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PREFACE. 


The  preparation  of  this  work  was  undertaken  with  three  chief  considerations  in 
mind.  i.  The  presentation  of  the  essential  facts  of  human  anatomy,  regarded  in  its 
broadest  sense,  by  a  descriptive  text  which,  while  concise,  should  be  sufficiently  com- 
prehensive  to  include  ali  that  is  necessary  for  a  thorough  understanding  not  only  ol 
the  gross  appearances  and  relations  of  the  various  parts  of  the  human  body.  but  also 
of  their  structure  and  development.  2.  Adequate  emphasis  and  explanation  of  the 
many  and  varied  relations  of  anatomical  details  to  the  conditions  daiming  the  atten- 
tion  of  the  physician  and  surgeon.  3.  The  elucidation  of  such  text  by  illustrations 
that  should  portray  actual  dissectJons  and  preparations  with  fidelity  and  realism. 

To  the  first  of  these  ends  the  co-operation  of  several  American  teachers  of 
anatoniy  ivas  enlisted,  whose  contributions  have  been  welded  into  a  homogeneous 
whole. 

Dr.  Thcfmas  Dwight  has  written  the  description  of  the  skeleten,  including  the 
joints,  and  that  of  the  gastro-pulmonary  system  and  of  the  accessory  organs  of 
nutrition. 

Dr.  Carl  A.  Hamann  has  contributed  the  account  of  the  cerebro-spinal  and 
sympathetic  ner\'es. 

Dr.  J.  Piayfair  McMurrich  has  supplied  the  systematic  description  of  the  mus- 
cular  and  of  the  blood-  and  lymph-vascular  system. 

Dr.  George  A.  Piersol  has  written  the  introductory,  histological  and  embryolog- 
ical  paragraphs  throughout  the  work  and  contributed  the  description  of  the  central 
nervous  system,  including  the  deep  relations  of  the  cranial  nerves,  of  the  organs  of 
special  sense,  of  the  carotid,  coccygeal  and  aortic  bodies,  and  of  the  uro-genital  system. 

The  second  desideratum — adequate  consideration  of  the  practical  applications 
of  anatomy — has  been  ensured  by  the  co-operation  of  Dr.  J.  William  White, 
\vhose  ripe  experience,  both  as  a  surgeon  and  as  a  teacher  of  surgery,  has  enabled 
him  to  point  out  with  unusual  force  the  relations  of  anatomy  to  the  requirements  of 
the  practitioner,  and  to  associate  for  the  benefit  of  the  študent  anatomical  facts  with 
those  conditions,  resulting  from  injury  or  disease,  that  these  facts  elucidate. 

While  no  attempt  has  been  made  to  cover  the  field  of  operative  surgery,  brief 
descriptions  of  operative  raethods  have  been  given  when  they  have  seemed  necessary 
to  complete  the  study  of  an  anatomical  region  or  of  an  important  organ.  Occasion- 
ally  a  relatively  rare  operation  has  been  included  because  of  the  exceptional  practical 
importance  of  the  subject  from  an  anatomical  standpoint. 

The  writer  of  the  Practical  Considerations  has  aimed  at  presenting,  in  connection 
with  each  organ  or  sy5tem,  enough  facts  illustrative  of  the  dependence  of  the  diag- 
nostician  and  practitioner  upon  anatomical  knovvledge  to  awaken  interesi  and  to  com- 
bat  the  tendency  to  regard  anatomy  as  something  to  be  memorized  during  študent 
days  and  forgotten  when  examinations  are  over.  Even  when  such  facts  do  not  seem 
at  a  first  glance  to  come  within  the  scope  of  a  text-book  of  anatomy,  it  will  be  found 
that  a  careful  comparison  of  this  text  with  the  descriptive  portion  of  the  book  will 
show  a  real  and  practical  relation  between  them — a  relation  \vhich,  once  established 
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in  the  minds  of  the  študent  and  the  physician,  will  make  it  easier  for  the  former  to 
leam  his  anatomy  and  for  the  latter  to  remember  and  apply  it. 

Dr.  White  desires  to  acknowledge  fully  his  obligations  to  the  existing  treatises 
on  applied  anatomy  and  to  the  various  text-books  and  encycIopedias  on  surgeiy  and 
medicine  from  which  many  valuable  suggestions  were  gathered.  To  Drs.  Gwilym 
G.  Daviš  and  T.  Turner  Thomas,  his  thanks  are  due  for  a  careful  search  for  possiblc 
errors,  for  friendly  criticism,  and  for  help  in  the  selection  of  illustrations. 

The  illustrations  for  the  anatomy — ^a  matter  of  fundamental  importance  in  a  work 
of  this  character — have  received  most  conscientious  attention.  The  determination  to 
produce  a  senes  of  original  drawings  that  should  faithfully  record  the  dissections  and 
preparations  as  they  actually  appear,  and  not  as  diagrammatic  figures,  has  involved 
an  expenditure  of  tirne  and  painstaking  effort  that  only  those  having  experience  with 
similar  tasks  can  appreciate.  When  it  is  stated  that  considerably  more  than  two 
thousand  original  drawings  have  been  made  in  the  preparation  of  the  figures  illus- 
trating  the  work,  some  conception  will  be  had  of  the  magnitude  of  this  feature. 

In  the  completion  of  this  labor  the  editor  has  been  most  fortunate  in  having 
the  assistance  of  Dr.  John  C.  Heisler,  to  whose  skill  and  tireless  enthusiasm  he  is 
indebted  for  the  admirable  dissections  from  which  most  of  the  illustrations  of  the 
muscles,  blood-vessels,  nerves,  perineum  and  inguinal  region  were  drawn,  as  well  as 
for  many  suggestions  for  and  revision  of  the  drawings  themselves.  Professor  Gwilym 
G.  Daviš  has  aiso  rendered  valuable  assistance  in  supplying  the  dissections  for  the 
drawings  relating  to  the  Practical  Considerations,  as  well  as  in  supervising  that 
portion  of  the  artist's  work. 

In  addition  to  the  numerous  dissections  and  preparations  made  especially  for  the 
illustrations,  advantage  has  been  taken  of  the  rich  coUections  in  the  museums  of  the 
Medical  Department  of  the  University  of  Pennsylvania,  of  the  Harvard  Medical 
School  and  of  the  Wistar  Institute  of  Anatomy,  which  were  kind]y  placed  at  the 
editor' s  service. 

Records  of  the  dissections,  in  many  cases  life  size,  were  made  in  water  colors 
ch!efly  by  Mr.  Hermann  Faber,  whose  renditions  combine  faithful  drawing  with 
artistic  feeling  to  a  degree  unusual  in  such  subjects.  The  records  not  made  by  the 
last-named  artist  are  from  the  brush  of  Mr.  Ludwig  E.  Faber.  The  transiations 
of  the  colored  records  into  black  and  white,  from  which  the  final  blocks  have  been 
made,  as  \vell  as  the  original  drawings  of  the  bones  and  of  the  organs,  have  been 
made  by  Mr.  Erwin  F.  Faber.  To  the  conscientious  and  tireless  efforts  of  this  artist 
are  due  the  technical  beauty  that  distinguish  these  illustrations.  Mr.  J.  H.  Emerton 
drew  the  joints,  as  well  as  some  figures  relating  to  the  gastro-pulmonary  system,  from 
dissections  and  sections  supplied  by  Professor  Dwight. 

The  numerous  illustrations  representing  the  histological  and  embryoIogical  de- 
tails  throughout  the  work,  and  in  addition  the  sections  of  the  brain-stem  under  low 
magnitication,  are  by  Mr.  Louis  Schmidt.  In  aH  cases  sketches  with  the  camera 
lucida  or  projection  lantern  or  photographs  have  been  the  basis  of  these  drawings, 
the  details  being  faithfully  reproduced  by  close  attention  to  the  original  specimens 
under  the  microscope. 

Notwithstanding  the  unusually  generous  allotment  of  drawings  from  original 
disstctions  and  preparations,  advantage  has  also  been  taken  of  a  number  of  illus- 
trations which  have  appeared  in  special  monographs  or  in  foreign  journals  or  \vorks. 
With  vcrv  fcw  e.\ceptions  such  borro\ved  illustrations  have  been  redrawn  and  modi- 
fied  to  mect  ihe  present  requirements,  due  acknowledgment  in  ali  cases  being  given. 
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The  editor  gratefully  acknowlcdges  the  many  kindnesses  shown  by  a  number  of 
his  associates.  Dr.  William  G.  Spiller  gencrously  placed  at  his  disposal  a  large 
coUection  of  microscopical  preparations  of  the  central  nervous  system,  from  which 
drawings  of  selected  sections  were  made.  To  Dr.  George  Fetterolf  the  editor  is 
indebted  for  valuable  assistance  in  preparing  for  and  seelng  through  the  press  the 
section  on  the  peripheral  ner\'ous  system.  The  collaboration  of  Dr.  Edward  A. 
Shumway  very  materiali/  facilitated  the  preparation  of  the  description  of  the  eye, 
which  received  only  the  editor' s  revision.  Likewise,  Dr.  Ralph  Buder,  by  placing 
in  the  editor's  hands  a  painstaking  review  of  the  more  recent  literature  on  the  ear 
and  preliminary  account  of  that  organ,  greatly  lightened  the  labor  of  writing  the  text. 
Further,  Dr.  Buder  suppUed  the  microscopical  preparations  from  which  several  of 
the  drawing5  were  made.  In  addidon  to  assuming  the  preparation  ol  the  index — a  no 
insignificant  undertaking  in  a  work  of  this  character — Dr.  Ewing  Taylor  gave  valu- 
able assistance  in  the  final  revision  of  the  first  hundred  pages  of  the  book.  The 
editor  is  indebted  to  Dr.  W.  H.  F.  Addison  for  repeated  favors  in  preparing  special 
microscopical  sf>ecimens.  Dr.  T.  Turner  Thomas  kindly  assisted  in  locating  cross- 
references.  This  opportunity  is  taken  to  express  fuU  appreciation  and  thanks  to  the 
various  authors  and  publishers,  who  so  kindly  have  given  permission  to  use  illus- 
trations  which  have  appeared  elsewhere. 

Very  eamest  consideration  of  the  question  of  nomenclature  led  to  the  conclusion, 
that  the  retention,  for  the  most  part,  of  the  terms  in  use  by  English-speaking 
anatomists  and  surgeons  would  best  contribute  to  the  usefulness  of  the  book.  While 
these  names,  therefore,  have  been  retained  as  the  primary  terminology,  those 
adopted  by  the  Basle  Congress  have  been  included,  the  BNA  synonyms  appear- 
ing  in  the  special  type  reserved  for  that  purpose.  The  constant  aim  of  the  editor 
has  been  to  use  the  simplest  anatomical  terminologv  and  preference  has  always 
been  given  to  the  anglicized  names,  rather  than  to  the  more  forma!  designations. 
Although  in  many  cases  the  modifications  suggested  by  the  new  terminology  have 
been  followed  with  advantage,  consistent  use  of  the  Basle  nomenclature  seems  less  in 
accord  with  the  conceded  directness  of  Engiish  scientific  literature  than  the  enthusi- 
astic  advocates  of  such  adoption  have  demonstrated. 

The  editor  desires  to  express  his  appreciation  of  the  generous  support  given  him 
by  the  publishers  and  of  the  unstinted  facilities  placed  by  theni  at  his  disposal 
throughout  the  preparation  of  the  work. 

Universitv  of  Pennsvlva.nia, 
September,   1907. 
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HUMAN   ANATOMV. 


Anatomv  is  that  subdivision  of  raoqjhology — tlie  scicnce  of  form  as  contrasted 
with  ihat  of  lunction  or  phy.skilogy — u*hirh  pertains  to  the  form  aiid  ihe  structureof 
orgonized  beings,  vegetal  or  aiiimal.  Phytoiomy  and  Xootomy,  ihe  technlcal  names 
for  vegetal  and  animal  anatomy  respcctively,  both  imply  eiymoloyicalIy  the  dissocia- 
tion,  or  the  cutting  aparl.  neccssary  for  the  invcstigation  of  plants  and  animals. 

TlJe  study  of  orgaiiizcd  bodics  may  bc  approached,  tvidontlv.  from  scvcral  stand- 
points.  When  the  details  of  ihe  structure  of  llieir  various  lissues  and  org^ans  par- 
ticularly  is  investigateti,  such  stiidy  constitiites  General  Anatomv  or  Hiitohgy,  fre- 
quently  also  called  Aficroseopicai  Analomy,  from  the  fact  that  the  majifnifvinj^  lens  is 
used  to  assist  In  tht-!«*  examinations.  The  advantages  of  compariny  the  organization 
of  various  aniinals.  rqjresenting  widely  different  types  as  uell  as  those  cIosely  relaied, 
are  so  manifest  in  arriving  at  a  Irue  eslimale  of  ihc  imjx>rtance  and  signilicaiice  uf 
structural  details,  that  Comparattve  Anaiomy  constitutes  a  departmenl  of  btological 
Science  of  far-reaching  interest,  not  merely  for  the  morphologist,  but  likewise  for 
the  študent  of  human  anatomy,  since  u-c  are  indebtcd  to  comparative  anatomy  for 
an  inielligent  concc-ption  of  many  details  encountcrcd  in  the  human  bodv.  Devel- 
opmental  Anaiomy,  or  Embryohgy,  also  has  been  of  great  scrvice  in  advancing  our 
understanding  of  numtrous  problema  connccled  with  the  adult  organism  by  tracing 
the  conneclion  l>elween  tlie  comj)lex  relatlons  of  the  completed  structures  and  their 
primitive  condition,  as  shown  by  the  secjuence  of  the  phases  of  development.  These 
thrce  departmcnis  of  analomical  study — general,  comparative,  and  developmenlal 
anatomy— represeni  ihe  broadcr  aspects  of  anaiomical  study  in  which  the  features 
ol  the  human  body  are  only  incidents  in  the  more  extcnded  contemplation  of 
organized  l>cings. 

The  e.xceptional  importancc  of  an  accurate  kno\vledge  of  the  body  of  man  has 
dirccted  to  human  anatomv,  or  ajithropolomv,  so  much  attention  from  various  points 
of  view  that  cerlain  suMivisions  of  the  subject  are  conveniently  recognized  ;  thus, 
the  sy5tematic  account  of  the  hvmian  body  is  termed  Dcseriptive  Analomy.  while 
when  the  mutiial  relations  and  pcculiaritics  of  situation  of  the  organs  located  in  par- 
ticular  parts  of  the  body  cspccially  claim  attention,  such  study  is  spoken  of  as  Topo- 
grapkical  ot  Regional  Anatomy.  Considerationof  tlie  imporlant  grouj)  of  anatomi- 
cal  facts  direclly  applicable  to  the  diagnosis  and  the  treatment  of  disease  constitutea 
Applied  Anatomy. 

General  Plan  of  Construction. — Vertcbrate  animals,  of  which  man  rep- 
rcscfits  the  most  ci.iiis|:iic;uons  develojjmciit  of  the  highest  dass.  — lishes,  amphibiansi, 
reptiles,  birds,  and  inammals  being  the  recognized  subdivisions  of  tbc  vertebrala, — 
posse?«  cerlain  characleristics  in  common  uliich  suffice  to  dislinguisli  the  lumuTUUS 
and  \aried  meml>ers  of  the  extended  group. 

The  fundamental  anatornic;d  feature  nf  these  animals  is  the  posscssion  of  an 
axial  (ohimn,  or  spine,  vvhich  estends  from  the  anterior  or  ccphalic  to  the  postc- 
rior  or  caudal  pole  and  establishes  an  axLs  around  whtch  the  various  parts  of  the 
elongated  body  are  grouped  \vith  more  or  Icss  svmmetr)'.  \Vhile  this  body-axis  is 
usually  markcd  by  a  serics  of  well-dcfincd  osscous  scgments  constituting  ilic  ver- 
tebraf  column  of  the  hrgher  animals.  among  certain  of  the  lower  fishes,  as  the  sharks 
or  sturgcons,  the  axial  rod  is  represented  by  cartilaginous  piuces  alone  ;  in  fact,  the 
tendency  lowards  the  produclion  of  a  body-axis  is  so  pronounced  that  the  formation 
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of  a  primidve  axis,  ihe  noiochord^  takes  plače  among  ihe  early  formative  processes  of 
ihe  embrvo. 

In  addition  to  the  fundamental  longittidinal  axis.  vcrtcbratc  animals  cvhibit  a 
Iransverec  cleavage  inlo  somalic  nr  hodv-segmems.  Whilc  siich  segiiicntation  is  rep- 
n-scnted  in  »he  matiirer  conditions  t>y  tht-  series  of  vertebne  and  the  associated  ribs, 
ihe  tcndcncv  to  ihls  division  of  the  body  is  nuisl  marked  in  the  early  embryo.  in 
uhich  the  fonnaiion  of  body-seKmenti>,  the  somiles,  takes  place  as  one  of  the  primary 
de\clt>pinental  processes,  Aithough  these  primary  segments  d(»  not  dirL'cl]y  corre- 
spond  to  the  permanent  vertebne,  they  are  actively  concerned  in  llie  formation  of 
the  lalter  ;is  uell  as  the  sejjmental  inassc?i  of  the  earliest  nuiscular  tissue.  In  man 
not  onlv  the  skeleten,  but  Iikcwisc  the  muscular,  vascular,  and  ner\'Ous  svstenis  are 
affected  by  this  sej^entation,  the  effectsof  wliieh,  liowever  are  most  evident  in  the 
atrut  ture  of  the  walls  of  the  thoracic  porlion  of  the  body-cavit>'. 

I>isrej;ar(linjf  the  niany  variations  in  the  dctails  of  arranjjement  brouj^dit  about 
by  s}jeci;di/.aii(in  and  adaptation,  the  body  of  every  vertebraie  unimal  cxhibits  a 
fundamental  plan  of  construction  in  whicli  bilaieral  symmctry  is  a  conspicuous  fca- 
turc.     Viewed  in  a  transvcree  seciion  passing  through  the  trunk,  the  animal  body 
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may  be  regarded  as  composed  primarilv  of  the  axi3,  fornied  by  the  bodies  of  the 
vertcbrtC.  and  two  tubular  cavities  of  verj'  une<iual  slze  cncloscd  by  the  tissues  con- 
stitutlnjf  the  b(xly-uaILs  and  invested  e.\ternally  by  the  irilejjjunitnt  (Fig.   i ). 

*I'he  smallur  of  these,  the  neural  tul>c,  is  situated  dorsalU",  and  is  fonnud  by  the 
series  of  the  vertebral  archcs  and  associated  Ugamonts  ;  it  surrounds  and  protecis 
thegrcatcerebro-spinal  axis  composed  of  the  spina!  cord  and  the  specialized  cephalic 
ejctremity,  the  brain.  Thelarger  space,  the  \'isceral  tube  corrcsjx)nding  to  the  body- 
cavily,  or  o^iom,  lies  on  llie  ventrdi  sidc  of  ihc  axis  and  contains  the  thoracic  and 
abdonnnal  visoera,  inrhiding  the  more  or  less  convoluted  digestive-ttibe  \vilh  lis 
acccssory  glandular  organs,  the  liver  ;md  the  pancreas,  and  the  appcnded  rc5piralory 
traet,  logether  wiili  the  genito-urin;iry  urgans  and  the  vascular  and  lymphatic  uppa- 
ratus, 

The  digcstive-tiibe,  which  l>egins  antcriorly  at  the  oral  orifice  and  opcns 
poslerior!y  by  the  anus,  is  c.\lcndea  by  two  vcntral  tvaginalions  giving  rise  to  the 
respiralory  tract  and  the  liver.  a  dorsal  glandular  outgrouth  representing  the  pan- 
creas.  The  scxuai  and  urinar>'  glands  and  their  ducts  primari]y  occupv  the  dorsal 
wall  of  the  body  ca\'ity.  The  vascular  system  consists  csscriiallv  of  \he  ventraUy 
placed  oontracting  dilatation,  the  hcart,  dividcd  into  a  vcnous  and  an  arterial  coni- 
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partmeni,  and  the  groat  arterial  trunk,  the  aorta,  ihe  major  part  of  which  occuptes 
the  dorsal  w;ill  of  the  space. 

The  elongatcd  typical  vertcbrate  bo<ly  tcrminales  anteriorly  in  the  cephalic 
segment,  postL-riorly  in  tht-  caudal  appendajje  ;  bttween  these  two  poles  extcncis  the 
irunk,  iroin  whic!)  project  the  ventrally  directed  Hmbs,  when  thcse  appendagcs  cxist. 
Jiist  as  the  axial  scgmt-nts,  rcprescntud  by  the  bodics  of  the  vcrtebrar,  take  part, 
in  conjunction nilh  the  ncural  archcs,  in  the  fonnation  oi  the  neura]  canal,  so  do  ihese 
segmcnts  aiso  aid  in  form  ing  the  supporting  irainework  of  the  ventral  body-cavity 
in  conncction  \vith  iho  series  of  ribs  and  rlic  stcrniim. 

Descriptive  Terms. — The  ihrce  chief  planeš  of  the  vcrtebrate  bodv  are  the 
sagiltal.  the  transverse,  and  the  froiUul.  The  sa^Hlal plane ^  uhen  central,  passes 
throiigh  the  longaxis  of  the  bodv  vertically  and  bisects  the  ventral  or  anterior  and 
the  dorsal  or  posterior  siirfaces.  The  transverse  plane  passes  through  llie  body 
at  right  angles  to  ita  long  axi3  and  to  the  sagittal  plane.  The/zv/z/a/  plane  passes 
verticallv  but  [.arallel  to  the  anterior  or  ventral  surface,  being  at  right  angles  lo  bnth 
the  sagittal  antl  transverse  planeš  (Fig.  2.  ) 

The  vertical  position  of  the  long  axi3  in  the  human  body  is  unique,  sincc  man, 


Fig.  1. 
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of  ali  animals,  is  capable  of  habituaI1y  maintaining  the  crcct  posture  with  fuU  exten- 
sion  of  the  supporting  extremities.  The  lack  of  correspondencc  betiveen  the  actual 
position  of  the  cliief  axis  of  man  and  the  horizontal  forc-andaft  axis  of  vcrtebrates 
in  general  results  in  discrepancies  \vhen  ihe  ihree  principal  planeš  of  the  human 
body  are  compared  \vith  thosc  of  othcr  animaLs.  Thus,  the  sagittal  plane  alonc 
retains  the  relatinn,  as  In-ing  at  right  angles  to  the  plane  of  the  sup[>nrt,  in  ali  verte- 
brates,  althovigh  in  man  Jts  greateat  ex]jansion  is  vertical.  The  trjinsversu  plane  in 
inan  is  parallel  vvith  the  supporting  surface,  whi3e  it  is,  obviotisIy,  at  right  angles 
10  ihe  corresponding  plane  in  the  fotir-footed  vertebrale  ;  likevvise,  the  fruntal  plane 
in  man  Ls  vertical.  wliile  it  is  horizontal  in  olher  animals. 

The  varif)ns  terms  cmployed  in  describing  the  actnal  position  of  ihe  numcroiis 
parts  of  the  human  bodv  and  tlieir  rchilions  to  surrounding  structures  have  been 
adopted  with  regard  to  the  erect  attitude  of  man  and  the  convenience  of  the  študent 
of  human  anatomv  ;  hence,  in  manv  cases,  tliey  must  he  recognized  as  having  a 
liraited  specific  and  technical  application  and  often  not  directly  applieable  to  other 
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vcrtebrates.  Superior  and  in/erior,  tipper  and  iowet\  as  indicating  relations  tOH-ards 
or  a\v,iy  from  thc  hcad-cnd  of  llic  body,  are,  probably,  too  convcnicnt  and  iiscful  as 
Oipressing  the  pecuUar  relaiioiis  in  man  to  readily  be  relinqiitshed,  although  uln-n 
directly  applicd  to  aninials  possessinjj  a  liorizontal  body-axis  thev  refcr  enlirely  to 
rclattons  with  thc  plane  of  support,  ihc  additional  tcrms  ccpfiaiic  and  cauda/  being 
necessary  to  indicate  rdations  uith  the  head- and  lail-pole.  Likcttise,  "  an tenor'* 
and  "posterior,"  as  referring  rt-spectivelj*  to  the  front  and  back  surfaccs  ol  the 
human  bodv,  are  more  lojrically  describcd  as  veniral  and  dorsa/,  with  thc  advantage 
that  thesc  tt-rnisare  directlv  applicablc  to  ali  vcrtebrates.  "  Outcr"  and  "  inncr."  as 
exprcssing  relations  with  llie  sagittal  plane,  are  now  largely  rq)laced  by  the  more 
desirable  terms /ir/fTrf/ and  m^-jra/ rcspectiveiv,  f.iVcn/a/ and  /«/<r«tf/ being  reaerved 
to  indicate  relations  of  dcpth.  Ccpkalu  and  cauda/,  central  iuid  pcriphcral^  prox- 
ima/  And  disla/,  are  ali  terms  which  have  found  extensive  use  in  human  anatomy. 

Preaxia/  and  poUa.via/,  in  addition  to  their  general  and  obvious  significance 
with  reference  to  axes  in  commun,  havc  aequircd  a  spccific  mcaning  with  rcgard  to 
tlie  limbs,  llie  appreciation  of  whicli  requires  consideration  oi  the  primary  relations 
obscrved  in  thc  erabr)'o.  In  the  earlicst  stagc  the  limbs  ap[)ear  as  Hattened  bvids 
which  project  from  the  side  of  the  trunk  and  present  a  dorsal  and  ventral  surface  ; 
subsequendy  thc  liinljs  bccome  folded  againsl  ihc  lK>dy,  tlic  frcc  ends  being  directcd 
ventrallv.  while  one  border  iooks  bcadward,  thc  othcr  taihvard.  If  an  axis  corre- 
sponding  to  tlie  Iransversc  plane  of  the  body  be  drawn  through  thc  Icngth  of  thc 
extremiiies,  each  limb  will  be  divided  inlo  lwo  rcgions,  utic  of  \vluch  lies  in  front  uf 
the  axis,  and  is,  thcrefore,  preaxial,  thc  oihcr  behind,  or  postaxia].  On  reference  to 
Fig.  3  it  is  obvious  that  the  preaxial  l>order  or  surface  of  each  limb  is  primaril/ 
direcied  towards  tlie  cephaiic  or  head-cnd  of  thc  animal,  and,  conver9oly,  that  the 
postaxial  faces  thc  caudal  or  tail-end.  These  fnndainental  relations  are  of  great  im- 
portance  in  comparing  the  skeleton  of  the  upper  and  lower  extremities  \vith  a  vtew 
of  determiniiig  the  morpliological  corres|)nn(ience  of  the  severol  coinponent  liones, 
since  the  primarv  relations  bccome  masked  tn  conscquence  of  the  secondary  dis- 
placemcnts  whirh  llie  limbs  undcrgo  during  their  dcvclopment. 

The  terms  homo/oj^ue  and  ana/oguc  call  for  a  passing  notice,  since  an  exact 
understanding  of  their  significance  is  important.  Structures  or  parts  are  Iiomologous 
when  they  possess  identical  morphological  valiies  founded  on  a  c<jmmon  origin  ;  ihus, 
thc  arm  of  a  man,  the  front  leg  of  a  dog,  and  the  iving  of  a  bat  are  homologtiea,  because 
each  represent«  the  fore-Hmb  of  a  vertebratc,  although  lhey  differ  in  individual  f\mc- 
tion.  On  ihe  other  hand,  the  wing  of  a  bat  and  that  of  a  bulterflv  are  analogous, 
since  they  are  structures  <>f  funcliiitiid  similarity,  although  of  wide  morphological 
diver5iiy.  Homologuc.  thcrefore.  implies  siructitra/  idenlitv,  analogue  implies 
functiona/  similaritv.  Parts  are  said  to  be  /lomo/jpes  when  they  are  seri;U  homo- 
logues  ;  thus.  the  humenis  and  the  fennir  are  homotypes.  being  cnrresponding 
structures  rcpeated  in  the  same  animal.  Where  ]iarts  possess  both  morphological 
and  functional  identily,  as  the  wing  of  a  bird  and  of  a  bat,  tliey  are  analogutis  as  well 
as  homologous. 


THE   ELEMENTS   OF  STRUCTURE. 

When  criiicaUy  examined,  the  various  organs  and  parts  going  to  make  up  the 
coniplex  economy  o?  the  most  highlv  speciallzed  vertebraie — ^and,  indecd,  the  same 
is  trueof  ali  animals  whose  organization  does  not  approach  the  extrcmcly  simple  uni- 
cellular  typc  -are  found  to  be  constitutcd  by  the  various  combinations  of  a  vcry 
small  numbcr  of  etementary  tissms :  these  latter  may  bc  divided  into  four  funda- 
mental  groups  : 

EpitJielial  tlssues  ; 

Conncctivc  tissucs  ; 

Atusciilar  tissues  ; 

Ner\'ous  tissues. 

Of  these  the  nervous  tissues  are  most  specialized  in  their  distribution.  uhile  the 
connective  tissues  are  utuvcrsally  prcsent,  in  one  or  another  form  contributing  to  the 
composition  of  every  organ  and  part  of  the  body.  The  tissues  of  the  circulatory 
svstcm,  inchiding  the  walls  of  the  blood-vcsselsand  Ivmph-channels  and  the  corpus- 
cular  elements  of  their  containcd  fluids.  the  blood  and  the  lymph.  represent  special- 
izations  of  the  connective  tissues  of  such  importance  ihat  they  are  often  concedcd 
the  dignity  of  bcing  classed  as  ludepeadent  tissues  :  considcration  of  the  develop- 
ment  of  ihe  vascular  tissues,  however.  shows  their  genetic  relations  to  be  so  nearly 
idcntical  vvith  those  of  the  great  connective-tissue  group  that  a  separation  irom  the 
latter  seems  undcsirablc. 

Each  of  the  c!cinentary  tissues  may  be  resolved  into  its  component  morphologi- 
cal  constituents.  the  cells  and  the  inUnellular  substances.     The  hrst  of  these  are  the 
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desccndanis  of  the  embrvonal  elements  derived  irom  the  divjsion  or  segmentation  of 
the  parent  celi,  the  ovum,  and  are  highlv  endowed  with  \  ital  activity  ;  the  intercellu- 
lar  substanccs,  on  the  olher  hand,  represent  sccondarv  productions,  comparativej/ 
incrt,  sifice  they  are  formcd  through  tlic  more  or  less  direct  agency  of  the  cclls,  The 
animal  celi  may  exisl  in  either  the  en]bryonaI.  niatured,  or  metaniorphosed  condition. 
The  embry0Hi.ll  celi,  as  rcpresented  by  the  carly  generations  of  the  dlrccl  off- 
spring  of  the  ovum,  or  by  ihe  lymphoid  cells  or  colorless  blood-corpuscles  of  the 
adult,  consists  of  a  small,  irregularlv  rounrl  or  oval  mass  of  linelv  granular  gelati- 
nous  substance — x\\<^ protofilasm — in  uhich  a  smaJler  and  oftcn  indistinct  spherical 
body — the  muieus — lies  einbedded.  In  the  cmbryonaI  condition,  \vhen  the  celi  is 
vithout  a  limiting  membrane,  and  composed  almost  entircly  of  active  living  matter, 
the  outlines  are  frequently  underj,'oing  charge,  these  variationa  in  shape  being  known 
as  amtrboid  movemenfs,  froni  their  similaritv  to  the  changes  observed  in  the  outline 
of  an  active  amrel^a,  the  representative  of  the  simplest  form  of  animal  life,  in  which 
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llic  single  celi  consiitutes  thc  cntire  organism,  and  aa  such  is  capable  of  performing 
thc  iunctions  essenlial  for  the  liie-cycle  of  the  aiiiniul. 

As  the  embr>*onal  celi  advancea  in  itslife-histor)',  the  conditlons  to  which  it  is 
siibjccted  indiice,  with  fc\v  exceptions.  fnrthcr  speciaiizations,  sinct  iii  ali  but  the 
lottc-st  fonns  division  uf  labor  is  associatcd  \vith  a  corresponding  differentiarion  and 
adaptation  to  spccific  function. 

Vital  manifestations  oi  the  celi  includc  thoae  complejc  phvsico-chemical 
phenomciia  wliich  are  exhibited  durinjr  the  life  of  the  ctlUilar  conslitiients  of  the 
body  in  ihe  perfornunce  of  the  fiinctions  neressary  for  fulfilmeiit  of  their  appointed 
Iife-\vork.     These  cmbracc  metabolism,  growth,  rcproduction,  and  irrilability. 

Metabolism,  tlie  most  distinctivc  charactcristic  of  living;  matter,  is  that  process 
by  wlnch  protoplasni  selects  from  the  heterogcneons  materials  of  food  those  partic- 
ular  substanccs  suitable  for  ils  nutritlon  and  converts  ihem  into  part  of  iis  own  sub- 
stance. Metaboliisin  is  of  two  forms. — constructive  and  destructive.  ConstrncHi*e 
mdabolhm,  or  anadolism,  is  thc  process  by  which  the  celi  converts  thc  simpler  com- 
pounds  into  organic  substanccs  of  great  chemical  complexity;  desiructive  metabolism, 
or  kaiabolUm,  on  the  conlrarv.  is  thc  process  by  \vhich  proloplasm  brcaks  up  the 
complex  substanccs  resulting  frnm  constnicti\e  metabolism  into  simpler  compounds. 
\'egetal  cells  possess  tlie  power  of  constructive  metabolism  in  a  conspicuous  degree, 
and  from  the  simpler  substances,  such  as  water,  carbon  dioxide.  and  inor^anic  salts. 
prepare  food-matcnal  for  thc  nutriuve  and  katabolic  processes  which  especially  dis- 
tinguish  the  animal  cel!,  since  the  latter  is  dependent,  directly  or  indirectly,  upon 
thc  vegetal  celi  for  the  materials  for  its  nutrition. 

Growth,  the  natiiral  scquel  of  the  nutritive  changes  ef^ected  hy  metabolism, 
may  bc  unrcstricted  and  equal  in  ali  dircctions,  rcsiilting  in  thc  uniform  cxpansion 
uf  the  celJ,  as  JlUistraled  in  the  growth  of  thc  ovum  in  attaining  its  mature  conditiun. 
Such  unrcstricted  increase,  however,  is  excepttonal,  since  cclls  are  iisuallv  more  or 
less  inlimatelv  rclated  to  other  structural  clements  by  wliich  thcir  increase  is  modi- 
fied  so  as  to  be  limited  to  certaln  directions ;  such  limitation  and  infUience  resuU  in 
uncguai  groxvih,  a  force  of  great  potency  in  bringing  about  the  differentiation  and 
spccialization  of  cells,  and,  secondarilv,  of  entire  parts  and  organs  of  thc  body. 
Familiar  cxamples  of  the  result  of  uneqiial  growth  are  obsen.'cd  in  the  coluninar 
clements  of  cpithelium,  the  fibres  of  muscular  tissue,  and  the  neurones  of  the  ner- 
vous  svsiem. 

ReproduCtion  may  be  regarded  as  the  culminnting  vital  manifestation  in  the 
vegetative  life-cycle  of  the  celi,  since  by  this  process  the  parent  element  surrenders 
its  individua!ity  anti  conlinues  its  life  in  ihe  existence  of  ils  onsj)riiig.  VVhilc  thc 
detaiisof  the  jjrocess  by  \vhich  new  cells  arisc  from  pre-cxisting  cells  are  reserved  for 
considcralion  in  connection  with  the  more  cxtended  discusslon  of  thc  celi  to  follou* 
(see  page  9).  it  may  hcre  be  stated  that  reproduction  occurs  by  tu-o  methods. — 
the  indtrect  or  mitotic  antl  the  direct  or  amitolk.  The  firsl  of  these,  involving  the 
complicaled  cvcle  of  nuciear  changes  collectivcly  known  as  mitosis  or  karvokincsis, 
is  the  usual  mcthod  ;  the  second  and  simpler  process  of  direct  division,  or  amitnsis, 
is  now  recognized  as  exccptional  and  frequently  associatcd  with  conditions  of  im- 
paired  vital  vigor. 

IrritabiUty  is  thal  propertv  of  Hving  matter  by  vJrtuc  of  which  the  celi  ex- 
hibits  changes  in  ils  form  and  intimate  constitution  in  rcsponse  to  cxtcmal  impres- 
sions.  These  latter  may  originale  in  mechanical,  thermal,  electrical,  or  chemical 
stimuli  to  vhtch  the  proloplasm  of  even  the  lowest  organisms  resp<jnds,  or  they  may 
be  produced  in  consequcnce  of  the  ohscnre  and  subtle  changes  occurring  ttithin  the 
proloplasm  of  neighhoring  clements.  as  ilUistrated  by  ihe  reaction  of  thc  neurones  in 
rc5p<insc  to  the  stimuli  iransmiitcd  from  other  ncr\'ous  clements. 


THK  ANtMAL  CELL. 

Ever  since  the  estabhshment  of  the  Celi  Doctrine,  in  1S38,  by  the  announcement 
of  the  results  of  the  epoch-making  investigations  of  Schleiden  and  Schwann  on  "The 
Accordance  of  Structure  and  Growlh  of  A  nimals  and  Plants, ' '  thc  critical  exam  ination 
of  the  ceU  has  becji  a  subject  of  continuous  studv.    Notwithstanding  the  lireless  cnthu- 
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siasm  with  which  these  researches  have  been  pursued  by  the  most  competent  investi- 
gntors  and  the  grral  advance  in  our  accuratu  knowledge  concerning  the  intricate 
problenis  relating  to  the  morphology  and  the  physioloKy  oi  the  celi,  much  pertaining 
to  the  dctails  of  the  striicture  and  the  Vile  oi  the  celi  stili  remains  unccrtain,  and  must 
be  left  to  the  tuture  achievements  in  cytolog>'.  The  account  here  given  of  the  mor- 
pho!ogy  of  the  celi  prcsents  orily  those  fundamental  (acts  which  at  the  present  (ime 
niay  be  accepted  as  established  upon  the  evidence  adduced  by  the  most  trustworthy 
observers.  The  more  speculaiive  and  stili  unsettlcd  and  dispuled  problems  of  cy- 
tology,  interesting  as  such  theoretical  considerations  niay  be,  lie  beyond  the  piirpose 
of  these  pages  ;  for  such  discussions  the  študent  is  referred  to  the  special  works  and 
monographs  devoietl  to  these  subjects.  An  appreciation,  however,  of  the  salient 
facts  of  cytoIogy  as  established  by  the  histologists  of  the  present  generation  is  essen- 
tial  not  only  for  an  intelligent  conception  of  the  stnictiire  of  the  morphological  ele- 
ments,  but  iikewise  for  the  romprehension  of  the  highly  suggestive  modern  theories 
concerning  inheritance,  since,  as  will  appear  in  a  later  sectlon,  llie  present  vtcws 
regarding  these  highly  interesting  problems  are  bascd  upon  detinite  anatomical 
details. 
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Notwithstanding  the  great  variations  in  the  details  of  form  and  siructure,  cells 
po&sess  a  common  type  of  organization  in  which  tlie  presence  of  the  cell-body  or  r}'iO' 
plasm  and  the  nucUus  is  essential  in  fultilling  the  modern  conception  of  a  celi.  The 
lattcr  niay  be  de5ned,  therefore,  as  a  nudeated  mcLss  o/  proioplasm, 

The  term  protoplasm,  as  now  generally  employed  I>y  histologiats,  signifies  the 
organized  siilistance  composing  the  entire  celi,  and  with  this  applicadon  includes 
both  the  cytoplasm  and  the  nucleus. 

Structurc  of  the  Cytoplasni.— The  cytoplasm,  or  the  sul)stance  of  the  cell- 
body,  by  no  meaiis  invarinblv  prescnts  the  same  appcarance,  slnce  it  mav  be  regarded 
as  establishcd  that  the  constituents  of  this  portion  of  the  celi  are  subjcct  to  changes  in 
iheir  condition  and  arrangement  \vhich  producc  corresponding  morphological  varia- 
tions ;  thus.  the  cytoplasm  may  be  dcvoid  of  dcfinJle  structure  and  appear  h&moge- 
neovs  ;  at  oiher  times  it  may  be  composed  of  aggregations  of  minute  spherical  masses 
and  then  be  describcd  as  granii{ai\  or,  wherc  the  minute  spheres  are  larger  and  con- 
sist  of  fluid  substances  embedded  within  the  surrounding  denser  material  of  the  celi, 
as  alveolar ;  or,  again,  and  most  frequently,  the  cvtoplasm  contalns  a  mesh-uork  of 
fibrils.  more  or  less  conspicuous.  which  arrangement  givcs  rise  to  the  retictdar  con- 
dition. The  recognition  of  the  fact  established  by  rcccnl  advanccs  in  cvtologv.  that 
the  structure  of  cytoplasm  is  not  to  be  regarded  as  immutable.  but,  on  the  contrary, 
as  capable  of  undergoing  changes  vvhich  render  it  probable  that  a  celi  may  appear 
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during  one  stage  of  its  exiKtence  u»  granular  ujid  at  a  later  period  a.s  retJcular,  has 
done  much  tu  bring  into  accord  ihe  conriicting  aiid  seciiiinglv  irrcconcilablc  vicws 
regarding  the  structure  of  the  celi  chainpioned  by  compettrni  authorities. 

\Vhatcver  bc  the  parliciihir  phasc  of  sti*uctura!  arrangemcni  ex!iibited  by  the 
celi.  histologists  are  agrccd  Lhal  the  cylO]j]abm  cotisists  uf  l\vu  substances, — aii  acfhc 
and  a passivc ;  v^hile  botli  must  be  regjirded  as  living,  the  vital  manifestaliuiis of  con- 
traclihlv  are  produced  by  ihe  formcr. 

Since  a  more  or  less  proiiounced  relicular  arrangement  of  the  active  and  passivc 
constituents  of  cytopla5m  is  of  wide  occurrence  in  maturo  cells.  this  condition  niay 
scrve  as  the  basis  for  the  dcscription  of  the  niorphologv  of  the  tvpical  celi. 

Critical  examination  of  niany  cells,  especially  the  raoie  highly  diflerenliatcd 
(ornis  of  glandular  cpithelium.  shows  the  cvtoplasm  to  contain  a  inesli-work  com- 
poscd  of  delicate  fibrils  and  septa  of  the  more  active  substance,  the  spongiopiasm  ; 
although  coiispiciious  after  appropriate  siaiiiing,  the  spongioplastic  net-\vork  mav  be 
secn  in  the  unstained  and  living  celi,  ihercby  proving  thnt  sneh  atructural  delails  are 
not  artcfacts  dne  to  the  action  of  rcagcnts  upon  the  albuminous  substanccs  com- 
posing  the  protoplasni. 

The  interstices  of  the  mesh-work  are  filled  \vith  a  clcar  homogeneous  semifluid 
material  to  which  the  name  «.>(  hvaiopiasm  has  been  applied.  Kmhedded  within  the 
hyaloplasm,  a  variable  amount  of  foreign  substanccs  are  frequently  present ;  these 
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SpeiinntoKrnic  (vHs.  ^houins  v.-triatiotii^  in  llie  cnndittnn  .-ind  thf  nrnin^rrmmt  fil  the  conslltuculsul  Itir  cyto- 
pL-twnxud  Ihe  nuckub:  thr ccnluisvmcs  nrv  9«vn  ultliin  thr  cytoplBsm  closc  to  thcniiclcus  A.  from  ibcsuinca-pig 
X  1685  KMn.'ft\ ;  B,  (rom  thesalnm.inrtrr  .<  500  (,Mrvf\)\  i',  (mm  ihe  cal  V  750  (fim  LfthmaeA). 

incUidc  particles  of  oil,  pigment.  secretory  products,  and  other  extraneous  materials, 
which,  whi!e  possiblv  of  impnrtance  in  fulfilling  the  purposcs  of  the  celi,  are  not  among 
its  truo  morphnjogiral  ronstitiients.  These  subsiances,  which  are  inert  and  take  no 
part  in  the  vital  aciivity  of  the  celi,  are  termed  colkctivelv  mctaplasm. 

Cvtoplasm  consists.  thereforc,  morphologiailly.  of  the  spongioplasm  antl  the 
hyaloplasm  ;  chemically,  cvtoplasm  consists  uf  certain  organic  compounds,  salts  and 
wateT.  The  organic  compounds  are  groiiped  un<ier  the  term  proteins,  which  are 
complex  combinations  of  carbon,  hydrogen,  nitrogen,  and  oxygen,  with  often  a  small 
pcrcentage  of  sul])hur.    The  proteins  of  the  cytopla.sm  contaiii  little  or  no  jjliosphorus. 

Structure  of  the  Nucleus. — The  nucieus.  during  the  vegctative  condition  of 
the  celi,  or  the  "  resritig  stage,"  as  often  less  accuratelv  called,  appears  as  a  more 
or  less  sphcrical  hody  whose  oullinc  is  sharplv  defined  from  the  siirrounding  cyto- 
plasm  by  a  delinite  envelopf,  the  nuflrar  ntembranr.  Since  the  nucleus  is  ihc 
nutritive,  as  we!I  as  reproductive,  organ  of  the  celi.  the  fact  that  this  pari  of  the  celi 
is  rtlalively  large  in  young  and  actively  growing  elemcnts  is  readilv  explained. 

The  nucleus  consists  of  lwo  parts.  an  irregular  reticulum  of  nuct€ar  fibres  and 
an  intervening  semifluid  nncUar  matnx.  therein  resembling  the  cvtoplasm.  Kxam- 
iocd  under  high  magnification,  after  appropriate  treatment  with  particularstains,  siich 
as  lurnialoxy1in,  safranin.  and  other  basic  dves.  the  nuclear  fibres  are  shown  to  be 
II— |iiii  I  il  of  minute  irregular  masscs  of  a  decply  colored  substance,  appropriateIy 


called  chroniaiin  in  rccognitjon  oi  its  great  aflinity  for  certain  stains  ;  the  chromaiin 
purticles  are  supported  upon  or  witliin  delicate  inconspicuous  and  ;dmost  colorless 
thrvads  ol  linin.  The  latler,  therelore,  forms  the  supporting  net-work  of  the  nuclcar 
Abrils  in  which  the  chromatin  is  so  prominent  by  virtue  of  its  capacitjr  for  staining. 
The  forms  of  the  inclividual  niasst^s  (jf  chromatin  vary  great]y,  oftcn  bting  irregular, 
at  oihcr  limes  thread-like  or  headed  in  appearance.  Not  infrequently  the  chromatin 
prt-sents  spherical  aggrcgations  which  appear  as  decply  staincd  nD<iulL's  attached  to 
the  iiuclear  libres  ;  ih«ie  constilule  the  false  nucleoli,  or  katyosomes ,  as  distinguislied 
from  the  true  nuclcfilus  which  is  frequently  present  within  the  karyoplasm.  Chemi- 
cally,  chromatin,  the  most  essential  part  o(  the  nucieus,  contains  tttuiein,  a  com- 
pound  rich  in  phosphorus. 

The  matnx,  or  nitdear  Juice,  which  occupics  the  interstices  of  the  net-work. 
possesses  an  exceedingly  \veak  aflinity  for  the  staining  reagents  emplovcd  to  color 
the  chromatin,  and  usuaJIy  appcars  clear  and  imtimcd,  and  is  prohablv  closely 
related  to  the  achromatin.      It  contains  a  sui>sunce  dcscribed  as  paralinin. 

The  nucicolus,  or  plasmosome,  ordinariIy  appcars  as  a  sma!I  spherical  body — 
somelimes  niuhiple — lying  among.  but  unattached  to.  the  iiuclear  fibres  ;  its  color  in 
stained  tissues  varics,  somctimcs  rescmbling  that  of  the  chromaiin,  alihough  less 
dccply  staincd.  but  usually  prcsenting  a  distinct  differencc  of  tint,  since  it  resjKjnds 
readily  lo  dyes  which,  like  eosin  or  acid  fuchsin,  particu!ariy  afiecl  the  linin  and 
cytopIasni.  Concerning  the  exact  nature,  purpose,  and  function  of  the  nncleolus 
much  uncerlainty  stili  exists  ;  according  lo  certain  aulhorities,  these  bodies  are  to  be 
regardcd  as  storcliouses  of  substances  which  are  used  in  the  formation  of  ihe  chro- 
matin segnients  during  division,  whi!e  oiher  cytologists  altribiite  to  ihe  nucieolus  a 
passive  rOle,  even  regarding  it  as  by-product  which,  at  least  in  some  cases.  is  čast  out 
from  the  nucieus  into  the  cytoplasm,  where  it  degenerates  and  disappears.  Siiice 
tru5lworthy  observalions  may  l>e  cited  in  support  of  both  of  these  contlicting 
views,  definite  conclusions  regarding  the  exact  nature  of  this  constituent  of  the 
nucieus  must  be  defcrred.  The  nucieolus  is  crcditcd  with  containing  a  peculiar 
substance  known  as  Pyrenin.  The  term  amphipvremn,  :ls  applied  to  llic  substance 
the  nuclcar  membrane,  is  of  dcjubtful  vahie. 

The  Ccntrosome. — In  addilion  to  the  par  is  already  described,  which  are  con- 
spicuous  and  rcadily  seen,  the  more  recent  invcstigations  into  the  structure  of  cells 
shonr  the  presencc  of  a  minute  body.  the  cen- 
irosontc^  which  plays  an  imporlant  r61e  in 
elements  engaged  in  active  change,  as  con- 
spicuously  during  division  and,  in  a  lesser 
degree,  during  other  phases  of  cellular  activily. 
Ordinarilv  the  centrosome  cscapes  attcntion 
because,  on  account  of  its  minute  size  and  varia- 
ble  staining  af!inity,  it  is  wilh  difhculty  distin- 
guished  from  the  surrounding  particles.  lis 
usual  position  Is  w!tbin  the  cytopIasm,  but  the 
exact  location  of  the  centrosome  seems  to  de- 
pend  upon  the  focus  of  grcalest  motor  acti\'ity, 
since,  as  shown  by  Zimmermann,  ihis  little 
body.  or  bodies,  belng  often  double,  is  always 
found  in  that  part  of  the  celi  which  ts  the  seat 
of  greatest  cliange  ;  thus.  in  a  dividing  ele- 
ment, the  centrosome  lies  immcdiately  related 
to  the  activcly  changing  nucieus,  whi!e  vvithin 
ciliated  cpithelium  it  is  rcmovcd  from  the  nu- 
cieus and  is  found  closely  associated  with  the 
contraclile  filamcnts  which  probably  produce  the  movcments  of  the  hair-like  ap- 
pendages.  In  recognition  ol  the  intimate  relalions  between  this  minute  body  and  the 
active  motor  changes  af!ecting  the  morphological  conslituents  of  the  celi,  the  cen- 
tn>some  may  be  regarded  physiologicany  iis  its  tlvnamic  centre  ;  the  name  kino- 
{fttirnm  has  been  suggested  by  Zimmerman  as  bcst  exprcssing  this  probable 
function  of  the  centrosume.     This  Httlc  body  is  frequendy  surroundcd  by  a  clear 
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area  or  halo,  the  c^nirosph^č  or  the  atlradion  spkne,  within  which  it  appears  as  a 
minute  speck,  frequenlJy  being  double  instcad  of  sirgle. 

In  recapitulation,  the  chief  constttuenta  of  the  animal  celi  may  be  tabulated  as 
follows : 

!Mes  huo  rk  — Sponki  iopla^m . 
Ground-^ulisiancf— //vu/tf/ZajMi,  cotitaintng  inclusions,  AMa- 
/t/asm, 

tLinin  fibrils. 
Chromatin  (containin}^  A'«- 
cUiii). 
Nucleor  tnalrbc  (conTaining  f^ta/itiiH). 
Nucieus  jVuc/fo/us  (coniaining  P^renin, 

NueUar  metnbratie. 
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Disregarding  lor  the  present,  at  least,   the  occurrence  of    direct  fission  as  a 
means  of  producing  new  clcmcnts  obser\'ed  among  the  simplest  forms  of  animal  life, 
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DUftmm  of  mttosi«.  A,  restiiiK  Muj;e,  chniFiuiiiri  irrcinil*''^!?'  dislnbulcd  in  nuclmr  rettculutn;  0,  ccntrtnpher« 
conUiniDi;  dotiblc  c^ntrtnomc ;  ar,  nnrlfota*.  li,  chromatin  nmnjtrtl  as  cIom  spirem ;  c,  r,  crnlroKinm  surraunded 
br><^t>rotnatk'  nnluil  straLions.  C.  sUrv  of  Ipom;  stiircm.  nchromatic  figure  forrnitifr  amptiiaMcr  {amfi).  J?,  chro- 
auttin  broVrn  ioro  chroiiMi«omrB  ;  nucl^ua  hi»n  (ll«.ipi«-arprt ,  niiclr^r  membrane  larflnc  ;  aniphiaMer  consi«*  Ol  two 
U4en  t  J,  m  siirn^rilinc  iIk  «ci'<*'^l''<K  ■'entroomrk.  luntintcd  b:i  the  spindle  (t).  E.  lon|ntti<1inal  cIcavaR  of  the 
chmmo*oonr«  whit"b  «ft  arraiiKcd  arouml  the  iM»l.ir  ticM  {p]  orciipietl  r»y  ihe  MiioHlc.  /',  miKnitiori  of  i-hroittatir 
MjDTinents  Icnrard*  »<■»  niicl«-,  a*  c»ub!ii.bL-<l  by  (cTitrit^inir«  \c.  f  i :  *•/,  <;<iii3l!'rial  |itatt-  formcd  by  inl<!rmiiiKline 
•<Š;rJcnn»  G.  irpiirallfiK  )riim|»  ol  <l;iiixhtci  thromic^nmc.i  (rf,  d\  iiitilt-fl  bv  rtioncvtiTi);  thr«i<Js  {c  t\.  II,  rlniichicr 
chtomtKfjtHC*  td.  li)  lici-umioK  arrati|;vd  »liiiitul  i|nui[bl«r  ctntt rrMOin««  whii.fi  havi:  >lrva()y  dividvd  ;  C,  C,  b«Kinni(i|t 
cTvAviik''* '^1  ryxoftl»sm  arrosi  pbanc  of  cquaioTinl  »pinile.  /,  rompl«(cd  datinhier  nurlci  (O.  D);  otopiRsm  almosi 
dividiil  iniu  two  tic**  <:eIU,     lAfofŠifieJ  /'•um  J('i7,iwMf. 


or  as  an  exceptional  nietho<)  among  efiete  and  diseascd  cells  of  the  highcr  types,  the 
produciion  or  new  gencrations  of  cells  may  be  assutned  as  accomplished   for  ali 
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\'arieties  of  elemenis  by  a  complicatcd  scries  o!  changes,  collectivelv  known  as  kar- 
yokinc5is^  or  miiosis,  espccially  afiecting  thc  nucicus.  As  alreadv  pointcti  out.  m 
addilion  to  presidin^^  over  the  nutriUve  and  chemical  changes,  the  nucleus  is  par- 
ticularly  concemed  in  the  process  of  reprodnction  ;  fiirther,  of  the  several  mori>ho- 
logical  constituents  of  the  nucicus.  the  chromatin  displays  the  most  active  change, 
sincc  ihis  substance  is  thc  vehicie  by  which  the  characteristics  of  the  parent  celi  are 
transmitted  to  the  newclements.  So  csscntial  is  this  substance  for  ihe  perpciuation 
of  thc  characteristicb  of  cach  spccihc  kind  of  ccIl  that  tlie  cnlire  complcA  mitutJc 
cycle  has  for  its  prinnary  purpose  the  in^urance  of  tlie  ecjual  division  of  the  chroma- 
tin of  the  mothcr  celi  bctween  the  two  new  nuclei,  such  impartial  distribution  of  the 
chromatin  taking  plače  irrespective  of  any,  or  even  verv  greac.  dissimilarity  in  the 
sizc  of  thc  daughter  cells,  the  smallcr  rccciving  exactly  one^half  of  thc  matcmal 
chromatin. 

Mitotic  Division. — The  details  of  karyokinesis,  or  miiosis«  sometimes  aiso 
spoken  of  as  indirect  division,  include  a  series  of  changes  involving  Oie  ccntrosome, 


H 


\       ^ 


iS"  I 


Cbronatk  fiuurf*  in  dividing  celi*  (roni  cpldmit«  oi  uUmAndcr  cmbryo.  y  rfx>.  A.  ic»ttiii;  iiagc  ;  R.  clow 
■plrenig  ;  f.  I.kmt  »piiem« :  £J.  chromoBomoi  ("  vmith*').  »*«a  (rtm  »iirfacc;  /T.  »inHlar  Magr,  sem  in  profile;  A. 
Km.  "  ■  k'avii)cr  i>l  cIiroin«Mt«nn-s ;  (7,  begjtitiinit  mijtraiion  ol  scRTlcntS  tow«rdi  cciitnjdiMiie* ;  /f,  fteporatitig 

K"  ^hl«  w|{m«il* ;  /.  'Inujjhtcr  rtdmps  »ttraclfd  l<iwurd»  polrs  ol  ncw  nucW.  <-yic»pla»m  cxb!bits  bcfriii- 


the  nucleus,  and  llie  cvtoplasm.  wliicli  are  convciuentlv  grouped  iiUo  four  stages  : 
f  t)  the  Propkases,  or  prcparatorv  changes  ;  (2)  the  Meiaphase,  during  \vhich  the 
chromatin  Is  eqiia!Iy  divided  :  ^.^)  the  Aftaphasis,  in  nhich  redistribution  of  thc 
chromatin  is  accomplished  ;  (4)  the  Tehphases,  during  which  thc  cytoplasm  under- 
gotfs  division  and  the  daughter  cclls  are  completed. 
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In  anticipiition  of  thc  considcration  oF  thc  dctails  of  mitosts.  It  should  bc  pomted 
out  thal  lliL'  proce^s  iiidudes  two  distincl,  bul  iiitiinutctv  associated  and  coinci- 
dent  series  of  phenoniena,  the  one  invoh  ing'  thc  chromatin,  the  other  thc*  centro- 
somes  and  the  linin.  \Vhile  as  a  matlcr  of  cunvcniencc  thesc  two  sels  of  changes  are 
describcd  separatcly,  it  niiist  be  undcrstood  thal  llicv  take  placc  sinuiltaiicoiisly  and 
in  coordinaiion.  The  purpose  oi  the  changes  aficccing  thc  chromatin  is  the  accu- 
rate  and  cqual  divisiun  o(  this  substance  by  ihc  lonjiiiiudiniil  clcavage  of  the  chroma- 
tiu  sejjmeiits  ;  the  ubjecl  of  lile  activity  of  the  centrosoniCb  and  the  linin  is  to  supply 
the  requisite  enerjjy  ami  to  produce  the  guiding  lines  bv  winch  the  chromatin 
segments  are  dirccted  to  thc  ne\v  nuciei.  each  daughler  ccU  bcing  insured  in  this 
nianner  one-half  of  thc  matcnial  clironiatin. 

The  Prophases,  or  preparaiorv  stages,  includc  a  series  of  changes  u'hich 
involvc  thc  nuclear  substanccs  and  the  ccntrosomcs  and  rcsuU  in  thc  formation  of  the 
karvokhietic figure :  the  latter  ccujsists  of  tvv«  ]jarls,  fi;  the  dceplv  stainin^  chro- 
matin filamcnts,  and  (2)  the  achromatic  figure,  which  colors  but  slightly  if  at  aH. 
The  chromatin  loses  iLs  reiicular  arrangement  and,  incrcasing  in  its  staining  affinitics, 
becomes  transfonned  tnto  a  closelv  convolutcd  thread  or  throads,  constituting  the 
*'  close  skcin  ;"  thc  filamcnts  com{>osing  the  latter  soon  shorten  and  thtcken  to  form 
the  '*  loose  skein."  The  skeJn,  or  sf>ireme,  mav  consist  of  a  single  contintious  fila- 
ment.  or  ic  may  be  formed  of  a  numliei'  oi  separalc  llireads.  Soimer  or  latcr  ihe 
skein  hreaks  up  transverselv  into  a  numlier  of  segments  or  chromosomes^  which  a[> 
pear  as  deeply  staining  curved  or  straigin  rods.  A  verv  in:portant.  as  \Vfll  as  rcniark- 
able,  fact  regarding  ihe  chromosomes  is  their  numerkai  consian<y,  since  it  may  be 
regarded  as  ebtablished  thal  every  specJes  of  animal  and  plant  posscsses  a  fi.\ed  and 
definite  number  of  chromosomes  wiiich  appear  in  its  cclls  ;  further,  that  in  aH  the 
highcr  ionna  the  number  is  even,  in  man  heing  j)robabIy  tweiity-four.  Ouring  thcse 
changes  affecting  ihe  chromatin  llie  nudeolus,  or  plasmosome,  disappcars.  and,  prob- 
ably,  takes  no  active  part  in  thc  kani'okinesis  ;  the  nudcar  membrane  likeu-ise  fades  , 
away  during  thc  prophases,  thc  nudcar  segments  now  lying  uncncloscd  wilhin  the' 
celi,  in  which  the  cvtoplasm  and  thc  nudcar  matri.\  become  conlinuous. 

Coincident  with  the  foregoing  changes,  the  cenlrosome,  vvhich  by  this  tirne  has 
already  divided  into  two,  is  closelv  associatcd  m ith  phenomena  vihich  include  the  ap- 
pearance  of  a  dclicaie  radial  strialion  within  the  cvtoplasm  around  each  centrosonic, 
thercby  prodiicing  an  arrangemcnt  which  resiilts  in  thc  formation  of  lwo  slars  or 
asfcrs.  The  ccnlrosomes  carlv  shon-  a  disposition  to  scparate  tou-ards  opposite  polcs 
of  the  celi.  this  migratlon  resulling  in  a  corresponding  mlgnilion  of  the  asters.  In 
consequence  of  ihese  ch:»nges.  the  relreating  ccnlrosomes  become  the  foci  of  tivo 
systems  of  radial  striation  which  mcet  anti  together  form  an  achromatic  figure  kno\vn 
as  the  amphiaater,  ahich  consists  of  the  tuo  jtsters  and  thc  iniervcning  sftiudJr. 
Nolttithstanding  the  obscrvalionji  tthich  tcnd  to  ques(i(»n  ihc  univereal  iniporlance 
of  the  cenlrosome  as  the  initialorof  dvnamic  change  within  the  ccM,  as  held  by  Van 
Beneden  and  Bovcri,  thcre  seems  to  bc  lilllc  doubt  that  the  cenlrosome  plays  an 
im|Kirlant  r6le  in  establishing  foci  tow;u-ds  which  the  chromosomes  of  the  new  nuciet 
become  attraclcd. 

Thc  nuf/far  spind/t,  which  originates  as  part  of,  or  serondarily  from  the 
amphiastcr,  oftcn  occupics  thc  pcriphcry  of  thc  nucieus,  tthose  liiniling  membrane  by 
this  tirne  has  prol>ably  disappearcd.  The  dcHcate  thrcads  of  linin  c()m]iosing  the 
nudear  spindle  Hc  wilhiu  an  area,  llic /c?/ar  y/V/c/,  annnid  wh:cfi  the  chromosomes 
become  gnmped.  The  chroniosoines.  which  jneanvvhile  have  ariscti  hy  transverse 
division  of  the  chromatin  tlircads  composing  the  loose  skein,  appear  often  as 
V-shaped  segments,  the  closed  ends  of  the  Ux>ps  lx-ing  dirccted  luvvards  ihe  polar 
field  which  ihey  encircle.  Owing  to  this  disposition,  \vhen  seen  from  the  broader 
surface,  ihe  chromtjsomes  conslilute  a  ring-Iike  group,  sometinies  dcscribed  as  the 
mothcr  -u'rcath  ;  the  same  segments.  when  vjewed  in  prohlc,  ap|>ear  as  a  radialing 
group  of  hbrils  known  ;is  the  mother  star\  the  apparent  difTi-Tunces,  thcreforc.  be- 
tween  thcse  ligiirc-s  depcnd  upon  thc  pomt  of  view  an<l  not  upan  varialions  in  tbe 
arrangcmerU  (»f  tlie  filircs. 

The  Metaphase  incUides  the  most  imporiani  detail  of  kar>okinesis, — namely, 
thc  hngiludinai  cieavage  of  thc  cltromosomes,  whereby  the  number  of  the  latter  is 
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aoublcd  an<]  the  chromatin  is  emjally  dtvidecl.  Thisdivisioii  is  the  first  slep  towards 
the  actual  af)p<irtionmcnt  of  the  chromatin  between  the  new  nuclei,  each  of  which 
receives  exactly  one-half  t>f  ihc  chromatin,  irrespective  of  even  marked  ine^ualitj* 
in  the  sizc  ol  the  daugliter  cells. 

Meanufhilc  the  centrosnmcs  have  contimieH  to  separate  ti)wards  the  opposiie 
poles  of  the  ceU,  where,  surroundeti  by  iheir  attraction  spheres,  each  forms  ihe 
centre  of  the  astral  strlation  that  niarks  either  pole  of  the  aiiiphiaster,  tlie  nuclear 
spindte  being  forined  by  the  junctiiMi  of  ihe  proli>nj;ed  and  opposin.tj  stri*.  The 
purpose  of  the  achromatic  lijjure  is  to  guide  ihe  longitudinallv  di\ided  chrctmosomes 
tovards  the  neu'  nuclei  durintj  the  siicceeding  changes. 

The  Anaphases  accoinplish  the  mij;ration  uf  llie  chromosomes,  each  pair  of 
sister  segnients  conlrlbullng  a  unit  to  earh  of  the  X\vo  groups  of  chromosoines  that 
are  passtng  lowards  the  pules  of  the  acliroinatic  spindle  ;  in  tbis  nianner  each  new 
nucieus  receives  not  only  one-half  of  the  chromatin  of  the  motlit-r  nucleus,  but  aiso 
the  same  number  of  chromosomes  that  origin.illy  esisted  wirhin  the  mother  celi,  the 
numcrical  constancv  of  the  particular  species  being  thiis  maintained. 

Anticipating  Ineir  passage  towards  tlie  poles  of  the  achromatic  figure,  the  nii- 
gralin^  chromaiic  segnients,  attracted  hy  the  linin  threads.  for  a  tirne  form  a  com- 
pact  group  aljont  the  equator  of  the  »pindle  known  aa  the  f^uahria/  plate.  As  the 
receding  sei^nients  pass  towards  their  respective  poles,  the  opposed  ends  of  ihc  sep- 
aratingf  chromosomt^s  are  imitetl  by  intervening  achromatic  threads.  the  cannectiug; 
Jihres.  Somctimes  the  latter  e.\hibit  a  linear  series  of  ihickeninfja  known  as  the 
€eU-plaie  or  mid-hody.  The  migration  of  the  chromosomes  cstablishes  the  esscntial 
fesitiires  of  ihe  division  of  the  nucious,  since  ihe  subsequent  clianges  are  onIy  repe- 
titions,  m  inverse  order,  of  the  changes  already  notcd. 

The  Telophases,  in  additton  to  the  fmal  stagcs  in  the  rearrangement  of  the 
chromaiic  sejjnients  of  the  new  nuclei,  including  the  appearance  of  the  daughtcr 
wreath,  the  <laughter  skeins,  llie  now  nuclear  meml»rane,  and  the  niicleolus,  witness 
the  participation  of  the  cytoplaam  in  the  formation  of  the  new  cells.  In  these  final 
stagcs  of  mitosis  the  celI-body  bi.-con)es  constricted  and  then  divides  into  two,  the 
plane  of  division  passing  through  the  equator  of  the  nuclear  spindle.  Kach  of  the 
resulting  masses  of  cytopIasm  invests  a  new  nucieus  and  receives  one-half  of  the 
achromatic  figure  consisling  of  a  lialfspindle  and  one  of  the  asters  with  a  centro- 
some.  The  new  celi,  now  posseasing  ali  the  constituenis  of  the  parent  element, 
ustiallv  acquires  the  mnrphological  c  h  ara  eter  is  ti  cs  of  its  ancestor  and  passes  into  a 
condition  of  comparative  resi  until  called  upon,  in  its  turn.  lo  enter  u|>on  the  com- 
plicated  cycle  of  mitosis. 

MITOTIC  niVISlON. 

I.  Prophases. 

A.  Changes  wiihin  the  nucktis  :  Chromaiic  fiffure. 
Chromatin  loses  reticular  arrangement, 
Close  skein, 
Loose  skein, 

Disappearance  of  nucleolus, 
Division  of  skein  into  chromosomes,  , 

Arrangement  around  polar  field-  mother  vvrealh, 
Disappearance  of  nuclear  membrano. 

B,  Changes  uithin  the  cvtoplasm  :  AchroniiUk figure, 
Division  of  cenrrosome, 
Appearance  of  asters. 
Migration  of  centrosomes, 
Appearance  of  spindle, 
Formation  of  amphiastcr, 
Appearance  of  nuclear  spindle  and  polar  field. 

II.  Metaphase. 

Longitudinal  cleavage  of  chromosomes. 
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III.  Anaphases. 

Rearrangement  of  chromosomes  into  two  groups, 
Migration  of  groups  towards  poles  of  aniphiaster. 
Appearance  of  connecting  fibres  between  receding  grou[^, 
Construction  of  daughter  nuclei. 

IV.  Telophases. 

Constriction  of  ceU-body  appears  at  right  angles  to  spindle, 

Chromosomes  rearranged  in  daughter  nuclei  to  form  skeins, 

Reappearance  of  nuclear  membrane, 

Reappearance  of  nucleoli, 

Complete  division  of  cell-body, 

Daughter  nuclei  assume  vegetative  condition, 

Achromatic  striation  usually  disappears, 

Centrosomes,  single  or  divided,  lie  beside  new  nuclei. 


AMITOTIC  DIVISION. 

The  occurrence  of  celi  reproduction  without  the  foregoing  complex  cycle  of 
karyokinetic  changes  is  known  as  amitotic  or  direct  division.  That  this  process  does 
take  plače  as  an  exceptional  method  in  the  reproduction  of  the  simplest  formsof  ani- 
mal  life,  or  in  the  multiplication  of  cells  within  pathological  growths  or  tlssues  of  a 

transient  nature,  as  the  foetal  envelopes,  may 
Fig.  10.  be  regarded  as  established  beyond  dispute. 

The  essential  difference  between  amitotic 
and  the  usual  method  of  division  lies  in  the 
fact  that,  while  in  the  latter  the  chromatin  of 
the  nucleus  is  equally  divided  and  the  number 
of  chromosomes  carefully  maintained,  in  direct 
division  the  nucleus  remains  passiveand  suflfers 
cleavage  of  its  total  mass,  but  not  of  its  indi- 
vidual  components.  Since  the  nucleus  re- 
mains in  the  vegetative  condition,  neither 
the  chromatic  nor  achromatic  figure  is  pro- 
duced,  the  activity  of  the  centrosome,  when 
exhibited,  being  p05sibly  directly  expended  in 
effecting  a  division  of  the  cytoplasm,  and  inci- 
dentally  that  of  the  nucleus.  In  many  cases 
the  amitotic  division  of  the  nucleus  is  not  ac- 
companied  by  cleavage  of  the  cytoplasm,  such 
processes  resulting  in  the  production  of  multi- 
In  general,  it  may  be  assumed  that  cells  which 
undergo  direct  division  are  elements  destined  to  suffer  premature  degeneration, 
since  such  cells  subserve  special  purposes  and  are  not  capable  of  perpetuating  their 
kind  by  normal  reproduction.  Flemming  has  pointed  out  the  fact  that  those  leuco- 
cytes  which  arise  by  amitotic  division,  and  therefore  deviate  from  the  usual  mode  of 
origin  of  these  elements,  are  cells  which  are  doomed  to  early  death;  this  form  of 
cell-division  among  the  higher  forms  must  be  regarded,  probably,  as  a  secondary 
process. 


Decidual  cells  showinB  amitotic  division  of 
nucleus  (A-D) ;  in  E  an  attempt  at  mitosis  has 
occurred.    x  4io. 


nuclear  and  aberrant  nuclear  forms. 


EARLY   DEVELOPAIENT. 

The  human  body  with  ali  its  complex  oi^nisra  is  thc  product  of  the  cliffercntia- 
tion  and  specialization  of  the  ccllii  resuhing  from  the  uniun  of  thc  parental  9exua] 
elements, — the  ovuin  and  the  spermatozoon. 

Thc  Ovum. — The  niatcrnal  gcrm-ctll  is  iL>rme<i  \vithin  tlie  femalc  sexual  gland, 
the  ovary,  in  uhich  or^an  it  passes  through  ali  stages  of  its  development,  (rom  the 
immat\ire  difierentiation  of  its  carly  condition  to  the  partially  completed  matura- 
tion  of  ihe  egg  as  it  is  liheratcd  from  the  ovarj'. 

The  human  oium.  in  common  \vith  ihe  ova  of  other  mammals,  is  of  minute 
size,  being,  as  it  is  discharged  from  the  ovary,  about  .2  millimetre  in  diameler.  E.x- 
amined  microscopica]Iy  and  aftcr  scctioning.  the  human  ovum  is  scen  to  be  cncloscd 
nrithin  a  distinct  envclope,  thc  sojia  pelhicida,  .014  millimctrc  in  thickness,  ivhich 
in  favorablc  prcparations  exhibits  a  radlal  striation,  and  hencc  is  also  namcd  thc 
zona  radiata.  This  envelopc  al  firet  was  confounded  with  the  proper  Umiting  mem- 
brane of  the  celi,  and  for  a  tirne  was  erroneously  regarded  as  corresponding  to  the 

Fig.  II. 
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cell-wall.  The  naturc  of  the  zona  pellucida  is  now  gencrallv  conceded  to  be  that  of 
a  protecting  membrane,  produced  through  the  agency  o(  cells  surromidiiig  the 
ovum. 

The  substance  of  the  ovum,  the  yolk,  or  viiellus,  consists  of  soft,  semifluid  pro- 
toplasm  moditicd  by  thc  presence  of  innumerable  volk-granules,  the  rep  resen  tati  ves 
ol  the  importanl  stores  of  nutritivc  materials  present  In  the  bird's  egg.  Critically 
examined,  tlie  vitellus  is  rcsolvable  into  a  reticulum  of  active  protoplasm,  or  ooplasm^ 
and  thc  nutritive  substance,  or  deuioplasm.  At  timcs  the  yoIk  is  limited  extcrnally 
by  a  vcry  delicate  envelope,  the  viteUine  membrane,  which  iisually  lics  c]osely  placed, 
or  adherent,  to  thc  protecring  zona  radiata  ;  somelimcs,  howcver.  it  is  separatcd 
from  the  latter  by  a  perivikliine  spacc.  The  vitcUine  membrane  is  prabablv  abscnt 
in  the  unlertilized  human  ovum. 

A  largo  sphcrical  nucleus.  \\iQ  germinai  včskie,  approximately  .037  miJlimetre  in 
diametor,  usuallv  lies  ccccntricallv  within  the  yolk,  surrnunch^tl  by  the  tlisiinct  nuclear 
membrane.     VVilliin   thc  germina]   vesicie  the   constituents  common    to  nuciei   in 
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I<>iiii.il  jii  tiriMifl,  iiH  liif|irii^  lli'>  :ill  ini|i'iri:int  chroinatin  fibrils,  nuclear  matrix,  and 
tHi»  l>  <itii--.  ,  iIm  l.iit'1.  III  tli'-  fin}:iti.il  ti-riiiini)l(i}{y  <>i  the  ovum,  is  desi^nated  as 
tlii  lutmniiif  ■./•ff.  .iikI  iii»M-.i(in- i  ;i|K,iit  .<iij  rnilliinctn:  in  tliunictor.  In  addition  to 
lin  :i  rniiit  t.ijilv  (ti  :iiiii',iii -■li<-'l  r 'iiii|ifiiM'iils  (>[  ili(:  niatunial  celi,  thc:  centrosome 
iiniit  I |ili  il  ,%■;  A  'rMi.l.Mit   1 1  i\\\\\\\\f\\\.  iif  tlu'  fully  formed,  but  unmatured, 

iitHiM,   iiI|Ihiiii;Ii  It  t  |i|''-'tiii(    iii;iy  t- ti  ,i|)C  di-tcrtion. 

Tlir  H|triinul(i/(i(>ti.      Tlu-  itiiilc^i-rni  (■<•]!,  lin-  s|»crmatic  filamcnt,  is  produccd 

li\  Mm  'i{h  i  iiili/.iliiiii  ■■■  i|iiiliili.il  di  iiiiiils  liiiiti^r  tlu*  sciniiilfcruus  tubiiles  uitliin  the 

h>ili'l(-.     'IIm-  liuiii.iii  s|trrniat(i/o<in  consists  of  three  parts, 

|'iii    M  ttn'  i»vin<l  htiut,  Ilir  rvlin(lrir;ii  niiddle-pifce^  and  the  attenu- 

.iti-il,  jmimiIv  <'\icinli(l  /(///;  i(f  tlu-st:  thc  hcad  and  middle- 

!■•  »I  |iit'ii'  .111'  ilif-  niDst   ini{Hii'tai)t,  sina*  thcsc  parts  contain  re- 

.    , ,     ,  'iiHi  M\rlv  tlir  ilirniniiliM  and  llu'  riMitiosome  of  thc  cells  from 

uhiiM  Ihi-  -•|M-)in.ilii-  ttliuni-nts  are  di-nvcd.      1  ne  centrosome 

^"'''"'  I''""  \'\  II  |iH  rHiilid  bv  .1  niimitr  s]ihrnr.»l  bodv,  tho  c«rf-/vitf^,  \vhich 

hi-t  m  \\\\-  niiililtr  |iirro  iinint-diaidv  htMieath  the  head  at  the 

r\lii-inilv  nI  \\w  ti\ix}l  ttht' ;  the  latler  e.\ti.'nds  throughout  the 

,   ,  -iiK  ini,il(i.'iMin  lioin  \\\v  ht-.ul  to  ihr  tennination  of  the  tail, 

rniliiu'.  .!>  M\  i'\Mi'inrlv  .iticnuated  ihroad.  u\c  icrmtnal  Jiia- 

•?;.•;,'       Ihf  (.nI   roin-s|u>nds  u^  a  tl.ineUum  and  senes  the 

|MiipoM-.  i>l  pltllM^l^ioh  alone.  lakin^  no  (virt  in  the  imponant 

»  h.nu'.f*  i«ti»iliurd  in  ihr  o\ unt  by  the  omrance  of  the  male 

rUnirnl       li   r.  »»I  nittii>l  to  note  th.it  both  the  ovum  and 

;  •■  \W  -isim.iio-oon  au-  ilh-  iliuvi  sjnvializations  of  epithelial 

ti-.-.iu-.  \\w  .i»ii\i'  fitnui\t>  ot  thr  primarv  indinerent  sexual 

i;Vin.i-»    btsni;    iu-ii\ed   lioni    ihe    nu^iSOvlemiio    lininj^   of    ihe 

MrtturaiuMi  of  ihc  Ovum.   -M.u;ira:io:i.  or  riier.ir.i: 
o!  \*w  »'\  ;;■.•'.,  ■.-.  \\\\\   Y'.xw>^  In  tthiv-i".  :::c  iVi^^.ile  eAn^.en:  i> 
^■'  .■;^iW\".  ;.*:  :'',%■ '. i\\".'';.':^  .'t  '.\\c  sp*:::*.;*..Ti''»^r.      It  t-iki-s  r'ice, 
\  S.'tt.\,-;    .:•;..'.%  ;:*v:.:N- :.u  :r;l\  o:  iVi   ;":*:.;i-;' ";^  v :  ;he  n:i!e 

:  »*    .*"  ;■'.■   .'  .'^ilv^tv  .'■  \;:.'... -.■.:■.,-■",  l••.i:^  *':t".v'.:'::v  ^"•\u:"  v.t.- 

i    ivTs-.v    ::    ':xv.  "i*    >-.  \;:.i.'.".y    rpt. 


/ 
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wfth  grcal  constancv  in  alinoMt  ali  uniraals,  and,  indccd.  is  probably  represented  in 
ihe  dcvelopmtnt  of  vc^eial  organisms  as  well — has  V«.-cn  thc  subject  ni  much  dis- 
cusbiun  and  sjjuculation.  The  most  satisfactory  explanation  of  the  signirtcance  of 
maturation  has  becn  proposeti  by  Van  Bcneden.  Bovcri,  and  others.  b;ised  u[x>n  ihe 
comparison  of  the  clianjoics  which  lake  plače  in  the  development  of  the  germ-cells 
of  the  ttto  scxes. 

In  order  to  appredate  llie  neces5ity  and  ihe  meaning  ol  maturation  of  the  ovum, 
it  will  l>e  of  advantage  lo  take  a  bricf  5urvey  of  the  phenomena  attending  the  de\el- 
opmenl  of  the  male  sexual  elemcnts.  T\w  seminiferous  tnbulcs  of  ihc  tcsticie  are 
lined  wilh  epitheiial  cclls,  certaiu  of  Hhicli,  known  as  the  primary  sp€rmato(ytes. 

Fig.  13. 
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increase  in  size  and  underjjo  divislon,  the  daughtcr  ccUs  constitiiting  the  s€condary 
spcrmaio€ytes.  Each  of  the  lattcr.  in  ttirn,  gives  rise  to  a  Tiew  gentration,  the  j./rr- 
vmiids,  frnm  which  the  spcrniaiozoa  are  rlirectlv  fornied,  the  chroniatin  of  the  sper- 
niatid  tfcing  stored  uithin  the  lieatl,  and  the  cenlrosome  fumiiiig  the  cnd-knob  within 
the  middie-piece.  The  sfjerniatozoon.  ihcrefore.  represents  the  third  gcncration 
and  corresponds  to  the  mature  ovnm. 

Turning  to  the  phenomena  of  maturation,  a  parallel  process  is  jjresented.  since 
the  ovarian  egg,  or  priman'  obcyte,  di\idcs  into  tw'0  cclls,  the  secondary  o'6cytes, 
reprcscnted  by  the  ovuin  and  the  first  poiar  body.  cach  of  which  receivos  onehalf  of 
the  chromatin.  notwithstanding  that  one  of  the  danghter  cells,  the  tirst  polar  body, 
is  di.'ii)rriportionateIy  sniall  ;  the  repetition  of  division  effccts  a  second  distribmion  of 
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the  chromatin,  so  that  the  mature  egg.  after  the  compiction  ol  maturation.  represents 
the  third  generation,  and  is,  thercfore,  morphologicall)'  equivalent  to  a  spemiatozoon. 
Atttiuion  ha3  already  bteii  directcd  to  the  iniportaiu  fact  that  the  cclls  of  a 
givon  species  contain  a  fixed,  dofinite,  and  evcn  number  of  ohroniosomes  (page 
12);  hence.  in  their  priniarv  condition,  each  j^cmi-cell  coittains  the  ful!  conipleraent 
of  chromatin  aegments.  Sincc*.  however.  the  ncw  being  arises  from  the  elemcnls 
derived  from  the  scgmcntation  of  a  cHl  to  tlie  nudeus  of  \vhich  both  parcnts  con- 
tribtite  an  equal  nurnbcr  of  chromosomcs,  it  foIlows  that,  unless  some  provision  be 
made  whereby  the  number  of  chromosomes  in  each  germ-cell  be  reduc«J  to  one- 
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half  the  full  number,  the  elements  of  the  new  being  would  be  provided  with  double 
the  number  required  to  sati5fy  the  normal  complemenl  for  the  particular  species. 
In  fact,  such  reduction  of  the  chromosomes  of  the  germ-cells  doos  take  plače  during 
the  development  of  these  elements,  in  conscqucnce  of  which  the  ovum  and  the 
spermatozoon  cach  contribiite  only  one-half  the  number  of  chromosomes,  the  nor- 
mal quota  being  restored  to  the  segmentation  nuclcus.  and  subsctjuenlly  to  tiie  cells 
of  the  new  being,  by  the  sum  of  the  conlributions  of  both  parents. 

intcrpreled  in  the  light  of  thcse  considcralinns,  maturation  may  bc  rcgarded  as 
the  means  by  which  correspondencc  between  thescxiial  ccUs  is  secured,  and,  further, 
the  polar  budies  inay  bc*  consldercd  as  aboriivc  ova. 

Fertilization  of  the  Ovum. — hnpregnation,  or  fertilizalion  of  the  ovum, 
includcs  the  meeting  of  the  male  and  femule  elements,  the  pcnetration  tnto  the  sub- 
stance of  the  latter  by  the  former,  and  the  changes  immediatfly  inttuced  by  the 
prescnce  of  the  spcrmatozoon  within  the  cgg. 

Coincidcnt]y  \vilh  the  rupture  of  the  dislended  Graafian  follicle.  the  snrface  of 
the  ovary  is  embraced  by  the  espanded  ftml)riated  extremity  of  the  oviduct.  along  the 
plicalions  of  which  ihe  liberalrd  matured  ovum  is  giiided  inlo  the  tube.  Il  is  highly 
probable  that  not  an  inconsjderable  number  of  the  ova  dischargcd  from  the  ovary  kul 
to  reach  tho  oviduct  and  are  lost  in  the  abdominal  ravity. 

Fertilization  usua]ty  takes  place  in  the  upper  third  of  the  oviduct,  shortly  after 
the  ovum  has  escaped  from  the  Graafian  foUicle,  although  any  part  of  the  tract  from 
the  ovary  to  the  uterus  mav  be  ihe  seat  of  impregnation. 

The  spermatnzoa  overcome  the  olistacles  ofTeretf  wilhin  the  narrow  channels 
by  the  mncus  and  the  opposetl  ciliary  ciirrcnts  of  the  uterine  and  tubal  niucous 
mcmbrancs  by  virtue  of  their  long  actively  vibrating  tails,  and  advance  at  a  rate 
esiimated  at  from  1.5  to  2.5  millimetres  per  minute  :  it  is  thercfore  probable  that 
the  seminal  cells  accomplish  llie  journey  from  the  mouth  of  the  ulcrus  to  the  ovum 
in  from  cighl  to  ten  hours.  Spcrmatozoa  retain  their  vita!ity  and  fertilizing  j>ow- 
crs  lor  many  days  within  the  normal  female  genital  tract  ;  repcated  ob3cr\'ation  on 
the  human  subject  has  shown  that  this  period   may  extend  throughout  an  entire 
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thc  cntrance  of  the  favored  spermatozoon  inlo  the  substance  of  ihe  ovum,  an  cRt-c- 
tual  barricr  lo  the  penetration  of  atiditional  scminal  colls  is  prcscntcd  by  the  ihicli 
vitelline  mcmijrane  which  inimediiittly  fornis.  Tlic  poitit  at  Hhtch  ihc  spcnnatozoun 
is  abuiil  lo  t-nicr  the  (;gg  is  indicated  by  a  conical  elevation,  ihe  rrcrptivc  emituncc, 
into  tthich  thc  nialc  ytrm-C(.ll  siiiks. — thc  lail  only  partly  cntertng  the  protoplasm 
of  the  egg  and  ven'  stion  disappcarinjj. 

Thc  position  of  the  remains  of  thc  spermatozoon  within  the  substance  of  the 
ovum  is  indicated  by  an  ovoid  bndv,  thc  nialf pronncUus,  \\hich  conlains  the  chro- 
matin  and  ccnlrosome  of  thc  patcrnal  gtrm-ccU.  'X\i^  sperm-nnckns  ZiViA  ^\^  tgg- 
Hudrus,  as  thc  male  and  female  proniicloi  are  now  often  dcsignated.  usuallv  break 
up  into  thcir  rcspcctivc  L-hrumosomcs  without  iusing  into  a  single  segnientation 
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nuclcus.     In  thls  čase  the  two  groups   of  chromosomcs  uniie  in  thc  first  initotic 
figure,  thc  scginentalion  spindle  (Fig.  17). 

Aftcr  the  fusion  of  the  pronuclci,  and  just  as  scgnicntation  is  beginning,  the 
fcrtilizcd  ovum  presents  a  clear  oval  area  uhich  contains  the  lwo  groups  of  chromo- 
somcs contributed  hy  thc  germ-cells  of  both  parents  ;  on  opposite  sides  of  the  chna- 
matin  figure  are  tJie  centrospheres,  each  containing  a  centrosome  an<i  surrnmided 
by  a  markcd  polar  striaiion  wiihin  the  substance  of  thc  cgg.  Thc  ccntrosomca  now 
present  uithin  the  ovum  are  iisually  both  deri\cd  froni  thc  sulistance  of  the  cen- 
trosijmc  of  the  spermalid,  whicli  cntcred  the  ovum  as  the  end-knob  within  thc  mid- 
dle-picee  of  the  fertilizing  spermalozo<:>n.  The  rAle  of  the  latter,  tlierefore,  is  two- 
lold,  — to  contribute  Uic  chromatin  necessiir>'  lo  rcslure  lo  the  (»rent  celi  the  normal 
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conipletnenl  of  chroiiiusonies,  uniJ  lu  iuniibh  ihe  »tiiimliis  recjuired  to  inaugurate  the 
karvukineiic  cydc  o(  sugrnc-ntation. 

Scgmcntation  of  the  Ovum. — The  u.nion  of  the  male  and  fcmale  pronuclel 
antl  the  resulting  formation  of  the  stgincntation  nuck-iis  is  followed  iiiiinedialely 
by  the  divisioii  oi  ihc  uvuiii  inlo  lwo  ntw  L-lL-niciiLs  ;  cauh  of  ihese  gives  rise  to  tu*o 
additional  cells,  which.  in  lurn,  produce  follovviiig  j^enurations  of  sej^  men  ta  t  ion  cclls, 
or  blastomer£S.     This  process  of  reptated  divi^on  of  the  fertilizetl  ovum  and  its 
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desccndants  constitutes  segmnttaiion, — a  proccss  conimon  to  the  dcvelopment  of 
ali  animals  and  plants  above  the  verv  simplpst. 

Studv  of  the  details  of  seprnentarion  in  the  varioits  classea  of  animals  shows 
ihat  a  clnsc  rclation  cxists  hctwcen  the  charartcr  of  the  cleavajje  and  ihat  of  ihe 
ovtim  with  regard  to  the  amoiint  and  disiribution  of  the  niitritive  yoIk.  or  deuto- 
plasm.  prcsont. 

In  the  human  an<l  mammalian  etrg:  the  nutritlvc  volk  partidcs  are  compara- 
tive!y  meagre  and  are  unlformlv  dislributed  throughoiit  the  vitcihis  ;  in  siich  eg^s 
thcre  ia  no  ayj:;rci;alioii  nf  ihc  food  particles,  hence  sucli  r-va  are  termcd  kamoUcilkal 
or  wilh  a  homo^eneous  yoUc.     In  ihe  eg^s  of  birds,  rcptiles,  ajid  lishes,  on  ihe  con- 
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trarv,  the  deutoplasm,  or  nucriiive  material,  is  coliecied  towards  one  pole  of  ihc  egg, 
while  ihc  protoplasm,  or  formative  material,  is  limitcd  to  iht  othtr  :  cggs  In  wliich 
thcse  conclilions  ubtain  posscss  a  diistinctiv  polar  yoIk,  aiid  licnce  ai"e  known  as 
Uhtecithal  ova.  These  aggregations  of  the  protoplasm  and  thc  deutoplasm  con- 
stitute  respcctively  the  formative  and  the  nutritive  yolk,  and  correspond  in  position 
to  tlie  animal  and  tlie  i>ei{e(aiive  polcs  of  the  ejjg.  In  an  addttional  class  of  cprg;s. 
the  centro/eciihai,  thc  volk  occuplcs  the  centre  of  the  oviim.  bcing  covcred  by  a 
peripheral  zone  of  formative  material  ;  sincc  such  ova  b<.-Iong  alone  to  ccrtain  in- 
sects  and  are  not  found  amonj{  vertebrales,  lliey  possess  liinited  intenst  to  studenls 
of  mammaiian  forms. 

Comparison  of  the  behavior  of  these  various  groups  of  ova  durinpj  segmen- 
tation  shou's  that  only  egga  poor  in  deutoplasm,  as  the  alccithal  mammaiian  and 
amphibian  ova,  underyo  coinplele  deavage  diirlng  S(.-ymentaiion.  thosc  of  the  bird, 
reptile,  and  ftsh  undergoing  clcavaj^e  oniv  within  the  formative  yolk.  0%'a,  ihere- 
fore,  are  classificd  accordin^  to  thc  romplcteness  of  thcir  di\  ision  into  those  eshibit- 
ing  complfte  segfn^ntaUon  and  those  undergoing  parita!  se^mcniation :  the  fornier 
are  known  as  holoblastic^  ihe  btter  as  meroblastic.  Thc  embrvologist  fiirther  recog- 
nizes  an  cqual  and  an  unegual  compicle  scgmentation  according  to  tlie  rquality  or 
ineqiialiiy  uf  the  cells,  or  blastomeres,  resulting  fmm  thc  <livisiun  of  the  ovuni. 
Since  the  scgmcntaiion  sphcres  dcrivcd  from  the  mammaiian  egg  may  be  regarded 
as  praclically  of  cqijal  size,  the  cgg  of  this  class  of  animals,  including  the  human 
ovum.  is  dcscribcd  as  an  itomoltdtliai iioioMastic  mmn,  undcrgning  cguai scgmcnta- 
iion.    It  musl  bc  undcrišlood,  however.  that  even  in  the  seementatlon  of  such  ova 
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the  blastomeres  very  earlv  L-.\hibit  inc(;]uaHty  in  size  and  in  rapiditv  of  division  (!*"ig. 
.  i6),  the  efiecl  of  thts  difierenliaiinn  being,  that  the  more  rapidly  multiplying  blas- 
tomeres are  smaller  ihan  the  more  slowly  dividin^  clemcnts.  It  is  of  interesi,  in  this 
connection,  lo  noie  that  the  finrcst  iype  of  total  rtjnal  segnacntation  is  obser\ed  in 
the  ovum  of  the  lowcst  vertebrate.  the  amphioMis. — an  anlnial  \vhose  dcvelopnicnt 
has  shed  much  light  ^\\  manv  ubscurc  probicms  in  the  enibrj'ology  of  the  higher 
fomis,  including  mammals  and  even  man. 

The  meroblastic  bird's  egg,  on  the  contrary.  undergoes  deavage  only  u-ithin  a 
limitcd  circular  field  al  ils  animal  pole  ;  it  is  said,  ihercfore,  to  \indi:vj^o  partiai  dis- 
f<7rrfa/segmentation.  In  conlrast  to  this.  the  centrolecithal  ova  exhihit  jiartial  supfr- 
ficial  scgmcntation,  the  peripheral  zone  of  formative  material  alone  undergoing 
deavage. 

The  Blastodcrm  and  the  Blastodermic  Layers. — The  completion  of 
segnientalion  in  holoblastic  ova  results  in  thc  production  of  a  mass  of  blastomeres, 
which  is*a  solid  spherc  composed  of  mutuallv  compressed  scgmtruation  cells ;  to  this 
sphere  the  older  analomists  gave  the  name  of  the  niontia,  or  the  niulberry  mass. 
The  solidity  of  the  morula  is  temporarv,  since  a  ca\*ity  is  soon  dcveloped  within  it. 
This  cavitv,  often  called  the  scgmcntation  caviij;  incrcases  to  sudi  an  extent  that  a 
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hoUniff  sac  is  formcd.  waned  hy  a  sinjjic  hifcv  of  cells,  at  une  point  on  the  inner  sur- 
face  of  which  is  attacht^d  h  siiiall  uvasa  cji  culls.  The  oulcr,  covcrin)*  Iayer  of  cells  is 
knottn  as  tht  iropliohtast  \  the  small  i^roup  of  celts  attached  to  tlie  iiincr  surface  of 
the  trophoblast  is  knuvvn  as  the  intur  ceH-nmss  (Fig.  i«;.  E.vainiiicd  from  ihc  sur- 
face. this  aggregatiun  uf  inner  cdls  appears  as  an  opatjiie  circular  rteld,  the  embryoHic 
arrn,  duc  to  the  incrcased  thickness  and  conscciuent  diminishcd  iransfKircncj*  of  the 
u*all  of  the  blastodorniic  vesicle  at  the  placc  uf  altachnicnt  t.A  tlie  includcd  cells.  In 
lIic  purtsl  tvpe  of  the  blastoderniic  vesicie,  ihat  seen  in  the  aniphioxiis  (Fig.  26. 
A),  the  sac  consists  of  a  singlc  layer  of  biastomeres  of  almost  uniform  size  :  the 
mammalian  blastodermic  vcsiclc.  howc\'cr,  presents  g^roater  complcxity,  due  to  the 
unL^pial  ralc  at  which  some  of  the  segmentation  cclls  dividc  and  to  ihtr  rapid  increase 
in  the  size  of  the  vesicie. 

The  inner  mass  of  }^erniina)  cells  soon  underjf4>cs  difierentiation  (Fig.  19)  into 
ttto  strata, — an  outer  laver.  closely  a]>plied  to  ihc  trophoblast,  and  an  inner  Iayer. 
These  layei's  are  respectivelv  the  fdobfast  and  the  enloblasi^ — ruo  of  ihc  three  $(reat 
primar\*  biastodtrmu  hvtrs  from  which  the  embryo  is  difTerentiated. 

Coincidendv  with  the  forination  of  these  germinal  lavers,  ihe  niamnialian  blas- 
todermic  vesicie  14x0»*  with  jjreat  rapiditv.  increasini^j  from  a  sphere  of  microscopic 
size  to  a  vesicie  nf  one  or  more  millimctres  in  diameter.  In  ccmsetjuencc  of  this 
precocious  jfruwth  the  trophoblast  undergoes  j^reat  espansion,  with  the  result 
that  its  cells.  in  some  cases  al  least,  becomc  temporarily  rctiiiced  to  flattcned 
plate-likc  elcmcnts.  For  a  tirne  these  flattcncd  trophoblast  cells  may  extend  over 
line  embrj'onic  ectoblast.  as  in  the  rabbit.  and  have  becn  called  the  r^//j  of  Rauber. 
In  such  cascs.  therefore,  the  t-cioblast  is  overlaid  within  the  embr>'onic  area  by  the 
cells  of  Raiiber,  bnt  al  ihe  margin  of  the  area,  ihe  embrviuiic  ectoblast  is  continnous 
uilh  the  tr^iphoblasi  forminjj  the  outer  layer  of  the  wall  of  the  blasludermic  vesiclc- 
\Vitli  the  subjrt-fiuent  t-xpansinii  nf  the  blastodermic  vesicie,  the  cells  of  Rauber  dis- 
appear  from  the  surface  of  the  embryonic  ectoblast,  vvhich  then  lies  upon  the  surface 
ot  the  vesicie. 
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The  carly  blastodermic  vesicie  at  first  consists  of  only  two  primar)*  layers,  the 
ectoblast  and  the  entiibtast  :  this  stage  of  development  is  appropriately  termed  that 
of  the  bilaminar  biastoJfrm  ( Fi^.  20) ;  a  little  later,  a  third  laver,  the  tnvsobiasi, 
makes  its  appcaranrc  betivefn  the  outer  and  inner  blastodermic  sheets  ;  this  stage  is 
designaled  as  iliat  nf  the  trihmhuir  bUisiodcrm  (  Fig.  21  ). 

The  earlv  etnbrvo,  shortlv  after  ihe  forniation  of  the  blastodermic  vesicie,  con- 
^sts  of  three  layers  of  cells, — the  ectoblast.  the  me54)blasi,  and  the  entoblast.  The 
histological  characlers  of  the  outer  and  inner  of  these  primarv  tayers  difTer,  almost 
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from  thc  first,  from  thosc  of  thc  niesoblast,  thcir  component  elcments  beinjj  more 
compact  in  arrangement  and  earlv  nianifusting  a  lcndency  lo  acquirc  the  characlcr- 
Utics  of  covering  cells  or  epithclium. 

The  mesolilastic  elements,  on  the  contrarv,  soon  assume  irregular  forms  and 
are  looseljr  hcld  togeiher  by  iiilercdlular  substance,  thus  oarly  (ore5hadowing  thc 
spccial  features  vvhich  distinguish  the  5ubscqut'ni]y  differentiaicd  conncciivc  lissucs. 
This  carly  distinction  bccomes  more  markcd  as  difEcrcntiatiun  procectls,  thc  cpilhclial 
tissues  posst.-ssing  clements  of  comparativelv  rej^ular  form,  separated  by  minute 
amounts  of  intercellular  substance  ;  thc  lattcr  In  the  conncctivc  lissues,  on  the  con- 
tniry,  beconics  conspiciious  on  acconnt  oi  iis  exccssivo  qiianiity  antl  the  resulting 
profound  moditications  in  the  physical  character  of  the  tissue;  the  cells  of  the  con- 
nective  tissues  r;Lpidly  assume  the  irregularlv  stellate  or  triangular  form  so  charac- 
teristic  in  young  tissues  of  this  class.  Since  the  throc  primary  laycr9  give  rise  to  ali 
thc  tissues  of  the  organism,  a  brief  synopsis  presenting  these  genetic  relations  here 
finds  an  appropriaie  plače. 


DERIVATIVES  OF  THE  BLASTODERMIC  UVVERS. 

From  the  ectoderm  are  derived — 

The  epithclium  of  the  outer  surface  o(  the  body,  including  that  of  the  conjunc- 
tiva  and  anterior  surface  of  the  cornea,  the  extemal  auditory  canal,  to- 
gether  with  the  epithelial  appcnclages  of  the  skin,  as  hair.  nails,  sebaceous 
and  sweat-glands  (Including  the  invo]untary  muscle  of  tlie  latter). 

The  epithclium  of  the  nasal  tract,  with  its  glands,  as  well  as  of  thc  cavities 
communicatin^  therewith. 

The  epithelium  of  the  mouth  and  of  the  salivary  and  othcr  glands  opcning  into 
the  oral  cavity. 

The  enamel  of  the  leeth. 

The  tissues  of  the  ncrv<»us  system. 

The  retina  ;  the  cryslalline  U-ns,  and  perhaps  part  of  the  vilreous  huntor. 

The  epithelium  of  thc  membranous  labyrinth. 

The  epithclium  of  the  pituitarv  and  pineal  bodies. 

From  the  mesoderm  are  <Ierived — 

The  conncctivc  tissues,  includlng  areolar  tissue,  tcndon,  cartilage,  bone,  den- 

tine  of  the  teeth. 
The  muscular  tissues,  txccpt  that  of  thc  sweat-glands  and  dilator  pupillae. 
The  tissues  of  the  vascular  antl  Ivmphalic  svstenis,  includlng  their  cndothelium 

and  circulating  cells. 
The  sexual  glanil.s  ant!  thcir  exrretory  passages,  as  far  as  the  lermination  of  the 

ejaculatorv  ducts  and  vagina. 
The  kidney  aijd  ureler. 

From  ihe  cntodcrm  are  derived — 

The  epithelium  of  the  digestive  tract.  with  that  of  ali  glandular  appcndages 
exccpt  those  portions  derived  from  ertodermic  cirigjn  at  the  bcginnlng 
(oral  cavity)  and  termination  of  the  tube. 

The  epithelium  of  the  rcspiratorv  tract. 

The  epilhehum  of  the  urinarv  bladder  and  urethra. 

The  epitheli\im  of  the  thvroid  and  thymus  bodies.  the  Gtrophic  primary  epithe- 
lium of  the  lattcr  bctng  rcprcscntcd  hy  Hassairs  corpuscles. 

The  Primitive  Streak  and  the  Gastrula. — Examined  from  the  surface 
during  the  formation  of  thc  primarv  lavers.  the  mammalian  blastodermic  vesicle,  as 
represented  by  that  of  the  rabbit,  prcsents  a  circular  light-colorcd  field,  thc  cmbryonic 
area.  which  corresponds  to  the  expansion  of  the  original  cmbr>'onic  spot,  the  latter 
becoming  larger  with  the  extension  of  ihe  ectoblast  and  thc  ontoblast  difierentialed 
from  the  inner  celi  mass.  At  tirst  circular.  thc  cmbrvonic  arta  later  l>econies  o\'al 
nr  pyrifnrm  in  oiidine  ( Figs.  22,  23),  the  larger  end  corrcsponding  with  thecephalic 
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'pote  cf  thc  fiiiure  emhrvo.  In  conRcqucncc  of  the  proliferation  of  the  ectobI:ustic 
cells.  the  einbryonic  area  becomes  diRereniiated  into  a  central  field.  the  embryonic 
shieid,  and  a  peripheral  zone,  the  area  pelhtcida,  which  by  Iransmitted  lipht  appear 
rcspectively  dark  and  light.  owing^  lo  ihe  varyinK  transparency  of  thc  thicker  cen- 
tral and  thinner  peripheral  porlions  of  the  gcrminal  field. 

Fig.  51.  Fig.  23 
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Coincidently  with  the  assumption  of  the  oval  or  pyriform  oulline.  the  caudat 
bordcr  of  lheembryonic  area  f:xhibits  a  luniform  ihickening,  the  em6ryffHi£  cresceni  ; 
from  the  latter  proceeds  the  (ormation  of  a  conspicuous.  althouj^h  iransient,  struclure. 
known  as  the  primitivc  strcak  (Fig.  24).  The  latter  appears  asa  lineal  thickcn- 
ing  which  extends  forviard  weU  towards  the 
centre  of    the  embrvonic  area.      The  pro-  Fig.  34. 

,'liferation  of  the  onter  blastodermic  laver 
along  the  primitive  strcak  is  accompanied 
by  the  appearance  of  a  narrow  long:iTiidinal 
!urrow.  ihc  primitive  g ropve.  throughont  its 
extent  with  the  exception  of  its  anterior  end, 
at  uhich  potnt  the  primitive  streak  termi- 
nates  in  a  thickened  extremity,  the  node  of 
Hetisat.  Allhou^h  indicaiinj*  the  direction 
of  the  3X15  of  the  future  eml>ryo,  the  primi- 
tive streak  lakes  no  part  in  thc  formation 
of  the  ncw  organism,  beinjj  enlirelv  trati- 
sient  in  its  career.  Transverse  section  of  the 
anterior  end  of  the  primitive  streak  (Fig. 
25)  shows  that  in  that  plače  aH  thrce  of  thc 
Uastodermic   layers^ectobIast.    mesoblast. 

d   entoblast — are    completelv    iused,    the 

esoblast  in  this  situation — and  bere  alone — forming  a  continuous  sheel  interposed 

tween,  as  well  as  blendud  with.  the  ectoblast  and  cntoblast. 

The  SigniBcance  of  thc  Primitivc  Streak  and  the  mode  of  formation  of 
the  mesoblast  are  vpxed  problems  in  einbr)'olog\'.  A  bricf  note  on  this  topic  \vil] 
sulfice  hcre.  In  aniphioxus,  the  louest  vertchrate,  the  immctliate  r«ult  of  scgincn- 
lation  is  a  hollou*  sphere,  the  hlaslula,  fillcd  with  fluid,  lirod  by  a  single  layer  of  cells. 
In\aginatioii  at  one  point  of  the  wall  of  the  blastula  occurs,  forming  evenlnalK'  a 
lwo-layercd  ciip,  ihi;  gasim/a,  ihe  outer  laver  of  \vhich  is  the  cctobhist,  and  the 
inner  one  the  entoblasL  The  cavfty  within  the  entob)ast  Is  the  archenteron  or  primi- 
tivc gut.  Thc  opening  into  thc  archcnteron  'm  thc  blastopore.  Cells  given  oft  from 
ihc  cntoblast.  near  liie  blasto]K>re.  form  a  tliird  laver.  the  mesoblast.  Typlcal  gas- 
trulation  does  nol  occur  in  the  hiidier  inanmials,  although  in  the  earlv  human 
emhryo  a  canal  appears,  knoun  as  the  nrunnttric  cana/.  the  opening  of  which  is 
oftcn  rcgardcKi  as  homologous  with  the  blastoporc.  The  primitive  strcak  is  regarded 
hy  some  authorities,  notably  Hert^vig,  ;ls  an  elongated  blastoporc  with  lips  fiised. 
The  mesoblast  is  commoniv  thoiight  to  arisc  from  the  cntoblast,  although  the  ecto- 
blast, in  thc  region  of  thc  primitivc  streak.  sccms  to  havc  a  sharc  in  the  production 
of  the  middie  germ-Iayer. 
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THE    FfNDAMENTAL    EMBRVOLOGICAL    PROCESSES, 

Shortl)'  after  the  appearance  of  the  primitive  streak — a  slruclure.  it  m\\  be 
reinembercd.  whicli  is  only  iransicnt  and  takcs  no  part  in  tbe  formation  of  the 
eml>n,'<)  proper — a  series  of  phonomena  mark  the  carliest  stajjes  u(  the  fuiurc  new 
tM-ing.  These  changes  are  known  as  ihe  fundammtal  embrvohgieal  proccsscs,  and 
result  in  the  formation  of  tho  neural  canal,  the  notochord,  and  the  somites.  \VhiIe 
described  for  convenicnce  as  sci^anite  proccssos,  thcy  projjress  to  a  great  extent 
sini\iltaneoiisly. 


Fig.  35. 
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Transvmc  scction  Uiroogb  cephallc  e»d  of  primitive  stmk  of  very  vonnic  r^blt  cmbry0.    X  too. 

The  Neural  Canal. — The  c-arliest  indicalion  of  the  enibrvo  consists  in  the 
apptarance  of  iwo  sli^htlv  diverging  folds  (Fig.  27),  enclosing  the  antcnor  end  of 
ihe  jjrimitivf  streak.  which  are  prodiiced  by  a  local  prolifcration  and  thickeniiijf 
of  the  ectoblast.  These  aru  the  mcduUarv  foids  and  mark  the  begiiining  of  the 
formation  of  tlie  neural  lanal,  froin  \vliich  tlie  greal  cerebro-spinal  ncr^ous  axis, 
together  with  its  oiit^irowlhs,  the  peripheral  nerves.  is  derived.  The  meduUarv  folds 
al  first  bordcr  a  shullow  and  widely  open  fiirrovv  (Fig.  28),  the  mcduUarv  groove  : 

Fig.  26.  C 
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cnloblaA:  M.mesoblaalcclli  A.  btaotopore.  Icadinginioarcbcntcron. 

the  laller  becomcs  rapidlv  deeper  and  narrywor  as  the  inedullarv  folds  increase 
in  height  and  gradnally  apjjroach  cacii  olher.  The  approxiination  of  the  folds 
(Fig.  29)  and  sub3equent  lusion  take  plače  earliest  at  some  distance  bchind  ihe 
cephalic  end  of  ihe  groove,  at  a  point  w)iich  later  corresponds  to  the  upper  cervica! 
rcgion  of  ihe  spinal  cord. 

After  the  clostire  of  the  ^'■oove  and  its  conversion  iiiio  the  niedulhtrv  eana! 
(Fig.  .^3>.  the  thickened  and  invaginated  ectoblast  fonning  the  lining  of  the  neural 
tube  becomes  separated  froni  the  outcr  layer  oE  the  embryo  by  the  ingrowth  of  ihe 
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mesoblast.     The  sijbsequcnt  differenliation  of  the  \valls  of  ihc  neural  tube  will  be 

more  {ully  considered  in  conncciion  wilh  ihe  nen-ous  svslcm  ;   sufficc  it  htrc  to 

State  thal  Ihe  cx-phalic  portion  expands  into  the  brain  vesicies,  anil  siibseqiiently 

becomes  the  brain  with  the  conlained 

ventricies,    while    ihc    rcmainder    of  ^'^**'  *7- 

the    tube    becomes    the  spina)  cord, 

enclo-sing  tht;  minute  central  canal. 

The  N  otochord. — Coinci- 
dentlv  uiih  the  formatinn  ul  tlie  rned- 
ullary  groove  the  rnlublast  oppusite 
the  botlom  of  ihat  furrow  e.\hibits 
proliferatiuii  and  tkickeninj,;  ;  llie 
group  ol  cells  thus  difiereiitiate<l  be- 
comes sfparated  froin  the  general 
mass  of  the  inner  Iayer  and  lakes 
up  a  position  imniediately  behjvv  tlie 
neural  tube  ( Figs.  30,  31).  This 
isohitcd  column  of  entoblaslic  cells 
consiitute  the  nofochord,  or  chorda 
dorsalis^  the  earliest  suggcstion  o( 
the  Cardinal  vertcbrate  axis  aroimd 
which  the  parts  of  the  early  embryo 

are  synimetrically  arranjced.     VVhile  lor  a  tirne  consiituting  the  soIe  longitndinal  axiH 
of  the  embryo,  extending  from  a  poinl  near  the  cepbalic  pole,  which  corresponds  later 
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tO  the  base  of  the  skuli,  to  the  caudal  extremity,  the  notochord  is  but  a  temporary 
stnicture.   and  3ub5equently  is  supplanted   by  the  true  vertebral   column.     It  is 
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interesting  to  note.  lliat  in  llie  Lonnoclinjij  link  l>ctvveen  tl»e  \ertehrales  anc 
iiivcricbrales,  thc  ainphioxus.  ihc  notochorci  remains  as  ihc  pemianeni  and  šole 
spinal   ;txis. 

Ihc  historj'  of  thc  notochord  in  man  and  manitnals  presents  thrce  stagca  :  ( a) 
it  exists  as  an  uiibrokcn  cord  which  cxlcnds  urtiiitcmipiodIy  through  thc  sorics 
of  ciirtila(»inous  verttbnt ;  (d)  ihe  notochord  suffers  segnicnlation  in  such  manncr 
that  the  hreaks  in  its  contintiity  correspond  lo  thf  vtrtebral  bodies,  coiispicuuus 
prolifcradon  and   local   increase  in   its  substance,   un   thc  contrary,   markin^    thc 
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Tnin5*cTxc  sccliorm  IluoiiKh  axis  of  cailj  ti(im»ii  cmbr^o  o(  ahtnit  fi(tc«i  <\ayi,  »tioviinjjc  lormiilioii  ot  iiiXiHhonl 
lioRi  cntiihlaiil.  Ili^h  magnincation.  i.j\/tn  KoSlmanu  \  n.  nruml  raiul;  <h,  celU  InimiiiK  i)MiM.-hotil  dlflcrvtltf- 
miDA  Iruiii  ciilobla&l  {t);  m,  mc^oblast ;  j,eftTly  bomJtc;  b,  »ectiotU)  ol  piimilivcaortte. 

position  of  the  intervertebrai  disks  in  which  the  chordal  tissue  durtng  ihe  tirst 
months  afier  birth  is  represenletl  by  a  considerable  masa  of  central  spongy 
substiincc  ;  (r)  atropbv  of  the  remains  of  the  mitnchord.  resulting  in  the  entire 
disappearance  of  tbe  cbcirdal  tissue  \vithin  the  VLTtebra-  and  the  reduction  of  the 
prohferated  intcncrtcbral  cell-mass  to  the  pnfp/  substanco  oxisting  within  tlie 
nitervertebral  disks. 

The  cčphalic  end  ol  the  notochord  in  man  corrcsponds  in  position  to  the  dorsiim 
sclItC,  and  marks  the  divislon  of  the  skull  into  two  i>arts,  that  Iving  in  front  oJ 
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ihe  termination  of  the  notochord,  \\\^  preekordal  portioiu  and  that  containing  the 
notochord.  thc  chordal  portimt ;  the  lalter  is  sometimes  dcscribcd  as  thc  vertebral 
segment  of  the  skull. 

The  Ccclom. — The  douinvard  grovvth  <»f  thc  ncnral  cctoblast  and  the  upnard 
extcn:>iun  ui  ihe  chordal  entublast  effect  a  divlsion  of  thc  mesoblast  along  the 
embr>'onic  a.xia  intn  i\vo  sheets  f  Fig.  28).  Thcsc  lattcr  undergo  further  diiision 
in  consecpienrc  of  ihc  fonnation  of  a  cleft  \viThin  tbeir  substance,  as  the  resuli  of 
which  the  mesobinst  becomes  spIit  into  two  Iayera  tnclosing  a  space,  thc  aehm^  or 
primary  body-caviiy  ( Fig.  29). 


THE   SOMITES. 


The  dcavagc  of  ihe  mesoMasi.  houever,  does  not  ex!cnd  as  far  as  the  mid-linc 

of  thc  cinbrvu,  but  ccascs  al  some  di^taiicc  on  cithcr  hand,  tlius  leaving  a  tract  of 

uncleft  mesobla^t  on  uither  side  of  the  inedullary  groove  and  the  churda.     The 

uncleft  art-a  conslitutcs  tht:  pttraAta/  mzsobiast  (Kig.  32).  w1hc1i  extcnds  from  ihc 

'  head  lowards  ihe  catidal  pole  and  appears  upon  the  dorsa!  surface  of  the  embrvo  as 

(two  distinct  ribbon-like  tracts   borderinjjf   the  neural   canal.      Beyond   the  paraxial 

fmesoblast,  the  cleft  portians  of  the  micIHle  layer  extcnd  on  either  stde  as  the  laUral 

piaJtes;  each  lateral  plate  conststs  of  two  laminac,  the  one  forming  the  dorsal  and  the 
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othcr  the  vcntral  boundary  of  the  enclosed  pnmarv  body-cavity  ;  in  view  of  their 

siibscquenl  rclaiions  \n  ihc  fnrmation  of  thc  body-walls  and    iho  dijiieslive  tube 

respeetively,  thc  dorsal  inesobiastic  lamina  is  appropriateIy  named  the  parielal  layer 

and  the  ventral  lamina  tlie  vistera/  iay€r  (Fig.  32^.     In  the  separation  of  these 

Iayers,  which  soon   takes  plače  in  'consequence  of  the  dorsal  and  ventral  folding; 

occurring  during^  the  formation  of  the  amnion  and  thc  gut-tube,  the  parietal  mesoderm 
ladheres  to  the  ectoblast,  in  conjiinction  wiih  \vhich 

it    constiluios    the   somalopieura    (Fig.    39).    the 

ecto-mcsoblastic  shuet  of  grcat  iinportance  in  thc 

production  of  tht  latural  and  ventral   hotlv-ualls. 

Similarlv,    the  visccnil    mc^blast  unitcs  with   the 

entoblast    to  form   thc  splaftchnoplcnra  (Fig.  29), 

thc  ento-mcsoblastic  layer  from  which  the  ualU  of 

thc  primary  digestivc  canal  are  formed. 

Thc  Somites. — The  para.xial  mesoblast  at  an 

eariv  stage — abuut  thc  twentielh  in  man— exhibits 

indications  of  transverse  dlviaion.  in  con5cq«encc 

of  w'hich  this  band-like  area  becomes  diPEerentialed 

into   a   series   of  small    qiiadrilaterat   massL-s,    the 

samitfs,    or  protovfrtebra:.     This    segmentation  of 

the    embrvonic    mass    appears    earliest    at    some 

distance  behind  the  cephalic  end  of   ihe  cmbryo, 

al  a  point  which  later  corresponds  to  ihe  beginning 

of  the  cervical    region.     The  somites  are  scen  to  best  advantage  in  the  human 
:  embrvo  at  about  the  t^venty-eighth  day  (Fig.  71). 

Thc  eariv  somites,  nn  tiansverse  section,  ai)pcar  as  Irrcgular  quadri!atenU  bodies, 

composed  of  mesoblast  and  covored  externally  by  ectoblast,  Iying  on  either  side  of 

the  neural  canal  and  the  notochord  (Fig.  33).     Each  somite  consisls  of  a  dorsomesial 

principa!  ceU-mass,    which    is   connected    with    thc   lateral   ptate   by   means  of  an 

intervening  cell-aggregation,   the  intertncdiate  ceU-mass  (Fig.  33).     Subse<iuently, 
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thc  latler  bocomes  separated  from  ihc  rt^maininj^  porlion  uf  thc  sumite  anti  is  probabIy 
itlenlirtwl  \vith  thc  itirmation  of  the  sej^incntcd  cxcretory  apparatus  of  the  fnibryo, 
the  \Volrtian  bcHiy,  and  hence  is  knovvn  as  the  nephrotomt'. 

The  principa/  niass,  inchiding  thc  ercater  part  of  the  somtte  propcr,  consists  ol 
aii  outtr  or  pcriplicral  zone  of  condtnsea  nitfsciblast  endosin^  a  core  of  looser  struc- 
ture.  The  less  dcnse  inesoblaslic  tissue  lalcr  brL-aks  ihrough  ihe  surrouiiding  zone 
on  the  side  directed  to\vards  the  notochord  uiid  forms  a  fan-shapeti  mass  of  tnibnr*onic 
conneciive  tissue  which  envelops  the  chorda  and  y^rows  around  the  neural  canal. 
The  ccll-niass  derivcd  frnm  the  core  of  the  mvotome  constitutcs  the  SfIt'rolomt\  and 
ilirectlv  contributes  ihe  tissue  from  which  the  pernianent  vertebrie  and  the  associated 
ligaincntous  and  cartilagino\is  structures  arise.  The  remaining  denser  pari,  the 
myotome,  \vhich  collectivelv  furms  a  coinpressed  C-likc  niass,  beconies  diflerenltated 
into  a  lateral  and  a  iiiesial  stratum  (Fig.  35).  The  lateral  stratuni,  sonietiines  called 
the  cuiis-piaie,  coasists  of  several  layers  of  closely  packcd  clements.  By  some  theae 
cells  are  regarded  as  concerncd  in  producing  the  connective  tissue  portion  of  the 
skin  ;  according  to  others  they  are  In  large  part  convertcd  into  myo6iasts,  \vhich,  uith 
thofte  of  the  mesial  stratum,  or  muscfr-p/aie,  give  rise  to  the  voluntary  muscles  of  the 
irunk.     The  genelic  rclations  of  ihe  aoniile,  iherefore,  may  be  exprcssed  as  fonow9  : 


SOMITE 
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Sclerutunie — axia/  ir^tm-rt/. 
Nephrutonie — €X(r(t0ry  glaud  segmeni. 


Fio.  j6. 

Embrvoiiii.'  ai«:t 


<-H  nI  oblast 


The  number  of  somitcs  of  the  human  embryo  is  aboul  ihirtv-seven.  comprising  eight 
ftrvicaf,  twelve  tkoracic^  tive  hoiibar,  five  sacrai,  and  from  iive  to  seven  caudal 
segmcnts. 

THE   FCETAL   MEMBRANES. 

The  Annnton. — With  the  exccption  of  fishcs  and  am]>hibians, — animals  whose 
dcvclopmcnt  lakes  plače  in  uater, — the  voung  vcrtebrate  emhryo  is  early  envelopcd 
in  a  protecting  membrane,  the  aninion.  Animals  possessing  this  structiire,  inchiding 
reptiles.  birds,  and  maminala,  are  classed.  thercforc.  as  amviota.  in  contrast  to  the 
anamnia,  in  U'hich  no  such  envelope  is  formed.     An  additional  fatal  appendage,  the 

aJiautois^  is  always  de\eIoped 
as  a  slnicture  complemental 
to  ihe  amnion  ;  hence  the  am- 
niota  possess  bolh  anmion  and 
allantois. 

Stnce  thc  dcveiopmenl  of 
the  fotal  membranes  in  man 
presents  certain  deviations 
fn.>m  the  process  as  seen  in 
other  mainmjils,  due  to  pecu- 
liarities  afiecting  thc  eariv 
hiiniim  embrvo,  it  is  desirable 
to  examinc  brieflv  the  forma- 
tion  of  these  stnicliires  as  ub- 
servcd  in  animals  less  highly 
specialized. 

Ref crri  ng  to  the  early 
niammalian  embrj'0.  in  which 
the  blastodermic  laycrs  are 
arranged  as  somatopleura  and  splanchnoplenra  on  either  side  of  the  embryonic  axis 
and  the  surrounding  uncleft  mesiiderm,  and  extend  as  parallel  sheets  ovcr  the  en- 
larging  blastodermic  vesicle.  the  first  tnice  of  lile  amnion  appears  as  a  duplicature 
of  the  somatopleura.  The  earliest  indication  of  the  procL-ss  is  seen  slightlv  in  front 
of  the  cephalic  cnd  of  the  embrvo,  the  resulting  head-fold  lxring,  houever,  soon  fol- 
lowcd  by  thc  appearance  of  thc  laierai  and  tail-jo!ds.     The  rapid  growth  of  these 
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(luplicatures  of  somatopleura  froni  :ill  sidcs  resulis  in  the  cncirclinii  of  ihe  embryo 
wiOun  a  waU  which  increaSL-s  in  IicikIu  uiui!  llic  promincnt  ctj|^cs  of  tht-  ftilds  meet 
and  coalescf  ovur  the  clorsal  aspecl  oi  thc  cnclnsed,  embr)'o,  The  fdlds  nf  the 
ainnion  tirst  meei  nver  the  hcaci-end,  froin  which  poinl  ihe  union  cAlenils  iaih\ard, 
where.  houcvcr,  fiision  may  hc  delayed  lor  some  lime.  The  line  along  uhich  the 
junction  of  the  folds  takcs  pUce  is  known  as  the  amniotic  sit/ure. 

The  amnion  thus  forms 
a  closed  sac  complctcly  in-  P'^-  37« 

vesiing  the  embryo  and  con-  ^^^^^    ^g^^^^°*\^EcxtMmu  > 

taining   a    fluid,    the    liquor  .^^^^^^    ^^^^^^^'^  'Amiuur. 

amnii :  at  firsi  closclv  sur- 
iTiundin^  the  cnibrvo,  the 
amniotJc  sac  rapiclly  ex|>an<ls 
until  ils  diinensktns  allovv  the 
enclosed  firtus  to  mm  free!y, 
practicallv  supporletl  by  the 
aniniotic  Huid,  which  pos- 
»esses  a  specitic  gravity  of 
1003.  It  has  tong  been 
known  ihai  in  certain  forms. 

conspicuously  in   the  chick,      %\  ^'■^--.^^,  ^^- TrojiiRibiMi 

the  umnton  e.xecutes  rhylhmi- 

Cil  contractions,  at  ihe  rate  ^J^^  ^^'.^^  ""^Viieihfie  mc 

of  ten  per  minute,  whereby 

the  L-mbrvo  is  swaycd  from  '^^^^^^■a^^^^^^'  ""-^^Entobtasi 

end  10  end  of  the  sac.      I*Vnm 
the  inaiincr  of  ils  forniation, 
as  folds  of  ihe  somatopleura 
(Figs.  ,^7  and  ^'&),  it  is  evidenc  that  the  amnion  cx)nsi5ts  ol  an  tnner  ectoblastic  and 
an  oiiter  niesoblastic  Iayer. 

The  Serosa,  or  False  Amnion. — Coincident  with  tho  fusion  of  the  mner 
laycrs  of  the  somatopleuric  folds  to  form  the  doscd  sac  of  ihe  amnion,  the  outer 

layers  of  the  s;ime  folds  unitc  lo 

Fig.  3& 
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produee  a  second  exlern;il  en- 
velope,  the  serosa,  or /a/se  am- 
nion. The  serosa  soon  becumes 
sei>arated  from  the  amnion  by 
an  intervening  space  to  form  the 
primitive  fhorion ;  the  latter, 
therefore,  consists  of  ectoblastex- 
ternallyand  mesoblast  internally. 
the  reverse  of  the  disposition  of 
thcsc  lavers  in  the  amnion. 

The  outer  siirface  of  the 
mamnialian  primitive  chorion — 
the  outer  envelopc  formed  of 
the  serosa  and  the  trophoblast 
— is  distingviishc<l  by  prolifera- 
tion  nf  the  epithelial  elements, 
\vhich  process  results  in  the 
produclion  of  ninre  or  less  con- 
spicuoiis  projections  or  r///« 
(Fig.  40),  this  villous  condilion 
bcing  particularly  well  marked 
in  man. 

The  ectoblasl  of  the  primitive  chorion  takes  no  part  in  ihe  formation  of 
the  body  of  the  embryo,  but,  on  the  other  hand.  assumcs  an  importanl  rAle  in 
cstablishing  the  earliest  connection  between  the  embryo  and  the  materna]  tissues 
and.   later,    participates  in   the  formation  of  the  placenta.     The  ectoblast  of   the 
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primitivc  choria«  L*i  thc  dirccl  dc-rivativc  of  the  original  ectodcrmal  laver  oJ  ihc 
bUistodcnnic  vesii:!«!  bc-yond  the  eii»bryonic  region  proix»r,  a  layt'r  uhich,  on 
acrount   I A   ihis    iinportant    mitritive   function,  has   b«.n   callcd   by  Hubrecht    ihe 

As  alrcady  nolcd  (Fig.  :i2j.  the  clcit  between  the  parittal  aiiH  visceral  lavere 
o(  the  mesobUist  is  thc  priinary  bo<ly-cavity  or  ctrlom  ;  uith  the  s<*piiration  of  ifie« 
layfrs  fulluvviii^'  llie  dnrsal  and  the  ventral  folding  associated  rcspfclively  with  the 
formation  oi  thv  amnintic  sac  and  iliu  gut-iubc.  thc  intrainL-sobtastic  space  becomes 
grcatly  exp;mdcd  and  cxtcnds  between  the  ainnion  and  primidve  chorion.  This 
large  S|Nice  is  appropriated  only  to  a  limiled  extfnt  by  the  future  definite  body- 
cav-ity,  and  hcncc  is  divisiblc  into  an  enibryonic  and  an  extra-embryonic  portion,  or 
ex9eiplom  (  Fit;.  y^).  uhich  are  tcmporarily  continuous. 

Thc  Viteliinc  Sac. — VVhilc  the  soniatopleura  is  engaged  in  producing  the 
protecting  ainniotic  ii:ic,  thc  splanchnopleura,  romposcd  of  the  entoblast  and  the 
iidht.renl  visceral  lavcr  of  mesoblasl,  bccomcš  appro,\imatL-<I  along  thc  vcntral  snr- 
facc-of  the  embryo  to  deJine  the  primitive  gut-tnlxr  by  enclosinj;  a  part  of  thc 
blaslodcrmic  vesielc  ;  the  remaining,  anil  far  hu^er,  portion  of  the  latier  cavitv 
constitutes  the  vilčf/irw  sat,  and  corresponds  to  the  yoIks;ic  of  tlic  Iawcr  fornis. 

Thc  constriction  and  separalion  of  the  gnttiibe  from  thc  \  itelline  sac  is  accom- 

plished      earliest     at     the 
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cephalic  and  caudal  ends 
of  the  future  alimentat)- 
canal,  the  intcr\'ening  por- 
tion remaining  for  a  tirne 
in  widely  open  conimuni- 
calion  with  the  ynlk-sac. 
During  the  rapid  <!iminu- 
tion  of  the  latler  the  coni- 
mnnication  becomes  re- 
duce<i  to  a  n:irrow  channel, 
the  vUeliim'  duci^  which 
pcrsists  as  a  sk-nder  slalk 
Lerniinating  at  its  (listal  end 
in  the  remains  of  the  yo1k- 
sac. 

In  animals  other  than 
niammals  in  which  a  pla- 
centa  is  deveioped,  tlie 
yolk-sac  is  tiie  diicf  nutri- 
tive  organ  of  ihe  enibryo  ; 
the  mesoblastic  tjssue  of 
the  vosiclc  bcconies  vascu- 
larized  by  thc  dcvclopinenl 
of  thc  I>lood-vcsscls  consti- 
tiiling  thc  viteliinc  oirculalion,  of  \vhich  thc  vUčUhie  or  otnphahmescnttric  arterics 
and  vcins  form  the  niain  irunks.  The  conlenls  of  the  yolk-sac  as  such  do  not 
directly  minister  to  the  nutrition  of  the  fmbryo.  but  only  as  materials  absorbcd  by 
the  vitciline  blood-vessels.  In  man  and  other  high  mammals  the  nutritive  function  of 
Ihc  yolk  is  at  besi  insignificant,  thc  viteliinc  sac  of  ihese  animals  representing  the 
more  imimrtant  organ  of  their  humbler  anrcstors.  In  thc  lowost  members  of  thc 
mamm,-ili;in  group,  the  monotrcmata.  in  which  the  large  ova  are  comparativelv  rich 
in  deutoplasm.  thc  vilelline  circulalion  is  of  great  importance  for  respiration  and  nu- 
trition, since  it  cimslitutes  the  mcans  for  the  performance  of  these  fnnctions  until  the 
immatnrc  animals  are  transferred  to  the  marsupial  pouch  to  complete  their  develop- 
nu-nt.  In  thc  kangaroo  and  opossum  the  vnik-sac  at  one  point  forms  a  disk-Hke 
organ,  which.  from  thc  fact  that  it  becomes  provided  with  vascular  villi  thal  lie  in 
contact  wilh  ihe  utcrine  niucous  membrane,  is  tenned  the  viMline  placenia, 

The  AUantois  and  the  Chorion.— Coincidentiv  with  the  formation  of  the 
amnion,  Rnother  fcrtal  appendage.  the  altantois,  makes  its  appcarance  as  an  out- 
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gruwTh  from  the  caudal  segmt;iu  of  tht  primarj-  gul-iract.  Akhovigli  modified  in 
man  and  certain  mammals  lo  snch  an  exient  th.it  iLs  iypical  form  and  rclations  are 
obscured,  the  allanlois,  whcn  developed  in  a  characteristic  manncr,  as  in  tlie  chick, 
assumes  ihe  appearance  of  a  frct*  vcsicle  conneclcd  with  the  enibrvo  near  its  caudal 
pole  by  moans  of  a  narrovv  pcdicie,  ihc  aliantoic  siafk.  Sincc  the  allantois  Is  an 
e\'agination  from  the  primitive  gul.  its  ualls  are  formed  by  direct  continuations  of 
the  priniarv  layers  enclosinj;  the  digesdve  canal, — namelv,  a  hning  oi  entoblastic 
cclls,  reinforced  e.\tcrnally  by  a  laycr  of  visceral  mesoblast. 

Bejpnninjf  as  a  uiclc  bav  nn  the  ventral  wall  of  the  hind-gut,  the  allantois  clon- 
galps  and  appcars  as  a  i>yriform  sac  projecling  from  the  cjnbryo  behind  the  attach- 
ment  of  the  stili  larjije  vitelline  stalk  (  Ki^.  .V))-  It  rapidly  grows  into  the  exncrelom. 
and  in  mamm;il5  expands  in  aH  directioris  unlil  il  conies  into  contact  with  thi-  inner 
surlace  of  the  primidve  chorion,  with  uhich  il  (ušes  to  conslitute  the  Irue  rhoriim. 
The  latter,  sometiim-s  .spokcn  ol  as  ihe  ailanioic  ciunion  in  cniitrast  to  the  ainiiiulic 
or  primitive  choridn,  nnw  becomes  ihe  most  imjmrtanl  envelui)e  ttf  the  niannnalian 
embryo  on  account  of  ihe  rfile  that  it  is  dcstined  lo  play  in  establishing  the  rcspira- 
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tor>'  and  nutritivc  or^n  of  tlie  fcelus,  the  placenta.  After  Ihc  fusion  of  the  allantois 
with  the  primitive  chorion  to  form  the  chorion,  the  villuii.s  projectitms  tipon  tlie 
exlernal  suriacc  nf  the  latter  become  more  l»3,;h!y  developed,  consistin^  of  a  core  of 
mesoblasiic  tissiie  covered  extenially  l)y  the  ectoblast. 

The  primary  purposc  of  the  allantois,  as  a  receptaclc  for  the  effote  materials  cx- 
cretcd  by  the  Wolftian  body  of  the  earlv  fa-lus.  is  soori  overshadowed  by  its  furietion 
as  a  respiratorv  orjjaii  ;  this  occurs  with  the  appearance  of  the  rich  vascular  supply 
witbin  the  chorion  followiii>j  the  invasitm  of  its  mesoblaslic  tissue  by  the  blood-veasels 
conslitutinj^  the  aliantoic  circulation.  The  latter  Jncliulcs  the  two  aliantoic  arieries^ 
which  are  extensions  from  the  aortic  stcm  of  the  embrvo  and  convey  venoiis  bloocl, 
and  the  lwo  alianl<tic  7'fiTis,  vvhich  retiim  the  oxygcnated  blood  to  the  embryo  and 
become  tributary  to  the  j;reat  venous  segment  of  tlte  primitive  hc-art.  The  vascu- 
larization  of  the  chorion  extends  to  the  hiijhlv  tie\'e)oped  villi  occupving^  its  outer 
snrfare  in  manv  mammalian  forms,  espcciallv  mar. 

The  vascular  vr7/r  of  the  chorion,  bearinR  ihe  terminal  loops  of  the  blood-vessels 
conveyinK  the  fojtal  hlood,  are  imporlant  structures  on  account  of  their  intimate 
rclalioniš  with  the  uterine  mucous  membrane  l^Fig.  41;,  in  conjunction  uith  which 
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they  form  a  respiralive  and  nutritivc  apparattis.  The  intiinacy  between  the  uicrine 
mucous  membrane  and  the  chorionic  tufts  presents  aH  degrecs  of  association,  from 
siniple  appobition.  as  scen  in  ihc  so\v,  uiierc  lliu  feeblv  devvloped  and  almost  uni- 
lornily  distribuEed  vascular  projections  are  received  vvithin  corrcspondin^  depressions 
in  the  richly  vascular  uterine  tissiie.  lo  the  firm  and  complex  attachmcnt  found  in  the 
highly  dcvclopcd  Imman  placcnta. 

Fig.  4:. 
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l>wirnin  sbovfing  vJltdos  chorion.  dlflemiUaUon  ol  placental  arca,  ind  vascularintion  o(  cborioo. 

In  contrast  wilh  the  chorion  of  those  animals  in  which  the  nutritivc  relations 
f>eltteen  the  matonial  tissues  and  the  embryo  are  imiformlv  distributed  are  the  local 
spcciaHzations  seen  in  the  chorion  of  those  tvpes  in  which  a  placental  arua  is  dc- 
veloped.  The  animals  in  which  the  lattcr  condition  obtains  are  known  as  p/artnta/ia, 
of  which  thrce  subgroups  are  recogpiized  depending  iipon  the  multiple  (  cotyIedon5), 

Fig.  42. 


Dl«gram»  ilIuMisilnK  ihe  varioua  ivpea  ol  dcvdopmcni  o(  iht  vhi>rion.  A,  unilortnly  dcvelopcd  vflli  iboB, 
hone)  ;  *.  mulliiilc  |>laccntir  or  ctMyi«dotu  {cm*-.  «ht^ii;  C.  lonuhr  jilaccnia  (cai.  dog);  D,  dlsci^dal  pkcčnu 
imoniccv.  mani.    .4-Acomprise  iKUi-deciduatc;  C-i?.  dcciduaie  mamuuls. 

tonu/ar,  or  diseoidal  form  of  the  placenla,  man  and  theapes  represcnting  the  highest 
specialization  of  the  last  division.  In  its  j»cneral  plan  of  development,  therefore,  the 
placenta  is  formed  of  tv  /tictai  and  a  mattrnaJ  portion,  the  formei  consisting  of  the 
vascular  villi  which  are  unnsnallv  wcll  developed  within  a  particular  portinn  of  the 
chorion,  and  the  latter  ol  the  opposed  »itcrine  lining  which  becomes  highly  special- 
iied  throughout  a  corrcsponding  area  and  more  or  less  intimatclv  united  with  the 
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foctal  stnicEiires.  The  inucuiis  membrane  of  tht-  cnlire  uterJnc  c;iviiy.  in  many  of  the 
higher  mamm^.  suffcrs  prnfound  change.  and  bcfore  the  end  of  gcstation  bccomes 
inbep.irubly  attached  to  the  chorion  evcn  in  its  exlent  bevond  ihe  placental  area  ;  in 
such  anim.ils  the  fiised  utcrine  and  ciiorionic  ttssiie  constitiite  ihe  decidiuc  which, 
lincd  tnternallv  by  the  closely  applied  aninion,  form  ihe  meinbranoiis  envclope  en- 
closinj^  the  fcttus.  Afler  rupture  conac(]ucni  upon  the  expiiIsion  of  ihe  fcetus  al  the 
tennination  of  pregnancy,  the  decidiire,  incKidin^»  the  spfcialized  placental  ponion, 
are  scparated  from  the  uterine  wall  and  expclled  as  the  membrana  and  the  p/acenia 
tthich  are  known  colicctively  as  the  a/ier-birth. 

The  foregoing  skctch  of  the  general  development  nf  the  foetal  membranes  in 
the  higher  mammals  must  be  novv  suppkmentcrf  by  consideration  of  the  peculiarities 
encountered  in  the  development  of  these  structurcs  in  man. 


T!1E    HUMAN    FCETAL    MRMRRANES. 

The  young  human  embryo  is  distinj^ished  by  the  very  early  formalion  of  the 
amniotic  cavity,  by  tlie  precocJoiis  development  nf  the  mesoblast  and  extra- 
emb^^•omc  cctlom.  by  the  prcsence  of  the  body-Htalk  and  by  the  grcnt  thickcning  of 
ihc  lrophobI.'*st.  h  must  bc  rcmembercd.  in  coasiderinjj  the  formalion  of  the  human 
icetal  memftranes,  that  the  earliesi  stapc-s  uf  development,  to  wi:,  ferliliz:»lion, 
aegmcntalion,  the  fomiation  of  the  blasludcrmic  vcsicie,  the  earliest  differentiation  of 
ihe  embrvontc  area  and  iht-  formalion  of  ihe  anininiic  cavitv  havtf  not  vet  been 
obscr\'cd  on  human  specimens.  Uur  km>wledge  of  these  processes  is  deri\od  from  a 
sludy  of  some  of  ihe  lower  tvpes  ;  bevond  these  very  earlv  stages,  htiuever,  ihe 
conditions  in  the  human  cnibryo  have  been  subjcct  to  tlireci  study. 

The  Human  Amnion,  Amniotic  Cavity  and  Allantois. — The  accnmpany- 
ing  di;»grams  i  Fig.  4.^)  \vill  ser\'e  to  ilhisirate  the  process  of  formalion  of  ihe  fctlal 
membrancs  in  man.  Of  lliese  five  diagranvs.  A  alone  is  purelv  hvpoiheiiral  \vith 
reference  to  the  human  embrvo.  In  diagram  A  the  amnif^tic  cavitv  is  already 
indicateti  as  a  small  cleft  between  the  embrvonJc  area  beU»w  and  a  covering  laver  of 
cclls  above  continuous  \vith  the  irophoblast.  This  layer.  the  trophoblast.  forms  the 
outer  covering  of  the  entire  \'esicle.  It  is  pre.sumably  already  thickened  at  as  carly 
a  stage  as  this  diagram  reprt^sents.  Prcsumably  also  the  surfare  ol  ihc  trophohlast 
shows  irregularities,  for  ihia  tissue  it  is  which  comcs  into  direct  conlact  w-ith  the 
uterine  mucous  membrane  and  wliich,  hy  its  activities.  forces  its  way  int4)  the 
matenial  decidua.  This  latter  proccss  is  known  as  implantaiion,  a  process  which 
supposedtv  is  laking  ])lace.  if  not  coinpleted,  at  about  the  stage  of  this  diaj-ram. 
Whelhcr  the  trophoblastic  layer  in  man  is  originallv  a  ihin  single  sheet  of  cells.  as 
for  instance  is  the  čase  in  the  rahbit,  or  wbciher  it  is  from  the  begrnning  thickenerl, 
wc  do  not  know.  Certainlv  ihe  thickcned  condition  appears  at  a  \ery  early  stage. 
The  cmbryonic  area  shows  the  cmb^^'onir  ectoblast  proper,  which  is  of  small  extent ; 
this  ectoblast  being  so  distinguishe<l  from  the  trophoblastic  ectoblast.  The  ento- 
blast  benealh  is  representcd  as  already  arranged  in  tlic  form  of  a  sac.  Between  the 
entoblast  and  ectoblast  ihe  mesoblast  has  made  its  appeanmce.  It  will  be  noted 
that  in  the  diagnim  the  entubUistic  sac  is  much  smaller  than  the  outer  trophoblaslic 
vesicle.  VVe  do  not  knuvv  that  this  is  reallv  ihe  condition  \vlien  lile  entoblaslic  sac 
is  rirst  formed  or  onlv  appears  in  cDnjunctiun  with  the  grcat  de\cloi>ment  of  the  extra 
embryonic  ccelnm  in  the  mesoblast.  It  is  certainlv  not  unreasonable  to  sup]}ose  that 
the  former  čase  is  the  true  one. 

The  earlv  appearance  of  the  amniotic  ea\'ity  is  to  lx:"  e.vplained  in  this  way. 
After  the  Ijlast^idcrmic  vesicle  h;LS  reacJie*!  the  stage  \vhcn  the  inner  ctll  mass  is 
iittached  to  one  point  on  the  inner  siirface  of  ih**  trophoblasi.  the  formalion  ol  a 
cavity  occurs  in  the  region  of  ihe  inner  mass.  This  cavity,  at  tirat  very  small,  has 
below  it  the  cells  of  the  inner  mass,  which  soon  become  an~anged  into  the  two 
primary  germ  layers  of  the  embryonic  area,  ectoblast  and  entobUist,  while  al«.ive 
the  cavity  is  a  iayer  ()f  rells  cuntinuniLs  uilli  ihe  irophoblast.  Such  a  method 
of  formalion  of  the  amniotic  cavity  has  been  observed  in  some  of  the  lower 
forms,  for  instance,  by  llubrecht,  in  the  hedge  hog,  and  since  che  earliest  human 
eml>r>'0  accurately   studied  shows  a  completely  closcd  amniotic  cavit}*,   while  in 
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a  verv  farly  slajje  of  developmcnl,   ii  is  a  reasonable  inference  that  in  man 
a  proccss  ucluall/  occurs. 

In  (lianam  B  the  niesoblast  lias  not  only  surronntU-H  llie  entoblastic  »ac  and 
tlic  inner  surUcc  ol  thc  irophoblast,  so  enclosini^  ihe  lar^e  extra-embr>'oriic  cotJom, 
bul  has  invn(l*:'<i  the  layer  of  ccils  above  ihe  ainniotic  cavitv,  diviciinj;  this  layer  into 
two  parts,  the  inner  part  going  to  form  the  ectoblast  of  the  amnion,  thc  outcr  part 
being  a  continuation  of  the  trophoblast  of  the  chorion  Theru  Is  here  evidenlly  a 
very  great  dovelopment  of  ihe  extn-enibryonic  coelom.  In  oxplanation  of  this 
condition,  it  nuiy  bc  assiiineU  that  the  entoblaslic  sac  is  at  first  niuch  snmllcr  than  ihe 
trophublaslic  covering  of  thu  veside  ;  tijat  the  niesoblasl,  shorlly  after  its  appearance, 

Fig.  43 
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OiscramA  lllatimtiric  dcvelotmteiit  of  hunuin  Itjrlal  racmbniDCS.  Stafp;  .^  ii  h>-v<>tlirlii.-ul;  othcn  flrr  bas«d  o«i 
ilagta  wIiIl-Ii  tuve  tiecn  »rtuallv  nlMcrvrd.  Red  rcprncnl>(  trophoblAKl ;  |inrpl<^,  rmlirvtinii-  c<.'loblaM ;  K*>y<  nieso- 
blist :  t)1u9,  eiitobidst.  at^  amttlulir  cavit>  :  al.  nllantois  ;  <im.  nintiion ;  t,  boclv-^t»lk  :  cA.  ihorioit ;  er.  embry«tk 
ectnUla-si;   en.  emobloM;  jp.  ftut-tube;  m.  mcsobla«! :  /,  pbcriilal  arra;  f,  tro|>nnbl«st;  i',yolk-»c;  f  j,  >'ulk-stalk. 

devcJo[>s  a  c<i'lom  ;  that  the  two  i;»ytrs  of  the  mesohl;Lst  so  forined  gr(i\v  separately 
around  the  vesicic  ;  the  splanchnic  layer  around  the  enloblast,  ihe  soniatic  layer 
around  the  trophohilast,  so  enclosinj;  betweer  them  as  thev  ^ow,  the  coiisiderable 
space  which  bccomcs,  by  this  proc«6,  e.xtra-embrj'onic  bndy  cavity.  This  diag^ram 
corresponds  roujjhtv  to  the  condition  of  Petcrs'  embr>-o  (Fiy.  44).  Thc  troplinblast 
13  greatU'  thickened  ;  its  oiilcr  surface  verv  irrojriilar,  sh<iwing  lacunap  or  spaces 
filled  ivith  matemal  lilond.  This  earlv  intimatc  contact  nf  thc  frttal  tissue  utth  the 
maternal  blood  pcrmils  nutrition  of  the  voiinjr  cmbrvo  from  the  matemal  blooti  to  be 
carried  on  throu)j;h  the  irophnblasl  cells  some  tinie  before  thc  allantoic  rirculation 
and  definite  placenta  are  esiabhshed.      Hence  the  signilicance  of  this  term  trophoblast. 
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In  the  next  diagram,  (Fig.  43).  C  ihe  cxtra-cnibryonic  coelom  has  invaded  the 
shcet  of  mcsoblast  abovc  the  amniotic  cavity  lo  buch  an  extcnl  ihat  the  nhorion  iti 
completelv  st-iuraltrd  froui  ihe  amnioii  aiul  the  bodv  of  the  embrvo  excepi  at  one 
jioim.  the  posiL-rior  end  of  the  body,  uhere  a  solirl  stalk  of  uiesDblast  connects 
ihe  chorion  and  einbrvo.  This  sulid  band  of  mesoblast  is  callcd  the  bodv-slafk. 
It  represents,  therefore,  a  priinaiv  and  pernianent  connection  betvvcen  the  chorion 
and  the  bt>dy  of  ihe  embryo.  A  finali  (]i\  erticuluin  irom  the  enloblaslic  sac  gro\ving 
into  the  mesoblast  of  the  body-stalk  marks  the  beginning  of  the  ai/autois.  As  the 
diagram  shuws.  the  amnion  is  al  first  a  coniparativeh'  small  membrane  ovcrlving  tlie 
embn'onic  area.  Theeci*)b]aat  of  the  amnion  iaon  the  innersidu  iaciiij;  the  cnibrvo, 
ihe  mesoblast  on  the  outer  side.  In  llic  chorinn  theae  layers  are  jilaced  inversely, 
ihc  mesoWast  on  the  jnner  side,  the  ectublast  (trtjphoblast )  outside.  The  space 
l>etween  amnion  and  chorion  is  secn  to  be  a  continuauon  of  the  extra-embr)'onic 
eiflum. 

In  diagram  D,  the  amnion  has  fH-cume  considerabIy  expanded  in  association 
wvth  the  grottih  of  the  Intdv  of  ihc  embryo  and  the  atcumulation  ol  amniotic  riiiid. 
A  constriction  in  the  entoblastic  sac  has  made  ils  appearance,  a  constriction  which 
separatcs  the  gul  of  the  embryonic  bndy  fram  its  appendage,  the  yolk-.sac,  the 
narrovver  connccting  piecc  bcing  known  as  the  vo/k-stafk,  or  snnietimes  as  the 
Z'Uefh-mteslhtai dmi.  This  constrictetl  area  is  Ijton^lii  about  by  the  rapid  gri>wth  of 
ihe  ho<-ly  of  the  cmbryo.  In  the  earlv  rondition  the  entnblastic  sac  is  allaclied  to 
the  embrvonic  bodv  praclicallv  alonj^^  its  tntire  vcnlral  surface.  The  body  rcgion 
grows  very  r;ipidly.  particnlarlv  the  head  end,  which  comes  to  project  from  ihe 
cnloblasiic  sac  to  a  niarked  extent  ;  the  Uiil  end  also  projecls  somowhat.  Therc  is  a 
corresponding  yro\vth  of  the  giit  vviiliin  tiie  lK)dy  of  the  enibrvo.  As  a  consequence 
of  this  process  of  espajisioii  uf  ihe  body,  the  area  of  atlachnienl  of  the  entoblast 
e.\temal  to  the  bijdy  l>ecomes  re]atively  niiich  reduced  in  size,  occupving  onIy  a 
small  portion  of  the  ventnil  surface  of  the  body,  and  a  progressive]y  smaller  portion 
as  the  body  increases  in  bulk.  In  other  words,  the  narrow  area  of  the  volk-stalk 
inakes  its  appearance. 

In  the  diagram  {  D,  al )  the  altantoia  projecls  froin  the  poslerior  end  of  ihc 
embrvonic  gm  jnio  the  l>ody-st:ilk.  It  uill  be  noticed  ihai  the  human  allantois  is 
never  a  free  structure  as  it  is  in  many  of  the  ]o\ver  ty{>es.  uhere  it  gnnvs  from  the 
hody  frcelv  into  ihe  extra-embryonic  rcelom  and  onlv  later  becomes  coniiecled  with 
the  chorion  lo  form  the  placenta,  biit  ihat  in  man  il  grows  direclly  into  the  body- 
stalk,  where.  outside  of  ihe  body  of  the  embrvo,  it  is  an  insigniticant  strucmre. 
Inside  the  body.  i>art  of  the  allantois  persists  as  the  bladdcr.  The  nraolnis.  a  fibrous 
aird  which  in  the  adult  passes  from  the  top  of  the  bladder  to  the  nmbiltcus.  is  also  a 
remnanl  of  the  allantois.  The  thick  irregular  projections  of  the  trophoblast  have 
rcceived  a  core  of  mesoblast  tissue,  so  forming  tJie  earlv  cliorionic  \  illi.  These  villi, 
al  the  point  of  attachment  of  the  hody-stalk,  the  area  where  the  placenta  ts 
ile\eloping.  are  increasing  in  size,  while  the  vilH  over  ihe  remaJnder  of  the  chorion 
are  diminishing  in  sizc. 

In  diagram  E.  the  anminn  has  become  greatlv  expatuled.  It  lies  clnser  to  the 
inner  surface  of  the  chorion.  Fn  close  association  wilh  ihis  expan9ion  of  the  amnion. 
and  the  accompanying  gnnvtli  of  the  l)orly  of  the  embryo,  ihe  slruclures  \\hich  form 
the  umbilical  cord  are  so  doselv  aj)proximated  that  the  area  of  the  cord  Ls  clearly 
defined.  These  structurea  are  the  ij<xly-stalk  rontaining  the  allantois  and  allantoic 
vessels.  the  yolk-stalk,  anci.  bnunding  the  «>ther  side  of  this  area,  the  fold  of  the 
;unn)on  from  beneatli  the  hcad,  Al  firsl  the  body-stalk  projects  from  bencath 
the  extrcme  posterinr  end  of  the  lx>dy  of  the  embryo,  but  as  Rrowth  in  this  part  of 
ihe  body  advances  and  the  tail  projects  more  and  more.  the  bodv-stalk  is  broiight  to 
the  \-entral  surface  of  the  abdominal  region  in  close  proximily  to  ihe  yolk-stalk. 
The  allantoic  blotid-vessels  gTow  from  ihe  cnibryo  through  the  I)ody-slalk  to  the 
chorion.  nhere  they  raniify  in  ihe  chorionic  villi.  At  first  there  is  an  extension  of 
the  cceloni  about  ihe  yolk-stalk  in  the  umbilical  cord.  but  the  mesoblast  tissues  of  the 
struciures  of  the  cord  saon  fuse  together,  ohliterating  this  ca\'itv.  The  area  of  attach- 
ment to  the  abdomen  of  the  umbilical  cord  becomes  relativelv  very  much  reduced  in 
sixe  and  is  known  in  the  atliilt.  aftcr  the  separation  of  the  cord,  as  the  umbilims 
or  navel. 
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The  chorionic  villi  ai  llie  point  of  attachment  to  the  chorion  of  thc  I»o(ly-st;iIk 
are  cnlargc-(L  Thcsc  villi  conslitulc  thc  fcctal  portion  of  the  plucenui,  the  so-called 
fAotion  /romiostim.  T!i«v  aie  idiht-tlded  '\\\  tht-  inaternal  dccidua,  more  spccirically, 
lite  dicidita  hasalts  or  placcniaiis.  It  must  l»e  reniembered  ihat  the  villi  contain  a 
corc  (jf  inesoblast  lissue  in  tlie  stanje  reprcsentcd  by  diagram  E,  aUhriiigh  thls  iiurso- 
blistic*  coro  i^  not  »hown  in  thu  ii>^re,  and  thal  the  allaiitoic  blood-vessels  run  in 
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this  me:>i>Uast :  also  ihat  the  \Tlh*  are  in  realitv  consideniblv  branched,  not  straight 
as  in  the  diagram.  The  remainder  of  ihe  chorion  is  aciiiiirine  n  smooth  surface  and 
is  a^mmonlv  known  as  the  ckofitm  ftrfr.  as  a  mcans  o(  distinguishing  the  cxtra- 
placrnlid  (K^rtiiin  cif  this  membrane.  The  \"oIk-sac,  somelimes  called  the  umbilical 
\xsiclr.  i»t  ihc  cstrcmilv  of  the  volk-sialk.  is  retained  usuallv  in  the  placental  area 
just  iH-ncAth  ihc  anuiion.     It  is  possible  to  find  the  >*olk-sac  in  nearlv  ever\'  placcnU 
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by  slightlv   slretching  the   unibilical  corci  at  its   insertion, 

coniaining  no  laryc  vcbscbi.      This  fold  i>oints  to  the   position  of   tlie   yofk-sac. 

To  suin  u|),  the  chief  peculi- 
aritieii  o?  tht  hunuiii  ftrtal  mem- 
branes  are  Lhe  fL>llowinij;^  : 

1.  The  amniotic  cavily  is 
developed  ;il  a  \'uTy  eariv  period 
apparently  by  a  jjrocess  of  hulIow  ing 
out  iii  the  regiun  ol  the  cell»  oi  llie 
iniicr  mass,  and  not  by  anv  foldinf3f 
process.  The  cells  above  this  primi- 
tivc  amniotic  cavitv  are  later  split 
into  lwo  porlions  bj-  thceniranceof 
ihe  rnesoblast  and  extr;i-cmbryonic 
cctlom  ;  the  inner  porlion  becomes 
the  ectoblast  of  the  amnion,  the 
outer  portion  (s  nierely  a  part  of  the 
the  irophoblast  of  the  chorion. 

2.  The  mcsoblast  and  extra- 
tmbrvonic  coelom  are  precociouslv 
devclojiod  at  a  very  earlv  period. 

3.  The  body-stalk  constitutes 
a  primary  and  pcrmanent  conncction 
bctween  theembr\*o:iiid  thechorion. 

4.  The  allantois.  \vhich,  cx- 
temal  lo  the  hody  nf  ihe  cmbryo,  is 
an  insi^niticant  struclurc,  ^roMS 
inlo  the  bodv-siulk  and  therctorc  is 
never  a  free  vcsicie. 

5.  The  irnphol)!ast  is  very  early  gready  proliferaied  and  vcry  early  \\\  intiniate 
contact  with  the  maternal  blood. 
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Fig.  44,  page  38,  is  a  reproduction  of  the  drawmg  of  Petcr'5  embrvo  and 
descrves  spccial  attention.  The  figure  shous  a  small  portion  of  the  mucous  mem- 
brane  of  the  utcrus  in  which   is  imbedded   the  embryonic   or  chorionic   vesicle. 
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Betvveen  the  points  n,  6  in  the  rtgure  lies  the  area  tlirouj(h  which  ihe  embrvonic 
growih  hiLs  made  its  way  into  the  mucous  membrane  of  the  iiterus.  and,  in  const;quence, 
the  utcrine  cpithelium  in  thls  arca  has  disappeared.  Abuvc  lliis  small  area  there 
lies  a  covering  mass  uf  tissiic  (,  T.  M.  )  iiiainly  composcd  of  blood,  the  resull  evidently 
o(  hemorrha^e  f<)llo\vinjj  the  brcaking  of  the  nuicos;i  ot  the  uterus  m  thls  region. 
The  chorionic  vesicie  as  a  whole  is  qiiiie  large,  cspcciallv  in  proportion  to  the 
embryonic  area  E,  the  surface  of  which  is  coverecl  \vith  a  dislinct  columnar  epithelium. 
Surrouncling  ihe  cliorionic  vesicie /here  are  lwo  kinds  of  tissue,  \vhic:h  make  a  very 
striking  feature  of  the  picnire.  First,  there  is  the  thickened  and  very  irrejjular 
trophoblast,  the  cells  of  \vhich  appear  dark,  and  which  fnrms  the  outer  covering  of  the 
wall  of  the  embryonic  vesiclc  ilself.     Then  there  are  numerous  large  blood-spaces  or 
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blood-lacunčp  Iving  among  the  irregular  projections  of  the  trophoblast.  The  matcmal 
hlood.  therefore,  in  this  verv  eariy  condition  bathes  the  trophoblast  cells  of  the 
embryo.  a  relalion  verv  significanl  with  reference  to  the  niitrition  of  the  embri,'o 
before  the  allantoic-placental  drculation  is  cstablished.  The  niesoderm  (  Af )  extends 
around  llie  vcsicle  on  the  inner  side  of  the  trnphoblast.  In  several  plan-s  there  are 
outgroivths  of  the  mcsoderm  intd  the  trophoblast,  so  indicating  the  beginnings  of  the 
vilU  of  tlic  chorion.  It  will  be  rcmembered  that  the  cells  of  the  trophoblast  form  the 
epithclial  covering  of  the  chorion.  Al  several  places  in  the  figure  the  syncytial 
Iaycr  of  the  trophobkust  Sy  can  be  distingruishcd.  The  proportionallv  large  cavity 
within  tlie  vesicie  is  cxtra-embr\'onic  ccr-lom.  a  fact  \vhich  can  readilv  be  \'erified  by 
obser\'ing  the  relations  of  the  mesoderm.  The  lattcr  laver  of  tissne  is  seen  to  extcnd 
around  ihe  small  volk  sac  as  the  visceral  laver  of  the  mesoderm,  while  the  layer  of  (he 
mesoderm  on  llic  inner  side  of  the  trophobliist  is  of  course  the  parietal  laver,  hcnce 
the  cavity  within  these  respectrve  layera  is  the  extra-embrj*onic  coeloin,  precociously 
devdopcd  for  this  earlv  stage.  There  is  a  small  amniotic  cavitv  above  the  embryo. 
Betwcen  this  cavity  and  the  trophobliust  ihe  niesotierm  extends  as  a  soHil  sheeL 
There  are  one  or  two  more  points  to  be  noted  in  the  figure.     In  the  areas 
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marked  j7.  Z.,  ivhich  are  niorely  portions  of  ihe  iiterine  mucoKi  Ivins  ?ij^i"st  tl^e 
trophoblast,  ihc  tissuc  is  ocdcinatous  in  rhiirncter.  This  tii*sue  is  tluscribcd  by  1'etfra 
as  the  bt>rderinjj  zune.  In  other  portions  of  the  mucnus  mt-mbrune  thcre  are  seen 
parts  of  some  of  the  utcrinc  Klands  (f^l.  In  the  rpj«;ion  marked  Cap.,  is  s^-cn  the 
bt^nning^  <^\  the  deeidua  capsiiUris,  grnuinjj  in  o\er  the  area  throu^h  uhich  the 
enibrjonic  veside  broke  into  the  surface  of  the  uteriis.  This  lavcr,  decidua  ca|>su- 
tans,  is  al  ihi.sstage  scaret-lv  dcveloped,  oni)'  ihe  beginnln^  of  it  is  appiirent. 

This  embryo.  described  Ijv  Peters,  is  the  youngest  human  embryo  wliich  has 
n  accurateiv  studied,  The  inner  dimensions  of  the  vesicle.  as  j»:i\en  by  IVters. 
are  as  foIlows  :  1.6  by  0.8  by  0.9  mm.  The  j>^rowth  waa  found  on  the  dorsal  \vall 
o(  ihc  body  uf  the  iitents.  The  mucnus  mt-mbranc,  decidua,  of  the  fundus  and 
dorsal  wall  \vas  about  H  mm.  thick.  that  of  the  vcniral  wall  about  5  mm. 

The  Human  Chorion. — The  vascular  chorionic  vitli,  althou^h  becoming 
more  complfX  by  the  addition  of  st;condary  branches,  are  lor  a  time  cqually  wc-li 
devclopetl  over  the  external  surface  of  the  entire  embryonic  veside  ;  subscquently, 
irom  ihe  end  of  the  sccond  raunth,  a  noticeable  dif?erentiation  takes  plače,  the  villi 

induded  uiihin  tht-  field  ihat  later  corrc- 
sponds  to  the  placental  area  undergoing; 
unusual  gronth  and  far  outstripping  those 
coveriiig  the  remaining  parts  of  the  chorion. 
This  ineqiiality  in  the  dcvelopnienl  of  the 
villi  led  to  the  recognition  of  the  chorion 
frondosum  and  the  chorion  lave,  as  the 
plaotntal  and  non-placental  portions  of  the 
chorion  respectivelv are  termed  (Fig.  48). 
The  vascular  siipply  of  -the  villi  also  shares 
in  this  dificrentiation.  the  vessels  to  ihose 
of  the  placental  area  beconiing  progres- 
sivcly  more  numcrons,  while,  on  the  con- 
trary,  those  distribmod  to  the  remaining 
villi  gradually  atrnphy  as  the  chorion 
comes  into  intimate  npposilion  vvith  the 
utcrinc  tissue.  Whcn  \vell  dcvclopcd,  the 
chorionic  villi  possess  a  distinctive  appear- 
ancc,  ihe  ttrrminal  twigs  of  ihe  richiv 
branched  projections  being  clubbed  and 
slightly  fiattencd  in  form.  Their  recogni- 
tion in  disrharges  from  the  vagina  often 
aflords  valuablc  infonnation  as  to  the  cx- 
istence  uf  pregii;iiicy. 

The  Amniotic  Fluid. — Theamnion 
at  first  lifs  dnscly  api>lied  to  the  enihrvo, 
but  soon  becomes  scparated  by  the  space  whidi  r:t]>id!y  uidens  to  accommo<late  the 
tncreasing  volume  of  the  contained  ligtior  amnii.  Tht-  arcumulation  nf  fluid  within 
the  amniotic  sac,  which  in  man  takcs  plače  with  greater  rapidily  than  in  other  mam- 
mals.  results  in  the  oblitcraiion  of  the  cleft  between  ihe  chorion  and  aninion  until 
the  latter  envclope  lics  tightly  pressed  against  the  inner  surface  of  ihe  chorion. 
The  union  between  the  tuo  envelopes.  however,  is  ncver  very  imimate,  as  even  after 
ihc  ejtpulsion  of  the  membranes  at  birlh  the  attenuate<l  amnion  niav  be  slripix'd  off 
(roni  the  chorion,  althougli  the  latter  is  then  inseparably  fused  with  the  remaining 
portions  C  f  the  dccidusp. 

The  amniotic  fluid,  slightly  alkaline  in  reactior.  is  composed  almost  entirely 
of  u-ater  ;  of  the  one  per  cent.  of  solids  found.  albumin.  urea,  and  grape-sugar  are 
conslituent5.  The  quantity  of  liquor  ammi  is  greatest  during  the  si.xth  month  of 
gcstalion,  at  which  time  it  often  reaches  lwo  litres,  With  the  rapid  increasc  in  the 
general  bulk  of  the  fcetus  during  the  later  months  of  prcgnancv,  the  available  space 
for  ihc  amniotic  fluifl  lessens,  resulling  in  a  necess:\ry  and  marked  decrease  in  the 
quantity  of  the  liquid  ;  at  birth.  less  than  nne  litre  of  amniotic  fluid  is  usually 
present.     Somelinies,    however,   the    amount  of    the  liquor  amnii  may  reach  tcn 
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lilres,  dite  tu  paiholoijicul  cundiiions  tif  ihe  fitlal  envelopes  ;  siich  excessi\e  secre- 
tion  coiistiiutes  hvdramnion,  During  the  later  nionths  of  prcgiiancv  the  Icelus  swai- 
lott*s  tlie  amiiiotic  tluicl.  as  shown  by  the  presence  of  hairs,  epithelial  cells,  etc, 
vvithin  the  slomach.  In  vicw  oi  ihc  conipošition  ot  the  fluid,  consistin^  almost  en- 
tircly  uf  \vater,  it  seems  ccitain  that  the  inlrtuduclion  oi  the  liquor  amnii  does  not 
serve  the  purposes  of  nutrition  ;  on  the  oiher  hand,  it  is  probable,  as  held  by  Preyer. 
that  ihe  unusual  deiiiand:>  oi  ihc  fuetal  tissues  fur  \vatcr  niay  be  met  largcly  in  ihia 
manner. 

The  source  of  the  amniotic  fluid  in  man  has  been  the  siibject  of  much  dlscus- 
sinn.  Whiic  it  has  been  impossible  to  determine  accuralely  the  exlent  to  uhich  the 
mother  participaies  in  the  fannalion  of  ihis  fhiid.  it  niay  bt  acceptcd  as  e^tabliblicd 
that  Ihe  malernal  tissiies  are  the  princiiKil  contributors  ;  it  is  aiso  probable  that  the 
fiKlus  hkcttise  aids  in  the  production  of  the  litjuor  aninii ;  the  lattcv,  iberciorc,  orijj- 
inates  from  a  double  source, — matcrnal  and  foeial.    The  early  amniotic  fluid  rcsembles 
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in  appearance  and  chemical  romposltion  a  serons  exudatc  ;  later,  aftcr  the  formation 
of  the  urogcnital  opi-nings,  the  liqnor  amnii  hccomes  contaminated,  as  uell  as  aug- 
mcnted,  by  the  addiiion  of  the  fluid  derivcd  from  tliu  excrctory  organs  of  the  fcetus. 
DurinjT  the  laicr  \veeks  of  jfcstaiion  the  contenta  of  the  digestive  tul>e  are  discharged 
into  the  amniotic  sac  as  mcconium. 

The  Umbilical  Vesicle. — The  iimbilical  vesicle,  as  the  yolk-sac  in  man  \s 
termcd,  prc^ents  a  reverscd  g^rowth-ratio  to  the  amnion  and  bodv-stalk  since  it  pro- 
gressivelv  decreases  as  these  latter  appendaj^es  become  more  voluminous.  The  early 
human  embryo  is  verv  imperfectlv  difieronliated  from  the  large  and  conspicuous 
yo)k-sac,  wilh  whirh  Its  ventra!  surface  widely  communicates.  \Vith  the  advanccs 
madc  during'  the  third  week  in  the  formation  of  the  primitive  gnt,  the  connection 
betueen  the  latter  and  the  vilelline  sac  becomes  more  deMnitely  outlincd  in  conse- 
quence  of  tlie  be}'inninj;  constriction  which  indic:ites  the  lirst  su^gesiion  of  the  later 
ntelline  or  umbtUcal  dud  (F^.  47).     By  the  cnd  of  the  fourth  weck  the  connection 
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beluecn  the  uinbilical  suc  and  ihe  L*iii[)ryo  lias  bccome  rediiced  to  a  contracted  channel 
eslendini^  from  thc  no\v  rapidlv  clusin^  vcntral  body-walI  to  the  yo]k-sac,  which  is 
stili,  hottevtr,  of  considcrublc  sizc.  TKl*  succti;ding  fifth  (Fig.  50)  and  sixth  ueeks 
cffect  marked  changes  in  the  umbilical  diicl.  now  retiuced  to  a  narrou-  tube,  \vhich 
exicndt.  from  the  einbryo  to  the  chorion.  where  it  ends  in  the  greativ  dinnnished 
vitelline  siic.  The  lumen  of  the  umbilical  duct  is  conspiciious  chiring"  the  earlic-st 
montits  of  gcstaliun,  but  latcr  Hisappears,  the  entoblastic  epitLielial  liniii^  reinaiiiing 
lor  a  cotisiderable  tirne  uithin  the  umbilical  cord  to  mark  the  position  of  the  former 
caital. 

The  chief  factor  in  prodiuing  the  elon^aiion  of  the  umbilical  duci  is  ihe  rapid 
expansion  of  the  amnion  ;  with  ihc  increastr  in  the  amniotic  sac  the  distance  bettteen 
ihis  envelope  and  the  embry(j  increases,  until  the  amnion  lilis  the  cntirc  space  wlthin 
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the  chorion.  a]<ain:^t  which  it  finaliy  lics.  In  consequence  of  this  expansion.  the 
attachmcnt  beiween  the  embrvo  and  ihe  amnion  aroiind  the  ventral  openlng,  uhich 
later  corrcsponds  to  the  umbihcus.  becomes  greatly  elong^ated  and  narrovicd.  At 
ihis  poim  thetissuesof  the  embryonic  l5ody-wall  and  thf  amniotic  layers  are  direcdv 
continuous.  The  tubular  shealh  of  amnion  thus  fcjrmed  encloses  the  tissue  and 
structures  which  extcnd  betivcen  ihc  embrvo  and  the  chorion.  as  tho  cnnstituenis  nf 
the  belly-stalk.  tojjcthfr  wiih  tho  imif>ilica]  dtict  and  iho  remains  of  the  vitolhne 
blood-vesscls  ;  the  ddicate  mesoblaslic  laycr  of  the  amninn  fuses  with  the  simitar 
tissue  of  tlie  allantois.  the  \vhole  elongated  pedicle  constituting  the  umbilical  cord  or 
funiculus.  The  latler  originales,  tlierefore,  from  tlie  (usion  of  ihritr  chief  cf>m- 
ponenLs,  the  amniotic  sheath,  the  l)cUy-stalk,  and  the  vitelline  duct  ;  the  be!ly-stalk. 
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as  already  noted.  includcs  tlie  alhintois,  \villi  iis  hluod-vessols,  and  divcrliciiliim. 
wiiile  Iraces  oE  the  vitcilinc  circulation  are  for  a  tinic  visible  within  ihe  atrophicd 
walls  of  tlie  uniliilical  duct.  As  gestatlnn  advanccs,  the  amnion  and  thc  chr)rion 
bccome  clostly  rclated,  bui  not  iiišt-parabl/  uiiitcd  ;  bctwccii  theae  allenualcd  mum- 
braiies  lie  the  remains  of  the  once  voliimiiious  yolk-sac,  which  at  birlh  appcars  as 
an  inconspicuous  vesiclc,  from  thrue  to  ten  millimetres  in  diameter,  situated  usually 
scvcral  centinictrcs  l)eyond  the  insertion  of  tht*  nmbilical  cord. 

In  cascs  in  which  the  closiire  and  theobliteralion  of  the  vltellineduct  beiore  birth 
are  imperfectly  olTected.  a  portion,  or  even  the  whoIe,  of  llie  intra-embryonic  s**gment 
of  the  canal  may  perstst  as  a  pcr\ious  tube.  Although  in  extreme  ca&es  of  taulty 
closure  a  passage  niay  Icad  from  the  digeslive  tuhe  lo  the  umbiliciis,  and  iater  open 
upon  ihe  cxterior  of  ttie  body  as  a  congenital  umbilical  anus,  the  retention  of  the 
lumen  of  ihc  vitclHne  duct  is  usuallv  much  less  exiensive,  beinglimited  to  the  prox- 
imal  end  of  the  canal,  where  it  is  known  as  AkckeP s  diverticuhtm.  The  latter  is  con- 
nected  with  the  ileum  at  a  point  must  frequent]v  atjout  82  centinielres  (thirty-two 
inches)  from  the  ik-o-ca-cal  valve.  Such  diverticula  usuftUy  measure  from  five  to 
7.5  centimetrcs  in  length,  and  possess  a  lumen  siniilar  to  that  of  tlie  intestinc  with 
which  they  communicaie. 

Thc  foregoing  cnvelopcs,  thc  amnion  and  the  chorion,  are  the  product  of  thc 
embryo  itseU  :  iheir  especJal  purpose,  in  addilion  to  affording  protecUon  for  the  deli- 
cate  organism.  is  to  aid  in  establishing  close  nutrltive  relations  between  the  cmbrvo 
and  the  matcrnal  tissucs,  \vhich,  coincidcnllv  wilh  ihe  dcvclopmcnt  of  thc  feetal 
envelopcs,  undergo  profound  moditlcations  ;  these  changes  must  next  bc  considcred. 

The  Deciduae. — The  birth  of  the  child  is  foUowed  by  the  expulsion  of  the 
alter-birth,  consisting  of  ihe  membranes  and  iht-  placenta.  whicli  are  sei.>arated  from 
the  ulerine  wall  by  the  coniractions  of  this  ])owerfn!  tiuiscular  nrgan.  Close  inspection 
of  the  inner  surface  of  the  uterus  and  of  the  opposcd  outer  surface  of  the  extruded 
after-birth  shows  that  ihfsc  surfaces  are  not  smooth.  but  roughened,  presenting  evi- 
dences  of  forcible  separation.  The  fact  that  the  external  ]ayer  of  the  expelled  after- 
birlh  consists  nf  the  greater  portion  ot  the  modihed  mucons  membrane  which  is 
stripped  off  at  the  close  of  partiirition  suggesled  the  name  Hcciducr  ior  the  maler- 
nal  portion  of  the  ftetal  envelopes  shed  at  birth. 

Since  the  decidux  are  directlv  derived  from  thc  iiterine  mucous  membtane,  a 
bricf  sketchof  the  normal  character  of  the  iast-named  structure  appropriatelv  pre- 
cedes  a  description  of  the  changes  induced  hy  prcgnancy.  The  norma!  nnicous 
membrane  lining  the  body  of  the  human  ulerus  (Fig.  51)  presenls  a  smooth,  stift, 
velvety  surface,  of  a  dull  reddish  color.  and  measures  alKiut  one  milliniclre  in  thick- 
ness.  The  free  inner  surface  is  covered  with  cobminar  epithelium  ( said  to  be  cili- 
ated)  which  is  conlinued  directly  into  the  ulcrine  glands.  The  latter.  sonicwhat 
sparinglv  distributed,  are  cvHndrical,  sliglulv  spir^d  duprcssions.  thc  bimple  or  bifur- 
cated  blind  estremities  of  which  e.ttend  into  the  deeper  parls  of  tlie  mucosa  in  close 
relalion  to  the  inner  bundles  of  involunlarv  muscle  ;  ali  parts  of  tlie  tubular  uterine 
glands  are  lined  by  the  columnar  epithelium.  The  muscular  bundles  representing 
the  muscularis  mucosje  are  enormouslv  hypertrophie<i  and  consiitute  the  greater 
part  of  the  inner  more  or  less  regularlv  disposed  circular  laver  of  the  uterine  nniscie. 
Thc  unusual  development  of  the  muscular  tissue  of  thc  mucous  membrane  rcduccs 
ihe  submucous  tissue  to  such  an  insignihcant  structure  that  the  submuccjsa  is  gener- 
allv  regarded  as  wanting,  thc  cxtrcmitics  of  the  uterine  glands  being  described  as 
reaching  ihe  muscular  lunic.  Tlie  glands  lie  embedded  in  the  connective-tissue 
complex,  rich  in  connective-tissue  clements  and  lymphatic  spaces,  that  forms  the 
tunica  propria  of  the  mucosa. 

VVith  ihe  beginning  of  pregnanc>'  thc  uterine  mucous  membrane  undergoes 
marked  hypertrophy.  becoming  much  thicker,  more  \-ascubr.  and  beset  with  nu- 
mcrous  irregularities  of  its  iree  surface  caused  by  the  elevations  of  the  soFt  spongy 
component  tissue.  These  changes  lake  place  during  the  descent  of  the  fertillzecl 
o\Tim  along  the  o^duct  and  indicate  ihe  aciive  preparation  of  the  uterus  for  the 
reception  of  the  ovum. 

According  lo  thc  classical  description  of  thc  cncapsulation  of  the  ovum  (Fig.  52) 
by  the  uterine  mucous  membrane,  ihe  embrvonic  vesicle  becomes  arrested  within 
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one  of  thc  dcpressions  of  thc  iitc-rint-  linin^-.  u^uall)-  nuar  thc  cntraiicc  uf  ihc  ovi- 
duct,  Mfheroupon  ihe  adjacent  mucosa  undtTgoes  rapirl  Fiirtlit-r  hypertropliy,  uhicli 
rcsults  in  the  formation  of  an  annular  fold  surroundin)|r  ihc  product  ot  concep- 
tion.  This  cncircliiig  wall  of  utcrinc  tbisiie  conlinues  ils  rapid  grovrth  until  Uie 
cmbrvonic  vesicle  is  entirelv  enclosed  within  a  capsule  of  mndilicd  iniicous  mem- 
brane, known  as  the  decidua  rt'ffexa,  as  distiiigiiished  from  llie  dccidua  zvra,  tlic 
nanie  applied  ti>  tlie  general  liiiing  of  the  pregnani  utcrus.  Tbat  portion  of  the 
uttrine  mucosa.  howevcr.  uhich  lies  in  close  appobitlon  lo  tlic  enibrvonic  vesick*. 
constitnting  ihc  ouier  vvall  of  the  decldual  sac,  is  lerined  tlie  dtddua  strotina  ;  later 
it  becomes  the  malernal  part  of  the  placenta. 

Fig.  51, 
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Our  knottledge  of  the  details  regarding  the  encapsulation  of  the  ovum  hay 
becn  materiallv  aclvanced  by  the  recent  ohsenations  of  IVlcrs,  wIio  had  the  raro 
good  fortunc  of  carcfiillv  studying  the  details  of  the  proccss  at  an  earlicrstage  ihan 
aiiy  hitherto  aci?uiatcly  invesligatcd.  The  resulis  of  FVterss  observatinns  Icad  to  a 
somewha(  modified  coiicoplion  of  tJic  early  phases  of  the  encapsulation  nf  the  ovum, 
as  wcl!  as  shed  additional  light  on  some  of  the  vcxed  problema  concerning  the  details 
of  the  formation  of  the  placenta. 

According  to  these  in\  estigations,  the  embr>'oiuc  vesicle,  on  rcaching  the  uterine 
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cavitv  aiid  bccomiiig  arrtrsted  at  some  favorable  point,  usiiallv  in  ihe  vicinilv  of 
thc  oviduct,  brings  about  a  dcgcneratinn  fjf  thc  uteriiie  epiihelium  over  the  area  of 
fonlacl.  Tht;  disappcarancc  oi  thc  »,-pithelial  linin^  is  foIlowed  by  sinking  and  em- 
bedding  of  ihe  t;inbryonic  vesiclt  \v)thin  the  softenuti  mncous  membrane,  the  pr(_>cess 
beinjj  accompanieci  by  crosion  of  some  of  the  ulurino  capillaries  and  consctpient 
hemorrhage  inttj  the  opening  represenling  the  palii  uf  the  ovtini.  Thc  extravasated 
blood  escapes  at  the  point  of  entrance  on  thc  utcrinc  surface  and,  later,  lorras  a 

niiishronm-hhaped  plug  marking  thc 


Fig.  52. 


positiun  of  the  enibedded  ovum. 
The  lattcr  thus  comes  into  closer 
rclations  with  thc  matcrnal  tissucs  at 
an  earliur  period  ihan  was  formerly 
recopnizefi. 

ThcTrophoblast.  Thecar- 
licst  liupian  eiiibrvotiic  \esicle  thal 
has  been  acciirately  sludied,  —  that 
of  Petcrs, — while  mcasiiring  on!y 
1.6  millimetres  in  its  grcatcst  di- 
ametc-r.  uas  already  encloscd  extcT- 
nally  by  a  conspicuous  cctublastic 
envclope,  in  places  .5  millinietre 
or  more  in  thirkness.  This  thick 
ectobl.istic  laver  is  evidently  tlie  proliferated  trnphoblast  Tpagc  ,^i\  a  membrane  so 
tlcsijijnated  to  indicate  thc  important  nutritive  functions  which  it  carly  aSsumes. 
Very  early  the  trophoblast  beconies  honeycom[.»ed  by  the  extension  of  ihc 
matcrnal  vascular  channels  into  the  ectoblaslic  tissue  (Fig.  53),  uhich  consequently 
is  brokcn  up  into  irrcgular  epichelial  trabeciils^  separating  the  malemal  lilood-spaces. 
The  intier  surface  ui  the  trophoblastic  capsule  presents  ntmierous  irrcgular  dcpres- 
sions  into  which  curresp<mdiiig  processes  of  the  adj;icent  young  niesoblast  projecl  ; 
ihis  arrangenient  foreshatU)ws  the  (ormalion  of  the  cborionic  villi  wbich  soon  become 
so  conspiciioiis  in  the  himmn  embryonic  vestcle.  Coincidentlv  u*iili  the  invasion  of 
thc  trophoblast  by  thc  vascnlar  lacuna 
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c.xternally  and  thc  ]x-netration  of  the 
mesoblastic  tissue  internallv,  tl\e  pe- 
ripheral  [Kirtions  of  the  ectoblastic 
capsule  undergo  proliferation  and 
extend  more  deejjlv  into  the  sur- 
roun<ling  matcrnal  tissucs.  In  con- 
scquencc  of  thc  rapid  grovvtb  of  the 
cnibrvonic  vestcle,  that  part  of  the 
hy[K-Ttrophicd  uterine  mucosa  which 
overlics  the  cmbcdded  embryonic 
vesicie  snon  becomes  ele\-ated  and 
projects  into  the  uterine  cavity,  thus 
giving  rise  to  thc  stniciure  described 
as  the  decidua  rcflexa,  or,  preferablv. 
thc  dtcidua  capsuhris, 

The  Decidua  Vera.  — The 
changcs  which  aflfect  the  uterine  mu- 
cous  membrane,  the  decidua  vera, 
resiilt  in  grcat  ihickening.  so  thal  the  mucosa  often  measures  nearly  a  centimetre  ; 
this  thickcning.  however,  t*  most  marke<I  in  the  immediate  vicinitv  of  thc  embeddcd 
ovum.  ihroughout  thc  groatcf  part  of  thc  utenis  thc  decidua  attaining  a  much  less 
ci.>nspicuous  hvpcrtrophv.  Towan1s  the  cer\*ix  the  mucosa  Is  least  affccted,  and  at 
the  inlcmal  oritice  of  the  cervical  canal  presents  its  nomial  appearance.  Examina- 
tion  of  the  drcitlua  shous  thal  the  normaj  constituents  of  the  uterine  mucosa  undergo 
hvpertrophv  «*hich  rcsulls  in  enlargemcnt  <>f  the  uterine  glands  (  Fig.  54).  as  »ell 
as  in  incrcasc  of  the  inter\ening  connective-tissue  strom.x  Thc  cnlargcmeni  of  the 
glands  is  not  uniform,  but  is  limited  to  the  middic  and  terminal  or  deeper  parts  of 
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ihe  tuhulur  depressinns  ;  the  inner  portiona  ui  the  glands,  directecl  towarcU  the  sur- 
(acc  oi  the  utcrus,  bccome  elonpated  and  lie  cmbedded  uithin  a  connparatively 
dense  matrix.  In  consequence  of  these  changcs,  the  decidua  in  the  vicinitv  of  the 
oviim,  wlierc  ihc  liypcrtrophy  is  most  inarkcd,  prcstnts  in  stction  ivvo  sirata.  an 
iniicr  compad  and  an  oulcr  spongy  ]ayer.  The  ciUated  cotumnar  ejjitheliuni  ihat 
nonnallv  clolhes  the  free  suriace  oi  the  utenis,  and  perhaps  also  the  utcrine  glands, 
graduallv  disappfars,  the  dej;eneration  beginning  before  the  end  of  the  lirst  munih. 
The  inlegritv  oi  the  cells  lining  the  uterine  glands  is  maintaincd  ior  a  longcr  period, 
but  the  glandular  cpiilieliiini  Iikewisc,  after  a  time,  siiffcrs,  losing  its  colnmnar 
chamcier  and  changing  to  sniall  cubical  or  flnttened  elements,  \vhich.  afier  ajipear- 
ing  ;is  shrunken  columns  during  the  foiirtli  and  fifth  mnnihs.  finallv  disappear 
during  the  latter  hali  uf  geslation.  An  important  exccption,  boutvor.  istobc  nolcd 
in  the  behaviur  of  the  epithelium  hning  the  dccper  portion.  or  the  fundns.  of  the 
glands  next  the  muscular  tissue  ;  the  epithelium  situatcd  in  this  posilion  docs  not 
parlicipate  in  the  atrophic  changes  above  described,  but  retains  more  or  less  per- 


,,FrccBWficc 


FnlarteilgliDi^ 


^x' 


v;^ 


k, 


v 


\^M 

-^  "^t;:^ 


Btood-veSHl- 


/"_ 


'^ 


:^ 


EnlflfKe«!  clao' 


t 


^  Bs^^- 


■V3-/:' ■' 


L~ltTinc  BUM-lc 


-^m:::Wt^m:'^ 


^r^Kf. 


)  of  »uroa»  rarmbrane  liiiinic  Itvdjr  al  tilcrus  <(lccidia  vera)  i  toiidli  mmilh  uf  pt^Enitey.    KAfttt  LrcfcU.) 

fectly  its  normal  condition  to  ihc  close  of  pregn3ncy.  After  the  espulaion  of  the 
decidual  portion  of  the  utcrine  mucous  membrane,  the  epithelium  remaining  in  the 
fundus  of  the  glands  becomes  the  centre  of  rcgeneration  for  the  new  Hning  of  the 
utcrus. 

The  connective-tissue  elements  of  the  matrix  surroundin^  the  glands.  especially 
in  the  compact  laver  in  the  vicinitv  o(  the  ovnm.  undcrgo  active  proliferation.  in 
consequence  of  which  Inrge  spherical  elements.  the  decidual  cfUs.  are  iimdiired.  The 
latter,  from  .030  to  .040  millimetrc  in  diamcter,  in  places  are  so  densclv*  packed 
that  they  assinue  tlie  appcarance  of  epithelium  ;  although  most  tvpical  and  nu- 
merous  in  the  compact  lavcr.  they  are,  nevertheless.  present  in  the  spongy  stratum, 
in  this  situalinn  being  more  elongated  and  lanceolate  in  form. 

The  decidua  vera  retains  this  general  charactcr  during  the  first  half  of  preg- 
nancv  ;  from  this  tirne  on.  howuvcr,  the  increasing  vnlume  of  the  uterine  Cf^>ntent5 
snbjerts  the  decidua  to  undue  pressure,  in  consequence  of  which  the  hvpertrophicd 
mucosa  undergoes  the  atrophic  changes  charactcr  rs  tic  of  ihe  so-called  second  stage. 
These  include  a  gradual  reduction  in  the  thickness  of  the  decidua  vera  from  nearly 
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one  ctntimetre  to  about  two  niillimetrcs,  the  disappcarance  of  the  ducts  and  open- 
ings  of  the  uterine  glands,  and  tlic  coriversioii  of  ihc  cuinjjact  layer  iiuo  a  dense 
honiogcncoua  stratum,  in  wliich  the  tighlly  conipressed  glands  lattr  entirely  disap- 
pcar.  The  spongv  Iaycr,  on  the  contrai y,  roiains  ihr  dilaled  glund-luinina,  which. 
howcvcr,  in  consetjiiencu  of  pressure.  are  converled  into  irregular  spaces  airanj^ed 
ttith  tlicir  longcst  dimcnsions  paraltel  to  tlie  uterine  surtace.     The  clefls  next  the 
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muscular  lissuc  are  cloihed  with  tt-ell-presen-ed  epithfliiiin  ;  the  iining  cells  of  those 
towards  the  compact  layer,  on  the  contran,',  early  atrophy  and  disappear. 

The  Dccidua  Placcntalia.— The  duciduapl.icentalis,  \^x dtcidua scrotina,  tieing 
destinud  to  contribute  the  maternal  ]>nrtion  <.)f  the  placenta,  undergoes  profound 
changes  which  particularly  aPfect  tlie  blood-vessels  of  the  nuicosa.  In  addition  to 
the  initial  general  hypertrophy  of  the  mucous  membrane,  \vhich  the  placental  decidua 
shared  in  comnion  wilh  othcr  parta  of  the  uterine  Iining,  peculiar  polvnucleated  clc- 

nienls,    the  giant  celfs,    make 
piG.  56.  their  appearancc  during  the  fifth 

month  ;  by  the  end  nf  prcg- 
nancv  they  are  found  in  largc 
ntinibers  within  the  basal  plate 
and  the  sepla  of  tlie  placenta, 
althongh  ihey  are  not  waniing 
uilhin  the  rcniains  of  the  spongj* 
laver.  The  giant  cells  are  par- 
ticularlv  nnmerous  in  the  im- 
mcdiace  vicinily  of  the  lai^e 
blood-vessels.  The  rclations 
bctwccn  the  ingrnuing  fcetal 
troplioblaslic  tissue  antJ  the  ma- 
ternal  structures  earlv  become 
so  intimatc  uJthin  the  placental 
arca  that  cs|iL-cial  moditicatinns 
are  instituted  destined  for  the  production  of  the  vascular  arrangemcnt  bv  which  the 
matemal  and  fctlal  bloodstreams  are  brought  into  close  relations. 

The  proliferating  trophoblastic  tissiie  invades  the  stroma  of  the  rnucous  mem- 
brane and  encroaches  upon  the  capillaries  iintil  the  lattcr  in  places  become  rupturcd, 
allouing  the  escapo  of  the  malernal  blood.  which  ihus  is  brought  into  dircct  contact 
uith  the  Irophoblast.  The  crosion  effected  by  the  blood,  on  the  one  hand.  and  the 
encrnachment  of  the  fcetal  mesoblast,  on  the  othcr,  gradnallv  rcdiiccs  ihe  tropho- 
blastic stratum.  which  is  brokcn  up  into  narrow  cpithcHal  trabecnlaj  scparating  the 
npi<lly  enlarging  vascular  lactins,  the  primary  representatives  ol  the  intervillous 
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matermal  blood-spar«.-«  nf  iho  |>I;iccnta.  The  :icu\e  ciutgrt)wth  of  thc:  mesoblastic 
ti&sue  of  the  chorion  inlo  llie  truphoblustic  envelope  resulis  in  ihe  proditction  of  the 
characieristic  villouii  condition  diittinguiahing  the  eitriy  human  i:mbryuiiic  vubiclc. 

VVhen  sectioned,  the  well-deveio[x;d  chononic  viUi  are  seen  to  be  composed  of 
txvo  portions,  (<2)  the  central  core  of  gelatinouA  connectivc  tissue,  containing  nu- 
merous  stellate  cclls  and  blood-vesscls,  rcpre* 
senting  tht  forial  mesoblast,  and  (^)  the  epi- 
thelial  covcring  dcrivcd  from  tlu*  tro[)hDblast. 
The  invcstmcnl  of  the  villi  conaists  of  t\vo 
layers, — an  innerstratuin,  ncxt  tfieconneclive- 
tiasuc  core,  composed  of  low',  di5linct]y  out- 
lined  polvheciral  cells,  ihc  chononic  rpilfiC' 
fiuiH,  and  an  outer  stratum.  the  synQiium, 
composed  of  an  apparently  continuous  proto- 
plasmic  laycr,  in  which  nuclei  are  visi  bi  e,  but 
delinite  celi  boundaries  are  vanting.  Irregu- 
larly  diKtributed  aggregations  of  niiclei,  or 
€Hi'Patches  (Fig.  56),  form  sljght  elevations 
on  ihe  surface  of  the  villi.  The  dcrivatioii 
of  the  outer  layer,  or  syncylium,  bas  been 
the  subjcct  of  much  tliscussion  ;  its  close  rela- 
tion  to  the  matcrn;d  bloodspaccs  suggested  a 
matemal  origin  to  some  investlgators,  while 
others  regard  it  as  a  foetal  production.  The 
observations  of  Petcrs  on  ihc  ver)'  early  human 
ovum.  alreadv  menlioned,  conclusively  5how 
the  correctness  of  the  latter  vie\v,  and  tliat 
the  svncvtium  is  formed  by  the  iransformation  of  the  trophoblast  next  the  vascular 
lacuniE  f  Fig.  58 )  ;  the  svncvtium,  as  well  as  tlie  remaining  parts  of  the  villi  of  the 
chorion,  thcrcfore,  is  of  fcetal  origin.  The  epilhellum  covering  the  villi  of  tho-  pla- 
ccnlal  area  carly  evinces  a  londencv  towards  rcgrcssion,  and  by  the  fourlh  month 
exi»ts  onlv  as  isolated  patchea  ;  during  the  lator  stagcs.  and  [jarlicularly  on  the 
larger  villi,  the  layer  of  chononic  epithclium  disappears,  the  svncvtium  remaining 
as  ihc  šole  attenuated  covering  of  the  connective-lissue  core  of  the  villi.  In  certaln 
parts  of  its  extent,  especial]y  whcre  it  covers  ihe  chorion  and  tlie  dccidua  serotina. 
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as  well  as  upon  some  of  the  villi,  the  syncylium  undcrgota  degcacratton  and  is 
replaced  by  a  peculiar  ]ayer  of  hyaline  rcfracting  material  knn\vn  as  canalized 
Jibrin. 

The  Placenta. — The  placenta  constitutes,  from  the  third  month  of  intra- 
ulerine  lifc,  ihe  nutritive  and  respiratorv  organ  of  ihc  ffctus.  As  scen  at  birth,  it  is 
of  irregular  discoidal  form,  concavo-convex  in  section,  and  measures  from  fourteen 
to  eighteen  ccntimetres  in  diamctcr  and  from  ihree  to  four  ccntimctrcs  in  thickness. 
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Its  cnnvi.'.\  t-Nlcnial  <ir  ntcrinc  suriuce  is  rou^h.  ouing  to  ihe  scparadon  from  ihe 
deeper  part  of  the  luiing  of  the  uterus  which  has  taken  placc  at  the  tcrmination  ol 
Ialx)r.  Tiiis  surfucc,  morcover.  prcsents  a  number  ol  divi&ions.  the  cotvUdons,  de- 
fined  by  decp  rissurcs.  The  inner  or  foetal  siirface  is  smooih,  beinj;  covercd  by  the 
amnion,  and  slightly  concave,  The  weight  of  the  (uUy  developed  placenia  averagcs 
abuut  500  ^Tamincs. 

The  position  uf  tlie  placciita  is  determined.  c\idenlJy,  by  the  point  at  which  ihe 
ovum  forms  its  attachnient  with  the  maternal  tissufs  ;  in  the  niajorilv  of  cases  ihis 
location  is  at  the  fundus  of  the  uterus  in  the  vicinitv  "f  the  oviduct,  right  or  left, 
the  orifice  of  which  becomcs  occludcd  by  the  cxpansion  of  the  placental  structures. 
Less  frequently  the  placenta  occupies  the  more  depcndent  portions  of  the  uterine 
wall  and,  in  exceptional  cascs,  its  position  is  in  the  inimediate  vicinitv  of  the  internat 
mouth  of  the  uterus  ;  in  thesc  latter  cases  the  placenta  mav  partiallv.  or  even  cora- 
plctelv,  grow  over  the  lalter  opening,  thus  constituting  the  grave  condition  known  as 
placenta  pr«evia.     The  general  constitution  of  the  placenta  (Fig.  59),  as  consisting 
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of  the  foetal  and  the  maternal  portions,  has  alreadv  been  sketched  ;  it  noi,v  remains  to 
consider  briefly  the  arrangement  of  these  structures. 

1\i.c /(£i(U  portioH  f>{  the  placenta,  the  ccmtribution  of  the  chorion  frondosum, 
soon  becomes  a  mass  of  richiv  branching  villt,  the  more  robust  main  stalks  of  which 
are  attachcd  to  the  maternal  tissue,  \vhilL-  the  smaller  socondary  ramifications  are 
free,  completelv  surrounded  by  the  contents  of  the  maternal  blood-sinuses  in  which 
they  float.  In  ali  cascs  the  vijlous  proccsses  supfjort  the  terminal  lonps  of  the  fcctal 
blood-vessels.  the  hlood  being  conveved  to  and  frnm  liie  placenta,  along  the  umbil- 
ical  cord.  by  the  umbilical  arteries  and  vein.  Although  coming  into  close  relation, 
ihe  syncytium  and  the  meagre  connective  tissue  surrounding  the  fcetal  capillaries 
alone  inter\'ening,  the  biood-strcams  of  the  mother  and  of  the  child  never  actually 
minile  ;  the  dcTicate  septum,  howcver,  aIlows  the  free  interchangeof  gases  neces5ary 
for  the  respiratorj'  function  as  wcU  as  the  passage  of  nutritivc  substances  into  the 
foetal  circulation. 


THK    ri.ACENTA. 

The  maternai portiim  o(  (In-  pl;icem;i  is  contrlbntftl  l)v  llial  iKirlitm  of  rhe  ulerin«; 
mucous  membrane  knouti  as  thc  dccidua  serotina  ;  ila  espccial  peculiariti«  consist 
in  the  intcrvilloiis  blood-spaces,  uhich  mav  l>e  regardcd  as  derivations  from  the 
crodcd  matcrnai  blood-\cssels.  As  alruatlv  dcscribed,  the  trophoblast  and  malcrnal 
tissues  early  comt*  iiUu  closc  rclation.  and  thc  capillary  blood-vcssels  are  opcncd  by 
ihe  invasion  of  ihe  fuetal  tissut;,  whicli  latter,  in  lurn,  is  eruded  and  channelled  out 
by  ihe  maternal  bloot!  which  csaipes  iipoii  the  rupturi.'  of  tlie  blood  vessels  fif  the 
mticosa.  Thc  cxtcnsion  of  the  hlood-spaces  thus  originating  constitulcs  thc  elaborate 
svstem  of  vascular  lacunte,  or  httrrvUhus  spaces,  forming  so  conspicunus  a  part  of 
thc  fullv  devcioped  placenta. 

In  ils  carlicr  changt-s  the  decidiia  serotina  closely  resembles  the  decidiia  vera, 
pfcscniing  an  iimer  compact  and  an  ontcr  spongv  lavcr  ;  by  thc  niiddle  of  preg- 
nancy.  how'evcr.  ihe  previnusly  cnlargcd  glands  havc  entirely  disappfared  in  conse- 
quence  of  the  atrophv  induced  by  the  increasing  pressure  caused  by  the  augmeniing 
volumc  of  the  uterine  contents.     \Vhen  the  jilaceiUa  is  delached  from  the  utcrus  the 
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line  of  scparation  passes  through  the  jiinction  of  the  former  spongy  and  compact 
lavers  ;  according  lo  Wcbster,  however,  thc  scparation  occurs  in  the  compact  lavcr. 
The  condensed  decidual  tissue  closing  in  thc  vascular  lacuna,  on  thc  one  hand,  and 
covering  the  surface  of  scparation.  on  the  other,  constitiitcs  x\\e  Aasai  pfafe.  The 
latter  is  continued  deepiv  within  the  placenta  by  conncctivc-ti&siie  portions,  thc  scpia 
plaunt^E,  which  cxtcnd  bctu-een  the  groups  of  chorionic  villi,  forming  the  coly]edons 
visible  on  the  outer  surface  of  the  placenta  as  Jrregular  Jnbules  separated  by  deep 
fuiTOws.  These  scpta  do  not  reach  as  far  as  the  chorion  cxcept  at  the  margin  of  the 
placenta,  whcre  ihcv  form  a  thin  mcmbranous  sheet  bcneath  tlie  chonon,  the  subcho- 
Honic  occltiding  piate  of  Waldeyer.  f.arge.  round.  multinucleated  clcments,  the 
gianl  ceih,  measunng  from  .04  to  .08  millimetre  in  diameler.  are  present  within  the 
tissue  of  the  maternal  placenta,  especiallv  within  the  bnsal  plate  and  the  scpta.  At 
thc  margin  thc  placental  tissiie  bccomes  din-cilv  contintious  with  thc  faial  mcm- 
branes.  the  chorion  and  thc  decldua  being  closelv  united. 

The  numerous  branchesof  the  artcries  supplving  thc  utenis  picrce  the  muscular 
tunic  and  gain  the  basal  plate  ;  here  the  arterial  vessels  lose  their  muscular  coat  and 
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irunks  open  direcllv  into  the  intervillous  or  intraplacenlal  blood-spaccs  which  are 
limited  by  the  chorion  and  the  villi  on  the  one  side  and  by  the  sq5ta  and  basal  plate 
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on  ihe  niher.  M:ilern:il  capillarics  are  uanting  nithin  tlitr  placcnta,  since  they  have 
become  carly  repliced  by  ihe  interviUous  bcun^.  The  maternal  blood  is  carried 
away  from  thcse  spaccs  by  wide  vcnous  channeU  which  pass  directly  from  ihe  iactinx 
ihrough  the  placciilal  sepla  into  thc  basal  plate,  where  thcv  form  nct-works  from  which 
proceed  the  Iarj;er  venous  trunks.  At  ihe  edge  of  ihe  placenta  the  anasiomosinj;  cav- 
emous  spaces  form  an  annular  series  ol  intercommunicating^  venoiis  rhannels  known 
colleciiveIy  as  the  marginaJ sinus,  into  which  emptv  numerous  placental  veins,  on  the 
one  hand,  and  from  uhich,  on  the  other,  pass  tributaries  to  the  larger  veins  of  the 
uterus. 
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The  Umbilical  Cord. — The  umbilical  cord.  or  Junuulus  umdUkaiis,  which 
connccls  the  U)cly*if  tlie  foetus  wiih  the  placenta,  tht-rcbv  cc>nvcyniy  tlio  ftutal  blood 
to  and  from  the  respiratorv  and  nutritive  apparatus,  is  formed  in  consetiuence 
of  the  fusion  of  thrce  oritiinallv  distinct  siructures, — the  bellv-stalk,  the  vitelline 
Stnik,  and  the  amnion.  The  first  of  these,  in  additlon  to  forming  the  early  attach- 
meni  of  the  fa-tiis  to  the  chorion,  sup|x:)rts  the  nidinicnlarv  ^ilhintoic  canal  and  the 
allantoic.  laler  umbilical,  blood-vesscls.  The  vitelline  stalk  cncloscs  the  diminish- 
ing  vitelline  diict  and  the  remains  of  tht-  vitelline  blood-vessels.  while  surrounding 
these  slalks  the  amnioiic  sheath  gradually  bccomcs  more  closelv  applicd.     Thesc 
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thrcc  constiuicnts  ttf  iht-  ccird  lic  ernbcdded  \vithiii  the  tlclicnlc  strnina  forni<xl  Liy 
tlic  gclaiinous  coiiiicclive  lissue,  \\\^jrUy  oj  \Vhation,  surrouiidcd  externally  by  the 
comnion  amniotic  inveslment. 

The  details  of  the  cord  must  necessanlv  van,*  uith  the  period  of  gestadon, 
since  the  compoiicnt  structures  undcrgo  inarked  changcs.  On  section  of  the  funte- 
ulus  at  the  etid  of  piejiiwncy,  the  follovviii)^  fc-aturcs  mav  iisuallv  be  distingul^jhcd  : 

( 1 )  The  amniotic  shcatk,  uhich  i&  closely  uniced  wiih  ihc  uriUfrlying  conncciive 
lissue,  excepi  fur  a  short  dislaace  beyoiid  llie  un;bilical  opening,  at  which  puint  tlie 
amnion  mav  be  scparatcd  as  a  dislinct  lavcr. 

(2)  The  yV//)'  of  \Vharton  forms  the  comnion  ground-substance  in  ivhich  the 
remaining  constituetits  of  the  cord  lie  cnibedded.  This  tissuc  corresponds  10  the 
niucfjid  type.  and  conlains  a  generous  distributton  of  stcllale  comiectivc-tiasue  cells 
which  form  a  reticuluni  by  their  an;istoinosing  proct-sses. 

(3)  The  umbiliial  blaod-vvssels — two  arteries  and  one  vein — ^are  the  most  con- 
spicuous  componenls  of  the  cord,  since  their  size  increases  \vith  the  demancLs  niade  by 
the  growing  fortus.  The  markedlv  tortuous  umbilical  arteries  usua)ly  entvvine  the  single 
umbilical  vein  and  slightlv  increase  in  lumen  in  their  progress  to\vards  the  placenta. 
in  the  imniediale  vicinitv  of  which  an  anastonujsis  very  constantlv  is  to  be  fr>iind. 
Seldom  in  man.  biit  always  in  certain  mammais,  as  the  moitse,  the  umbilical  arten*  is 
single.     Acconling  to  MLs,  eveti  the  youngest  human  cords  possess  onlv  a  single 

umbilical  vein,  except  in  the  immediate  vi- 
cinity  of  the  jilacenta  ;  agaln,  on  eritering 
the  body  of  the  fuetus  the*  single  vessel  is 
represented  by  two  umbilical  veins  whirh, 
for  a  time,  cnurse  uithin  the  abdominaJ 
tt-all.  The  right  vein,  howe\'cr,  so<">n  un- 
/  t  ^  ^  dergoes  atrophv,  while  the  left  takcs  part 

f-^       \  in  die  formation  of  the  hepatic  circulation. 

/  -—>        -T^         mFL     i  Valves  have  been  described  witliin  the  um- 

bilical vein.      The   latter  shares  with   ihe 
'  ^Ombiiic«!     niilmonan*  vein  the  dUtinciion  of  conveving 
»sKKVf       h],H^[)  \vhich  has  been  oxygenated  by  respi- 
ralor>'  hinrtinn. 

(4)  The  (tllanioic  dud,  as  a  dislinct 

cana).   is  usuallv  obUterated   by  the  third 

month   of    ftetal    life  ;   at    birth.    hovvever, 

alrophic   remains,   cfmsisting  of  a   narrtiw 

coltimn  of  epithclial  cells  situated  between  the  umbilical  blood-vessels,  are  seen  in 

sections  of  llie  cord  taken  from  the  vicinity  of  the  navel. 

The  stalk  of  the  vitelline  sac.  or  umbilical  vesicle,  enclosing  the  vittlline  duct 
and  siipporting  the  vitelline,  or  omphalomeaenteric,  blood-vessels.  is  stili  present 
during  the  second  month  ;  at  this  period  it  lics  wilhin  the  cMension  of  the  coelom, 
which  is  rontinued  into  the  voimg  cord.  With  the  larlv  disapjiearance  of  this  space 
the  vitelline  stalk  and  the  associated  strurinres  disappear,  and  hy  the  end  of  gesta- 
tion  usually  ali  traccs  of  ihcsc  structures  have  \aiiished  from  the  cord.  The  most 
conspicuoiis  details  of  the  umbilical  cord  at  birth,  therefore.  are  the  three  imibilical 
vessels.  embeddcd  vvithin  the  gelatinous  connective  tissue  and  invested  by  ihc  shcath 
of  amnion. 

The  human  umbilical  cord  is  conspicuous  on  account  of  its  exceptional  Icngth, 
which  averages  from  tiftv  to  sixty  contimetres,  \vhile  measiiring  onlv  about  lwelve 
millimetres  in  ihlckness.  The  extreniesof  lenglh  iticludc  a  wide  ranRe,  \ar>'ing  from 
twelvc  to  160  centimetres  ( four  and  three-quarlirrs  to  5ixty  three  inches ). 

The  cord  almost  constantlv  exhibits  a  torsion,  the  splrals  passing  from  left  to 
right  when  traced  touards  the  placenta.  In  additi'^^  to  the  general  tuisling  of  the 
cord.  which  t>egins  towards  the  close  of  the  second  month,  the  umbilical  arteries 
display  even  more  marked  spiral  windings,  usvially  enclnsing  the  some\vhat  less 
tttisted  umbilical  vein.  The  cause  of  this  conspicuous  torsion  is  prol^ahlv  to  be 
aought  in  the  spiral  growlh  of  the  umbilical  blooti- vessels.  the  twisting  of  the  cord, 
as  weU  as  the  revolutions  of  the  fcetus.  being  aecondnrv. 
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\VhiIe  thc  attachment  of  ihe  cord  u>iia!ly  i^  situated  iK-ai  tlir  niiddle  of  ilie 
placfiita,  ii  is  seldoiii  exactly  cvtUral  ;  tlie  insertion  is  subjcct  to  greai  variation, 
however.  the  eccentricity  somotiuK-s  being  so  grcat  that  ihc  cord  is  fixed  to  ihe 
periphen-ol  the  placenta.  such  disposition  constituting  inser/io  marglnaJh.  Aniong 
the  more  e.vceptional  variations  in  ihc  arrangcment  of  thc  cord  are  the  clcit  and  the 
estraplacental  attachment  knoun  rcspectively  as  insertio /unata  m\(\  inseriio  te/a- 
mmiosa.  In  thc  former  condition.  where  thc  cord  divides  bcfore  rcachiiig  the  pla- 
centa, each  linib  con\'eys  one  of  the  umbilical  artcrics  and  a  branch  of  the  umbilical 
vein.  \V*hcn  the  insertion  of  the 
cord  is  into  ihe  chorion  entiri-ly 
outside  the  placental  area,  in  ex- 

ceptional   cases   bcing   as  far   re-       Arterv  ^"^  *'V  ^'**^ 

moved  as  ihe  opposite  pole  of  the 
mcmbranous  capsiile,  the  iimblliral 
vcsscls  course  within  thc  non-\i!- 
lous  porlions  of  the  chorion  unlil 
they  reach  the  foetal  p]acenla.  In 
addilion  to  llij;  true  knots,  uhich 
often  occur  and  are  due  tu  the 
escursions  of  the  fcittus.  the  um- 
bilical cord  somelimes  prcsents 
nodular  thickenings  and  irregular 
constrictions,  as  wcll  as  projections 
formcd  by  loops  and  varicosities  of 
the  blood-vessels. 

The  Aftcr-Birth.— The  ex- 
pulsion  uf  the  child  ihrough  the 
rupture  in  thc  cnveloping  mem- 
branes.  which  is  produccd  by  thc 
powerful  contractions  of  the  ulerine 

tnuscle  at  the  close  of  pregnancy,  is  fol]owe<!,  after  a  short  interval,  by  thc  separa- 
lion  and  e^pulsion  of  the  '*afterbirth  ;"  under  ihis  term  are  inchided  the  placenta 
and  ihe  enveloping  nieinbranes.  The  latter,  as  will  be  understood  (rom  the  fore- 
going  consideratiun  of  the  encapsulation  of  the  fcetus,  consist  of  tJiree  chief  conslit- 
uents. — the  remains  of  the  decidna  vera.  the  chorion,  and  the  amnion  ;  the  retlexa 
undcrgoes  complete  absorption.  Since  the  decidua  rcprescnts  the  shed  portion  of 
the  moditied  uterine  mucosa.  thc  outcr  surface  of  thc  aftcr-blrth  appears  rough  and 
siudded  wiih  shreds  of  uterine  tissue  ;  the  inner  surface  oE  the  decidua  is  so  closely 

fiised  wiili  tlit  adjacenl  cho- 
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rion  by  nieans  of  delicate 
conncctive  tissue  thal  only 
a  liniiied  and  uncertaJn 
scparntion  is  possible.  The 
amnion,  on  the  other  haml. 
although  attached  to  the 
chorion  hy  bands  of  cnnnec- 
tive  tissue,  mav  be  peeled 
off  the  chorion  \vith  relative 
čase,  since  the  union  be- 
tween  the  two  niembranes  is  ne\er  firm.  Thc  inncr  ecloblastic  surface  of  the 
amnion  in  contact  with  the  foetus  is  smooth  and  balhed  in  tlie  Htjuor  amnii.  The 
cxicrnal  and  unshed  portion  of  the  moditied  uterine  mucosa  coniains  the  incon- 
spicuous  remains  of  the  cpithelium  lining  the  fundus  of  thc  glands  :  thcse  elcments 
are  of  the  utmost  importance  for  the  regeneratiun  of  tlie  glandular  and  epithelial 
tissues  of  ihe  new  uterine  mucous  membrane,  since  the  reparaiion  o(  ihese  siruc- 
tures,  which  is  efiected  witliin  a  few  \vceks  after  tabor,  bcgins  in  the  proliferation  of 
tl)e  deeper  glandular  cpithelium,  which  remains  throughout  pregnancy  as  the  latent 
source  of  5ubsequent  repair. 
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DEVELOPMENT   OF  THE  GENERAL   HODY-KORM. 

In  considerinjf  the  evolution  o[  tlie  external  form  of  the  human  product  of  con- 
ccption,  it  is  convenient  to  recognize  the  three  developmental  epochs  suggcsted  by 
His, — the  slage  of  the  ovnni,  the  sta^c  of  the  cmhrvo,  and  the  stage  of  the  fu*tiis. 

The  Stage  of  the  Blastodermic  Vcsicle. — Tliis  stagc.  or  the  stagf  o/  the 
(n'um,  enihraces  the  tirst  t\v(>  ueeks  of  intra-uterine  hfe,  during  whtch  the  initial  phases 
of  development,  including  fertilization,  segmentation,  and  the  formation  of  the  blasto- 
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dermic  vesicle,  are  connpleted,  and  the  ftindamental  processes  resulting  in  the  dtffer- 
entiation  of  the  mcduUary  tube,  the  notochord,  the  somites,  and  the  mesoblastic  plates 
are  begun.  The  early  dctails  of  manv  of  these  processes  have  nevcr  been  observed 
in  man,  but  there  is  litllc  reason  to  doubi  ihat  in  its  essential  features  the  early  human 
embryo  c!oseIy  follo\vs  the  changcs  dircctly  observed  in  olher  mammals. 

The  Stage  of  the  Embryo.  — The  stage  of  the  embrvo.  from  the  second  to 

the   filth    vveek.    is   distin- 
^^^-  ^7.  guished  by  the  formation  of 

organs  esscntiallv  embrv- 
oiiic  and  transient  in  char- 
acter,  as  the  somites,  the 
notochord.  tlie  \Volffian 
body ,  and  the  visceral 
arches. 

The  earliest  phase  in 
ihe  difierentiation  of  the 
vertebrate  body-farm  con- 
sists  in  the  establishment  of 
a  dorsal  tube  by  the  apjK)- 
silion  and  fusion  of  the  ectoblastic  mcdullary  folds.  and  a  ventral  tube  by  the  approxi- 
maiion  and  fin^l  uiiion  of  the  folds  direcllv  derived  fmm  the  somatoplenra.  The 
dorsal,  or  animai,  tube  rcpresenls  the  carlv  ncural  canal.  and  Ltecomes  the  great 
cerebro-spinal  nervous  axis  ;  the  ventral,  or  vej^flatht .  tube,  formed  by  the  ventral 
extension  and  approximation  of  the  somatopicura.  constitiites  the  body-eavity,  and 
encloses  the  primarv  gnt  and  the  associated  thoracic  and  ahdominal  viscera,  and  the 
vascular  system.     The  primitive  gut-tuf>e  originates  by  the  delimitation  of  a  part  of 
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which  conslriction  ihe  ccphalic  and  tlie  catidol  poles  of  the  body  become  defined  and 
partiallv  separated  froin  the  einbryonal  area  ;  iho  middle  sejjjment,  however,  em- 
bracing  the  widely  of>en  j^'ui-tract,  for  a  linie  rt-mains  rlosely  blended  with  the  vitel- 
line  sac,  of  uhich,  at  tirst,  tht  embryo  appears  as  an  appendage  (Fig.  68.  i  and  a)* 
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Utcreasing  umbilical  vesicle  soon 
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The  more  completc  diffcrentialion  of 
thv  b<xly-walls  clunge  ihis  rclalion. 
becoining  sw:ondary  to  the  t-iiibrvo. 

At  the  dose  of  tlic  sca^t  uf  the  veside — abuul  the  fifteenth  <lay — ihe  human 
embrvo  possesses  a  general  cvlindrical  body-form.  the  dilatcd  cephalic  pole  betng 
frec.  while  ihe  belly-stalk  attache:^  the  caudal  segment  to  the  ehorion  :  the  aninioiic 
sac  invests  the  dorsal  aspect,  ihe  large  umbilical  vesicle  oc:cupying  the  greater  part 

of  ihc  veniral  surface.  Human 
embryos  of  ilie  fourtcenth  and 
fifteenth  davs  [  Fij;.  68.  3  and  4 ) 
are  distingiiished  by  a  conspicu- 
ons  flexure  oppositc  tlie  attach- 
ment  of  the  umbilical  vesiclu,  the 
convcxity  being  directed  ven- 
trally,  the  deep  rorresponding 
concavitv  producing  a  markcd 
change  of  profile  in  ilie  dorsal 
oulline.  Durlng  these  chan,ij:es 
the  expansion  of  the  cerebral 
scjrmenis  oiitline?i  the  three  pri- 
niarv  divisions  of  the  ccphalic 
portion  of  the  neuml  lube.  the 
anierior,  the  midd/e.  and  the 
posUrior  drain-vcsidcs. 
A  litilc  later  a  series  of  conspicuous  bars,  the  visreni/  archcs.  appears  as  ob- 
liquely  directed  parallcl  ridges  on  either  side  of  the  head,  immediately  above  the 
proniinent  heart-tube.  vhich  is  now  underg<iing  markcd  torsion.  By  the  ninetecnth 
day  the  dor^sal  concavity,  \vhich  is  peculiar  to  the  human  cmbn,'n,  has  entircly  disap- 
peared,  the  profile  of  this  part  of  ihe  embrvo  presenting  a  gentle  convexity  ;  the 
cephalic  axis,  however,  exhibits  a  marked  bend.  the  ccphalic  jfe.vnrt,  in  the  vicinity 
of  the  middie  crrchral  vesi- 
cle, in  con3equence  of  which 
the  axis  of  the  anterior  cere- 
bral segment  lies  almost  at 
right  angles  to  that  of  the 
midtile  vesicle.  The  com- 
pleiion  of  the  third  week 
finds  the  characteriatic  dc- 
tails  of  the  ceplialic  cnd  of 
the  eiiibryo,  the  cerebral, 
tlie  optic.  and  the  otic  vesi- 
cles.  and  the  viscera!  arčh(.-s 
and  intervcning  furroHS  \vell 
advanced.  with  correspond- 
ing  definition  of  the  primilive 
heart  and  the  umbilical  stalk 
and  vesicle.  The  limb-buds 
usiiallv  appear  alKJut  this 
tirne,  those  o!  the  upper  ex- 
treniitv  sli.e^htlv  preceding 
Ihosc  of  the  Io\ver. 

The  period  betneen  the 
twenty  firat  and  the  twenty-third  days  wilnesses  remarkablc  changcs  in  the  general 
appearance  of  the  embrvo  :  in  addition  to  grcatcr  prominence  of  the  visceral  arches. 
the  cerebral  segmenls.  and  the  limb-buds.  the  embrvonic  .ixis,  which,  vvith  the 
exceptions  already  noled.  up  to  this  linie  is  ouly  slighllv  curved.  no\v  undergoes 
flexion  10  such  extent  that  by  the  twenly-third  dav  the  overlapping  cephniic  and 
caudal  ciids  of  the  cnibryo  are  in  close  apposition.  the  body-axis  describing  ruther 
more  than  a  complete  circle  (Fig.  6<j). 
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Froin  ibc  lw(,niy-thir(l  to  thc  twcnly-eighth  dav  ihc  exce:ssive  flexion  gracluallv 
lisappears,  owinj;  to  the  incrcascd  volume  oi  ihc  htart  and  thc  «rowth  of  the  hpad, 
»nd  by  ihe  end  of  the  fourth  week  the  embrvo  has  acquired  the  most  characteristic 
'developmcnt  oi  the  cmbrvonic  stnpe  fFig.  71  >.  The  reduction  in  the  curv.iture 
oi  thc  bf>dy-axis  and  thc  consequent  separntion  of  its  poles  and  the  raising  of  thc  hcad 
are  accompanied  by  thc  appcarance  af  fnur  ivell-marked  axial  flexions,  ihc  cephaHc, 
thc  cenkaL  thc  dorsaJ,  and  t]ie  sacral  ftc.vures  (Fig.  71  ).  Thc  first  of  ihcse.  the 
cephalic.  is  an  acccniuation  ol  the  prituarj'  tle.vure,  uhich  is  scen  :is  eariv  as  the 
cighiecnth  day,  and  is  indicated  by  the  projection  of  the  midbrain  ;  it  corresponds 
in  position  to  the  fiiture  sella  turcica.  Thc  second  and  ver>*  conspinious  benri,  the 
cervical  flcxure,  marks  the  caudal  limit  of  thc  ccphaHc  portion  of  thc  neural  axls. 
and  agrees  in  position  with  the  snbseqiient  uppcr  cervical  region.  Thc  dorsal  and 
sacral  t1cxurcs  are  less  wcll  dcfincd,  thc  former  bcing  situated  oppositc  thc  npper 
limb-bud,  whcrc  the  cer\'ical  and  dorsal  series  of  somites  join,  the  iatter.  ncar  the 
lowcr  limb-bud,  corrcsponding^  with  thc  jiinclion  oi  thc  lumbar  and  sarral  s^imitcs. 
Thc  ccphalic  segment  at  this  stagc  prcscnts  niimcrous  promincnt  details.  the 
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secondarv  cerebral  vesicies,  the  forcbrain,  thc  intcrbrain.  the  midbrain,  thc  Iiind- 
hrain,  and  thc  after-brain.  thc  visceral  archcs  and  furrous,  the  optic  and  otic  vcsiclcs, 
the  o]factor>'  pits.  and  thc  primitive  oral  cavity  ali  bcing  conspinious.  The  heart  ap- 
pears  as  a  Jarjjc  protrusion,  occLipying  the  upper  hali  of  thc  ventral  t)C>dy-\vall,  on 
fthich  the  primarv anrinilar  and  vcntriciilar  divisions  are  distingiiishablc.  Thc somiio 
form  a  conspicuous  Ii»ngitudina!  scrics  nf  paraKlal  quadratc  arcas.  about  ihirlvsevcn 
in  number  ;  thev  cnrrcspnnd  to  ihc  intcpicrlcbral  miisclcs.  and  may  be  groupcd  lo 
accord  with  thc  priman,*  spinal  ncrvcs.  bcing,  ihcrcforc.  distiiigulshcd  as  cight  cer- 
vical, lwelve  dorsal,  five  lumbar,  five  sacral,  and  five  or  more  cciccygeal  somites. 

THE  VISCERAL   ARCHES   AND    FURROWS. 

Since  the  visceral  archcs  are  bt-st  dcvclope*1  in  the  human  cmbryo  diiring  thc 
tast  half  of  the  ihird  wcck,  a  bricf  consideration  of  these  stnictures  in  this  placc  is 
appropriate.  Thc  visceral  archcs  in  mammalian  embrvos  constitute  a  series  of  fivc 
parallel  l>ar5  scparatcd  by  intcrvenlng  furrows.  ob1iqnely  placed  on  thc  vcntro-lateral 
aspcct  of  the  cephaltc  segment,  occupving  the  rcginn  uhich  laler  becomcs  thc 
ncck.     Thev  reprcscnt,  in  rudinicntary  developmcnt,  ihe  iniportant  branchial  or  gill- 
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apparatiis  of  ivater-breathin^  vertebrates,  in  which  the  respiratorjr  function  is  per- 
formcd  by  nicans  of  the  rich  vascular  fnngcs  lining  thc  clefts  throiigh  which 
ihc  walur  jjasscs.  ihus  pi.nniiiiny  tlit:  c-,\changc  belwrcn  ilic  oxyscn  of  ihc  waler 
and  tlie  carbon  ciioxide  of  tlic  blood.  Kach  arch  is  supplied  by  a  blood-vessel,  or 
aortic  6ow,  which  pasaes  from  ihe  main  ventral  stein,  ihc  truncus  arteriosus,  llirou^b 
the  tiubstance  uf  the  vjsceral  arch  backvvard  to  unite  uitli  the  »imihir  bows  to  (onn 
ihe  dorsai  aorta.  In  aquatic  vertebrates  the  aortic  bows  siippiy  an  elaborate  system 
of  secondary  branchial  twig5f  which  form  rich  capillarv  plexuses  within  the  gills  ;  in 
air-brcalhing  vertebrates.  howevcr,  in  which  thesc  stnictures  are  onlv  rudimeii- 
lary,  tlie  main  stems,  the  aonic  bowa,  are  alone  reprcscnicd.  \Vith  the  lossof  func- 
tion which  follows  thc  acquisilion  of  aerial  respiraliun  in  the  liigher  vertebrates,  the 
number  of  visceral  arches  is  reduced  from  six.  or  even  seven,  as  seen  in  tishes,  to 
fivc,  the  fifth  arch  in  man,  liowever,  being  so  blended  wilh  the  surrounding  stnic- 
tures thal  it  is  not  visiblo  cxtcrnany  as  a  distinct  bar.  In  thcir  condition  of  great- 
cst  pcrfection,  as  in  fishes,  cach  visceral  arch  contributes  an  os&eous  bar,  which 
forms  part  of  thc  branchial  skeleton  ;  these  bony  bars  are  represenied  in  man  and 
manimuls  by  cartilaginous  rods,  \vhich  tcmporarily  occupy  llie  upper  archea,  for  the 
most  part  entirely  disappcaring.  \VlK'n  viewed  in  frontal  section  (Fig.  73),  the 
mammalian  visceral  arches  are  scen  as  mcsodermic  cyHndcrs  iniperfectly  separated 
by  exicrnal  and  intcrnal  grooves,  the  visceral  fiirroies  and  the  pharvngca!  pouckcs 
rcspoctivcly  ;  this  arrangcment  tmphasizcs  another  modification  foUowing  loss  nf 
function, — iiamelv,  the  conversion  uf  the  true  \'iscera]  clefis  of  the  lower  forms  into 

furrotts, — since  in  man  and  mammals  the 
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(issures  are  closed  by  ihe  ocduding  mem- 
brane formcd  by  the  apposition  of  the 
cctoblast  and  the  entoblast  at  the  bottom 
of  the  outer  and  Imier  furrows. 

Thc  First  or  Mandibular  Arch 
eariv  beconics  difleruntiated  intu  a  sliort 
upper  or  maxiilary  proct-ss  and  a  lonjjer 
lovver  or  mandihular  process.  The  maxil- 
lary  pruccss,  in  coajunclion  with  its  feUow 
of  the  opposile  side  and  the  /ranto-nasal 
procčss,  which  descends  as  a  median  pro- 
jection  from  the  head  (Fig.  75^,  conirih- 
utM  thc  tissite  from  wliich  the  supenor 
and  lateral  boundaries  of  the  oral  cavilv  and  the  nasal  region  are  derived.  The 
mandibnlar  process  joins  with  ita  mate  in  the  midline  and  givcs  rise  to  the  lo\ver 
jaw  and  other  tissues  forming  ilic  infcrinr  honndary  of  the  primarv  oral  cavitv.  The 
lattcr  in  its  original  condition  appears  iis  a  \videly  open  spacc  leading  into  the  primi- 
tive  pharyngeal  cavilv  :  1-Uer  ine  septum  is  formed  which  divides  the  oral  from  the 
nasal  cavity.  The  mandibular  process  coniaina  a  cartilaginoiis  rod.  which  for  a 
tirne  reprcsents  the  carrespontling  lx>ny  arch  of  thc  visceral  skeleton  of  lnwer  tvpes. 
The  ventral  and  largcr  part  of  this  rod,  knoM-n  as  Aft-rkrf  s  carli/agč.  entirely  disap- 
pears,  the  Iowor  ja\v  h>eing  dcvelopefl  indepondentU'  arotmd  this  bar  of  cartilage  ; 
thc  upper  cnd  of  the  cartilaginous  bar,  however,  persists  and  fomis  lwo  of  the  ear- 
osšicles,  the  mallens  and  the  incns. 

The  Second  or  Hyoid  Arch  also  contains  a  cartilaginous  bar,  from  the  ven- 
tral segment  of  which  (known  as  the  fariUage  of  Reicheri)  is  derived  thc  smaller 
comu  of  the  hvoid  bone  :  thc  dorsai  end  of  tlic  bar,  ubich  is  fused  with  the  tem- 
poral  bone,  gives  rise  10  thc  styloid  proceys,  the  iniervening  ]>orlion  of  the  cartilage 
per^ting  as  the  stylo-hyoid  liganicnt.  The  cartilage  of  thc  second  arch  is  also  con- 
cemed  in  the  formation  of  thc  stapes.  Thc  origin  of  this  ear-ossicle  is  double.  since 
Aecnira  of  the  stapes  are  dcrivcd  from  the  cartilage  of  thc  hvoid  arch,  while  the 
teriscontributed  by  the  general  cartilaginous  capsule  of  thc  labvrinth.  The  char- 
— itia'^-  Jonn  of  the  stapes  is  secondarv  and  due  to  the  perforation  of  thc  triangii- 
fes  ftee,  tlK  eariv  reprcscntative  nf  this  bone.  which  thus  acquires  its  charactcrisiic 
in  conscquence  of  thc  pcnetration  of  a  minute  blood-vessel,  the/Sr^/i^ 
mi  aHery,  a  branch  of  the  intemal  caroiid,  vvhich  later  disappears. 


THE    VISCERAL   ARCHES. 

The  Third  or  First  Branchial  Arch  coniains  u  iuflimL'ntary  cartilaginous 

[■bar  from  which  the  l)ody  and  tiic  tjrcatcr  cornu  oi  thc  hyoid  bone  are  dt-rivcd.     The 

[fourth  and  iifth  arches.  or  second  and  third  branchial,  in  man  are  dovoid  of 

rsktlctal  b;\r5  and  rapid!y  beconic  blcndcd  with  thu  surrounding  parts,  s(X)n  losing 

their  idcntity  as  di^tinct  arches. 

The  External  Visceral  Furrow8  (Fig.  73),  the  represeii  Uiti  ves  of  the  true 
dcfls  ol  the  lower  ivpes.  a]>[)ear  »iih  decreasiiig  distJnctncss  Irom  the  lirst  louurds  llie 
fourth  ;  the  third  and  fourth  early  suffer  moditication,  so  that  by  the  twenly-cijjhth 
<Jay  the  first  and  second  furrows  alont-  are-  clearlv  delined. 

The  First  Visceral  Furrow,  \\\q  hyomandibuiar  clcfl,  undergces  oblitcration 

[exccpt  at  its  dorsal  part,  wliicli  bccunies  converte<l  inlo  ihe  cstcrnal  auditorj"  rncatus, 

the  surrounding  tissue  Kivin>;  rise  to  the  walls  of  the  canal  and  the  external  ear.    The 

'  reinaining  clelLs  gradually  <lisappear,  I>ecoming  closed  and  coverei!  in  by  the  over- 

banging  corrcsponding  arches  ;    this,  rclation   is  particularly  marked  towards  the 

Fig.  73- 
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caudal  end  of  the  series.  where  the  sinkin^  in  of  the  arches  and  the  included  furrow-s 
produces  a  dcprcssion  nr  Fossa — the  sinus  pracervicalis  of  His— in  ihe  lowt r  and  latera] 
part  of  the  fiitiire  nrrk  repn""-  This  rccess  snhsequently  cntircly  disappears  on 
coalescence  of  tlie  bordcring-  parts  ;  somolimes.  hnwevcr,  such  union  is  defective. 
the  impcrfeci  closure  resultini?  in  a  permanenl  lissure  sitiialed  at  the  sidcof  the  neck, 
known  as  cen'ical  fistula,  bv  mcans  of  which  coninninication  is  often  estaUished 
hetwecn  thc  pharvnx  and  the  exlcrior  of  the  body.  Such  commiinicatinn  miist. 
however.  bc  rcffardod  as  secondar\*,  as  oriKina]iy  the  external  furrows  wcru  bLjja- 
rated  from  the  primitive  phan-nijeal  cavity  by  thc  delicate  epithclial  septum  already 
mentioned  as  thc  oocludinj:  platc.  Where  entrance  into  the  phar>'nx  throiigh  the 
fistula  is  possible.  it  is  probablc  that  the  septum  has  becn  dcstroyed  as  thc  result 
of  aI>sorption  or  of  mechanic-ai  disturbancc  follouinR  th«>  usc  of  the  prolic. 

The  Inner  Visceral  Furrows.  or  pharvncra/  pouchcs.  ropeat  the  general 
arrangemcnl  -of  the  external  furrows.  Tho  first  pharyngeal  pouch  becomcs 
narrowed  and  elongated,  and  eventually  fornis  the  Kustachian  tube ;  a  8econdar>- 
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dorsal  ex|iansion  gives  rise  lo  the  nnddtc  car.  whtlc  the  occliiding  platc  S4?parating 
the  outcr  and  inner  furrows  suppiies  ihc  tir^suc  from  which  the  tympanic  membrane  is 
formed.  Tht  Becond  furrow  partiallv  disappeanj  wilhoiil  gi\'iiiK  orij^in  lo  perma- 
nent  stnicturcs  ;  its  uppt-r  part,  however,  is  probablv  represented  by  the  fossa  of 
RoscnmuUor,  which  lics,  on  cach  side,  as  a  lateral  recess  in  thi*  [)h;irynx.  Tbe  third 
and  fourth  pouches  give  rise  to  vcntral  ciUoblastic  outgn>wihs  from  which  the 
epithelial  porlions  of  ihe  thvnius  and  of  ihe  tlnroid  body  are  developt-d  rešpectively. 
The  last-named  organ  has  an  additional  unpaired  origin  from  the  enloblasl  forming 
the  ventral  wall  of  ihe  pharynx  in  the  vicinity  of  the  second  visceral  arch. 

The  Devclopmcnt  of  the  Face 
Fig- 74-  and  the   Oral   Cavity.  —  The  carlicst 

sugjjestion  nf  the  primitivc  oral  cavitv  is 
thf  dcprL-ssitm,  or  stomod^eum ,  \vhtcli  ap- 
Lai:a]na*aiproceii«  pears  about  ihe  thirlecnlh  day  on  the 
ventral  surface  of  ihe  ccphalic  end  of  the 
embryo  immcdialcly  bcncath  the  ex- 
pandfd  anlerior  cerebral  vcsicle.  The 
oral  pit  at  first  is  separated  from  the  ad- 
jacent  expandcd  upper  ciid  of  the  head- 
gul  by  the  delicate  septum,  the  pharyn- 
g€al  membrane,  composed  of  the  opposed 
ectoblast  and  the  entoblast,  which  in  this 
locntion  are  in  coiitact  wiihout  the  inter- 
vention  of  mcsoblastic  tiiisue.  Wilh  the  rupture  of  the  pharvngeal  membrane,  the 
dccpened  oral  pit  opens  inio  the  ccphalic  extrcmity  of  tlie  head-gut,  now  known  as 
the  ptimilhr  pharynx. 

The  formation  of  the  lace  is  closclv  associatcd  with  the  grou-th  and  fu^ion  ol 
the  upper  visceral  arches  in  conjunotion  \viih  the  surrounding  parts  of  the  ventral 
siirface  of  the  hcad.  The  first  visceral  arch.  as  already  described,  presents  two 
divisionSf  the  mavithrv and  ihc  mandibular process.  The  laller  grnvvs  ventrally  and 
joiiis  in  the  mid-linu  its  fcUow  of  ihe  opposite  sJdc,  to  form,  with  the  aJd  of  llie 
second  visceraJ  arches,  ihc  tissues  from  which  the  lower  boundary  and  the  floor  of 
the  month  are  dcrived.     The  upper  and 

lateral  boundaries  f>f  the  primiti\'e  oral  Fic.  75. 

cavity  and  ihe  diffcrcntiation  of  the  nasal 
region  proceed  from  the  modification  and 
fusion  of  three  masses,  ihc  luo  lateral 
paired  maxillary  process4?s  of  the  first 
visceral  arches  and  the  mcsial  unjiaired 
fronto-tMsai proa'ss,  w]iich  descends  as  a 
conspicuous  projeclion  from  the  vt-ntral 
surface  nf  the  anlerior  part  of  the  head. 
The  tnaxinary  processes  %To^-  towards 
the  mid-line  and.  in  conjunction  with  the 
desccnding  fronio-nasal  projcciion.  form 
ihe  lateral  and  sujK-rior  L>f>undary  of  the 
primitive  oral  caviiv  (Kig.  74).  Very 
soon  the  de\elopment  of  the  future 
nares  is  suggested  by  the  appearance  of 
slight  deprcssions,  the  olfactorv pils.  one  on  each  side  of  the  fronto-nasal  process  ; 
theso  areas  constitute  part  of  the  \vall  of  tho  forebrain,  a  relation  which  toreshadows 
the  hitiire  close  association  bctween  the  olfactorv  mucous  membrane  and  the  cortex 
of  the  olfactorv  1dI>c. 

Uiiring  the  (ifih  wcek  tl»e  thickened  margins  of  the  fronto-nasal  jjrocess  undergo 
diffcrentiation  Jnio  the  me^ial  nasal  prottsses.  while  coincideiuly  the  lateral  portions 
of  the  fronto-nasaj  projecdon  gro\v  down\\'ard  as  the  lateral  nasal  processes,  these 
newiy  developed  projections  constituting  the  inner  and  oiiter  bnundaries  of  the 
rapi(J1y  decpeninj:  nasal  pits.  The  line  of  contact  bctueen  the  laterai  nasal  process 
and  the  maxi1Iary  process  is  marked  by  a  superticial  fnrrow,  the  naso-opiic  groove. 
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thlch  leads  from  the  nasal  pit  tu  thc  anjjle  ol  the  eve  ;  this  furrow,  however,  merely 
dicate^  the  poaition  of  thc  na3o-lachrymaI  duct  which  dcvdops  independenlly  at  the 
Jtloni  of  the  primary  groove.      Reference  to  Figs.  74  and  75  cmphasizes  the  fael 

;hat  the  nasal  piis  aiKl  the  primitivc  oral  ca\'ity  are  for  a  tirne  in  widcly  open  coni- 

"lunication  :  towardi>  the  close  of  the  si\th  ueck,  however,  ihe  iiiaxillary  processcs 
i  the  tirst  arch  havc  approached  ihe  iiiid-Une  to  such  aii  exteiit  that  they  unile  wiih 

the  lateral  margins  of  the  froiuo-nasal  procesa  aa  uell  as  fuse  ulth  the  Jateral  nasal 

pruccii&ea  above.     Owing  to  this  unian  of  the  three  processcs,  the  nasal  pils  become 

separated  from  the  oral  caviiy, 

and  wilh  the  appearanco  and 

coinpletinn  of  the  palatal  sep- 

tum  the  isolalion  of  ilie  iias;il 

fossa-  from  the   niouth  is  ae- 

complished.     The  lateral  nasal 

processirs  coiitribute  the  nasal 

alie.  ttliile  from  the  conjoined 

mesial  nasal  process  are  devel- 

uped  the  nasal  septuni  and  the 

bridke  of  the  noše  in  adtliiion 

10  the  middle  portion  of  the 

upper  lip  and  the  intcrinasil- 

lary  segment  of  the  upper  jaw. 

the  siiperior  n)axUlary  part  uf 

ihe  latter  bcin^  a  derivaiive  of 

the  inaxillarv  process  of  the  first  arch.     Arrested  dfvelapment  and  imperfrct  iinion 

betueen  the  maxillar>"  processes  and  the  fronto-nasal  process  result  in  the  conpcnital 

delects  knoun  as  hareli)>  and  cleft  palaic,  the  deg^ree  of  the  nialformation  depending 

upon  the  extent  of  the  faultv  iinion. 

The  Stage  of  the  Fcetus. — The  fifth  wcek  marks  the  completion  of  the 

period  of  developmeiil   diiring  which  the  i>roduct  of  conception  has  accjuired  the 

tharacteristic  features  of  its  cnihrvonal  stage  ;  bej^^inninj;  with  the  aecond  mnnlh  and 

continuing  until  the  close  ol  gestatir)n,  the  succecding  sfa^č  of  ihe  /a'lus  is  distin- 
giiished  by  the  gradiial  assumptinn  of  the  cxtcrnal  fcaiures 
which  are  pcciiliar  to  the  yoim>;  human  form.  In  addition  to 
the  already  meniioncd  changes  affecling  the  visceral  arches 
and  frontal  pnKess  in  tho  devclopment  of  the  face.  the  fifth 
ucek  nitncsscs  the  diffcrcntiation  of  the  limbs  into  segments, 
the  (listal  tlivision  of  tho  upper  extremity  exhibiting  indica- 
tjnns  of  the  futurc  tinKers,  \vhich  thus  anticipatc  the  appear- 
anco of  ihe  toes.  The  Hver  is  alreadv  conspicuoiis  as  a 
marked  protuburance  occiipving  Ihe  ventral  aspoct  of  ihe 
trunk  immediately  beloiv  the  heart.  The  head  by  this  tinie 
has  acquircd  a  relativelv  large  size,  the  promincnt  ccphalic 
tlexure  which  marks  the  posicion  of  the  mitlbraiii  being  par- 
tiotilartv  conspicuous.  At  the  end  of  the  fifth  wcek,  or  the 
thirtv-fifth  (lav,  the  ftetus  mcasures  al>ont  foiirleen  inllliinetres 
in  its  luijjfest  dlmension. 

The  8ixth  wcek  Imds  the  ftftus  ehjngated  \vith  greater 
distinctncss  of  the  human  form,  the  lanje  size  of  the  head, 
on  tthich  ihe  cervical  rtexnre  is  vrry  cvidcnt.  belng  highlv 
characteristic  u-hen  compared  with  corrcsponding  stages  of  the 

lovier  mammals.     The  several  constitucnts  of  the  fare  becnnie  more  perfecth"  formed, 

includii^  the  completion  of  the  supcrior  boundarv  of  the  oral  ca^■ity  and  its  separation 

from  the  nasal  pita  by  the  sejiiuni  resulting  from  the  union  of  the  fronto-nasal  process 

«ith  the  maxil)ary  procesijes  ;  tlie  fusion  of  the  latter  \vith  the  lateral  frontal  processes 

now  defines  the  cxternal  f>oundary  of  the  nostrils  of  the  stili,  however,  broad  and 

flHittned  noše.  which  lies  iinrnediatelv  abo\'e  the  transverse  clefl-like  oral  opening. 

The  visceral  arches  are  no  loni^er  visible  as  individual  bars,  having  undergone  com- 
plete  fusion.     The  differentiation  of  the  digits  on  both  liands  and  feet  has  eo  far 
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progressed  that  fingc-rs  and  locs  are  distinctly  indicated.  aUhnujrh  the  finpers  only, 
are  imperfcctlv  separated.  The  6rst  suggestion  of  the  cxtemal  genitaU  appeann 
ab<itit  vhe  cnd  of  i\w  sixlh  week.  At  this  timt  the  fcetus  mcasurcs  alx)ut  nineteen' 
miHimclrc*. 

Duriiig  the  seventh  and  eighth  weeks  the  fcutal  forin  of  tlie  bodv  and  the 
Hmbs  altain  greatcr  porfcction,  the  large  hea^i  becomlng  raised  from  ihe  irunk  and  the 
toes,  as  well  aa  fingcrb,  being  nn\v  we!l  Inrmed.  although  the  rudiments  of  the  nails 
do  not  appear  until  some  tirne  during  the  third  month.  Al  the  close  of  the  second 
nionlli  tlie  extra-enibryonic  protrusion  of  ihe  intestine  through  the  iimbiliciis  into 
the  urnbiliral  rord  reaches  its  greatest  extent.  The  genito-iirinarv  svstem  is  repre- 
sented  by  the  fullv  developed  Wolffian  body,  the  vcsical  dilatation  of  the  allantoic 
duct,  die  separation  of  the  cloaca  into  rectiim  and  genilo-urinarv  pasaagp.  the  intlif- 

Fic.  78. 
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ferent  se.\ua1  gland,  and  the  undifferentJatcd  external  genJtala.  consistingof  the  geni- 
tal  eminence  and  the  associated  genital  (olds  and  gcnital  ridges.  The  external  car 
has  assumcd  its  characleristic  form,  and  llie  eyelids  appear  as  low  folds  encircling  the 
conspiciious  eye,  in  which  the  pigmcntation  of  the  ciharv  region  is  visible.  Although 
the  face  is  well  formed,  the  nosc  is  stili  flal,  tlie  lips  but  slighdy  prominent.  and  the 
paiate  not  completclv  closed.  The  rapid  growth  of  the  braln  rcsults  in  tlie  dispro- 
portionatc  size  of  the  head,  which  at  this  stage  almost  ecjuajs  the  Irunk  in  bulk,  It 
IS  to  be  notcd  that  by  the  close  of  the  second  monlh  the  pernianent  organs  are  30 
far  advanced  that  the  sub8equent  growth  of  the  foetus  is  ef!ecled  by  the  further  de- 
velopinenl  of  parts  alrcadv  formed  and  not  by  the  accession  of  nc\v  oi^ans.  The 
bcginning  of  the  second  moiuh  marks  the  period  o\  f^reatrst  relative  growlh :  at 
the  end  of  this  month  the  fa-tus  measiires  about  thirly  millimetres  in  its  longest 
dimension. 


STAGE  OF  THE  FCETUS. 


The  third  month  is  characterized  by  greater  perfection  of  the  external  form, 
ihc*  rounded  head  is  raised  from  the  trunk  so  that  a  tlistinct  neck  appears,  whilc  tht* 
thorax  and  ulKlonien  are  less  pnmiinent  ;  tlie  hnibs,  which  are  well  developed  with 
completcd  diffcrcniiation  of  liie  fingcTs  and  locs,  pi-ovidcd  with  iinperfecl  iiails,  now 
assunic  the  chanicteristic  fatal  atlitudc.  TJic  eyclids  hccomc  iinited  b)*  the  tenth 
wet;k,  rfinainin^f  closed  until  thu  cnd  uf  thu  scvt-nth  inonth.  The  cloacal  opeiiing 
becomes  difierenliated  during  the  ninth  and  tenth  weeks  inlo  the  genito-urlnar)-  and 
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the  anal  orifice,  whUe  during  the  eleveiitli  and  l\veUth  weeks  the  extemal  gcnital 
organs  acquirc  thedistiiiguishing  peculiarities  of  a  dehnite  sck.  The  greatest  Iciigth 
of  the  foetus,  measured  in  its  natiiral  position  and  exc]udiiig  the  hnibs,  at  the 
end  of  the  third  month,  is  about  cighty  millimctrcs  ;  its  weight  approxiinates  twenty 
granimes. 

The  fourth  month  wlinesses  augmeiiled  gro\vth  in  thu  itetus,  \vhich.   ho\v- 
tv€T,  rescinblcs  in  its  general  appcaraiice  the  fu^tus  oi  tlie  preceding  month.     The 
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extra-fcctal  portian  of  tlie  intcstinal  canol,  which  at  an  eorlier  i^criod  paases  into 
the  urnbilical  cord.  durinj^  the  fourth  nionih  recedcs  uithiii  ihe  abdomcn.  The 
difftrentialion  of  sex  is  stili  more  sh.irplv  exhibited  by  ihc  exlernal  or^^ans  :  in  the 
male  the  [>cnis  is  acquirinjj  a  prepiice,  and  in  ihe  female  the  labia  majora  and  the 
cliloris  are  bccominj*^  wcll  dL'\do|>ed.  At  the  close  of  tliis  period  the  forUts  nieasiires 
appr(:ixitnately  150  mJIliinetres  and  ueij^^lis  about  120  grammcs. 

During  the  fifth  month  ihv  (irst  fcetal  nmvements  are  usually  obscrvcd.  The 
heart  and  the  Ijver  are  rclativelv  of  large  size.  The  dccidua  capsularis  fuscs  with 
the  dccidua  vera,  thercbv  obliterating  the  remains  nf  the  utcrine  ca%'ity.  The  meco- 
nium  \vithin  the  Intestinal  canal  shows  traces  of  bile.  The  advent  of  the  fine  hair. 
the  /auHgo,  lirst  upon  the  forehead  and  the  eyebrows.  and  somewhat  later  «pon 
ihe  scalp  and  some  other  parts  of  the  body,  rcprescnts  a  conspicuous  advance. 
Likewise  adipose  tissue  appears  in  places  withtn  the  siibculaneous  layer.  The 
approximate  len^th,  at  the  end  of  the  fifth  monih,  is  twenty-three  ccntimetres 
and  the  average  wcij^hl  about  520  grammes. 

The  sixth  month  is  characterized  by  coinplcte  invcstmont  of  the  body  by 
lanugo  and  by  the  appearance  01  the  vernLv  casfosa,  the  proteciing  sebaceous  secre- 
lion  whjch  coats  the  l)ody  of  the  fcetiis  tu  prevent  as  far  as  possible  maccration  of 
the  epidermis  in  the  amniotic  fluld.  The  lattcr  now  reachea  the  md.vimuin  quantily, 
being  conlained  within  the  large  sac  of  the  amnion.  The  sixtb  month  is  distin- 
guished  by  ihe  conspicuous  increase  lx>lh  in  the  aizc  and  weight  of  the  fcetus.  and 
is  known,  therefore,  as  the  period  of  grcaiest  ahsolutc  grotvth.  At  the  closc  of  ihe 
sixth  month  the  fcetus  measures  approximately  thirty-four  ceiuimetres  in  its  longest 
dimension  and  weighs  about  9.S()  grammes. 

The  seventh  month  is  marked  by  progressive  changes  tn  ihc  various  parts 
of  the  fcEtus,  vhcrebv  the  more  advanccd  detaila  becomc  pronounced  in  the  central 
nervous  systera  and  digestive  iract.  The  length  of  the  foetus  at  ihe  closc  of  ihc 
seventh  month  approximates  fony  centimeires  and  its  weight  about  1700  grammes. 

The  eighth  month  is  occupied  by  the  continued  growth  and  general  develop- 
ment,  as  pari  of  \vhich  the  fiftiia  acquiri_'s  greater  phmipness  than  before  and  a 
brighlor  luie  of  the  integument,  no\v  entirely  covered  vvith  vernix  caseosa.  Tlie 
lanugo  begins  to  disappear,  while  the  scalp  is  plentifuUy  suppiied  wilh  liair  ;  the  iiails 
have  reached,  or  projecl  bcyond,  the  tips  of  the  fingers.  By  the  close  of  the  eighth 
month  the  fcetus  has  attatned  a  length  of  about  forty-six  ccntimetres  and  a  weight 
of  about  2400  grammes. 

The  ninth  month  vvitnesscs  the  gradual  assumption  of  the  charactertstics  of 
the  child  al  birlh.  among  which  are  ilic  rounder  contours.  tlic  cxlens.ive.  although 
not  completc.  disappearancc  of  tlie  lanugo,  exccpt  from  the  facc.  where  it  largcly 
persists  throughout  life,  the  completed  descent  of  tlic  tfsticlcs  wilhin  the  scrolum, 
ihe  approximaiion  of  the  labia  majora,  the  pcrmanent  separaiion  o(  the  evclids.  \vith 
wclI-developcd  lashes,  and  the  presencc  of  dark  grecnish  meconium  \vithin  the  in- 
toslinal  canal.  The  umbllicus  has  rcachcd  a  pusition  almosl  exaclly  in  the  middie 
of  the  l>ody.  The  average  lengtfi  of  the  ftetus  al  birlh  is  about  (ifty  centimeires, 
or  lwenly  inchcs ;  its  average  ueight,  whtle  includcd  betwecn  widely  varying 
extremes,  may  be  assumed  as  approximatcly  3100  grammes,  or  6.8  pounds.  The 
weight  of  ihc  foetus  at  term  is  maieriallv  influcnccd  by  ihc  agc  of  the  mothcr, 
•nronicn  of  ah>out  ihirty-fivc  ycars  giving  birlh  lo  the  hcavicst  children.  The  weight 
and  staturc  of  ihc  mothcr  probably  also  affcct  ihc  wcighl  of  the  child.  Repcated 
pregnancies  exert  a  pronounced  eRect  upon  the  foetus,  since  the  u-eighl  of  ihe  child 
rcachcs  tfic  niaximum  with  the  fifth  gestalion. 


The  purposc  of  the  preceding  pages  is  lo  prcscnt  an  oitlline  of  the  general 
developmental  processes  leading  to  the  di0erentiatioii  and  eslablishment  of  the  defi- 
nile  tx>dy-form  of  the  human  cmbr)*o  ;  a  more  detailed  account  of  the  development 
of  the  various  pnrts  of  the  body  is  givcn  in  conncrlion  \vith  the  dcscriplions  of  the 
systcms  and  the  indi\'idual  organs,  to  uhich  the  reader  is  rcferrcd. 


:  vanous  paris  and  organs  ol  the  com[ 
morpholttgical  conslilution,  intu  a  few  cumponent  or  cUmrntary  iissufs,  o(  uhlrh 
ihere  are  four  principal  groups, — thc  epUheUal^  ihc  conncctive,  ihc  tnuscitfar,  and 
thc  fferfvus  lissucs.  'l"lie  rtrsi  iwo  of  ihcse  niay  be  discussfii  at  llits  placi.*  ;  llit-  rv- 
maining  groups,  ihc  riiuscnlar  and  thc  nervous  lissues,  are  considcred  most  advan- 
Uigt;ously  in  conncction  with  thc  muscular  anti  iiorvuus  system.s  to  which  thcy  are 
directly  rclaled  and  under  \vlncli  seclions  they  uill  bc  found. 

THE   EHITHELIAL  TISSUES. 

The  epilhclial  lissucs  indudc.  primarily,  thc  inlcgunicnlarv  shcct  of  prolecting 
cells  covering  thc  exierior  of  tlie  body  and  thc  epithcUum  lining  thc  digcstivc  tiibc. 
Secondarilv,  they  cmbracc  thc  cpithclia!  dcrivalivcs  of  thc  opidcrmis,  such  as  thc 
nails.  hairs.  and  glands  of  thc  skin  and  its  cxtcnsions,  and  ihe  opithelial  lining  of 
thc  duct-s  and  coniparlmcnts  of  thc  glaiids  forincd  as  outgrowths  from  the  primi- 
livc  gul-tiibe,  as  wcll  :is  the  cpillieliuin  clothing  the  respiratory  truct  which  originales 
as  an  evaginatjon  from  thc  digcstivc  canal. 

An  apparcnt  exccption  to  the  nsual  origin  of  thc  epitliclial  tissucs  from  cithcr 
ihe  ectoblast  or  the  cntoblast  is  prcsenlcd  by  thc  lining  of  the  genito-urinary  tract, 
since  ali  the  epithelinni  occurring  in  connection  with  thcse  organs.  as  far  as  the 
bla<lder,  is  of  mcsoblastic  origin,  and  hence  gcncticallv  rclated  closcly  with  the 
extensivc  mcsoblaslic  group  of  tissiies.  It  Is  to  bc  notcd  in  ihis  conncction  t)iat  the 
epiihclium  of  thc  bladdcr  and  of  a  part  of  thc  urethra  is  derived  from  outgrowths  of 
the  primary  gut,  and  thcrcfore  is  entoblastic  in  origin. 

Tlic  primary  purpose  of  i,'pithcliuni  being  jjroteciion  of  thc  more  delicate 
vascular  and  nervous  structures  lyl"g  within  the  svihjacent  connectivc  tissuc  of  the 
intcgiiment  or  of  thc  niucous  iiit^-nihrane.  thc  pmtecting  cclis  are  arrangcd  as  a  con- 
tinuotis  shcel,  thc  individu;d  clcmcnts  bcing  unitcd  by  a  stnall  amonnt  of  inter- 
cellular  substanco. 

EpithcUum  contains  no  b]fMxl-vcs5els,  the  necessar\'  niilriiion  of  thc  tissuc  Ijcing 
maintained  by  thc  ahsorption  of  thc  nutritivc  jniccs  which  pass  to  the  cells  by  way 
of  the  minute  clcfls  wllhin  thc  intcrceUular  substance.  Likewise.  the  supply  of 
nerve-fibres  within  epithelium  ordinarily  is  scantv,  akhough  in  ccrtiin  locahtii-s 
posscssing  a  high  dcgrec  of  scnsibilitv,  as  the  cornea  or  taciile  surfaces^  thc  tenni- 
nations  of  the  ncrvcs  may  lic  bc*twecn  thc  cpithelial  elemcnts. 

Thc  epilhclial  tissucs  are  frc<|uentlv  separatcd  from  the  subjaccnt  connective 
tissuc  by  a  (]e\icali^  dasfin^tt/  Mcmdranr,  or  membrana  propt  ta  ;  the  latter,  which  mav 
be  regardcd  as  a  dcrivative  or  m<Klitication  of  the  conneclive  tissuc,  usua!ly  appears 
as  a  delicate  subepithelial  l)oun(iary,  being  particularlv  ttell  marked  beneath  ihe 
ppilhclium  of  glands. 

According  to  the  predominating  form  of  thc  romponcnt  cells.  the  epithelial 
tissues  are  besi  divided  nito  two  rhicf  groups, — sguamoits  and  co/umnar,—v<i\\.\\  sulv 
divisions  as  shown  in  the  follouiiig  table  : 

VARIF.TinS  OF  F-PITHELIUM. 

I.-  5m?liamo(.-5  : 

a.  Simple.  — consistinR  of  a  single  laver. 
h.  Stratilietl, — coiisisting  of  Mtvcral  rayers, 
II.— Cni.vMSAK  : 

a.  Stniple,— consisting  of  a  single  laver. 

b.  Siratified,— consisling  of  several  rayers. 

III.— MODtFIKD  : 

a.  Ciliated.     h.  Goblel.    e.  Pigmenled. 
rV.— Spkcialteed  : 

a.  Glandular  epithelium.    h,  Neuro-epithcIHim. 
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HUMAN   ANATOMV. 


SquaTnous  epithelium,  when  occurrin(^  as  a  sing/e  layer,  is  composed  of 
flatlcnctl  polyhctIral  iiucleated  platcs  which.  when  viewed  froin  the  surface,  pretieni 
a  re>»uliir  mosaic,  someiimcs  described  by  the  terms  "pavement"  or  * '  tcsscllatecl. '  * 
Such  arrangcmcnt  oi  the  3quanious  type  is  unuaual  iii  the  human  body,  the  Uning 
of  the  alveoli  of  the  lungs,  the  posterior  aurface  of  the  anterior  capsule  ol  the 
crvstaliirie  lens.  the  mcmbranous  labyrinth,  and  a  few  other  localities  being  the 
chie!  places  where  a  singlc  Iayer  of  si]i]amons  cells  occurs. 

The  far  more  usual  arrangement  of  sucli  cclls  is  scvcral  supcrimposed  layer3, 
this  constitutirig    the   importaiU  group  of  shtUi/ifd  s^uamotts   epithclia.      VVhen 
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seen  in  section,  the  deepest  cells  are  not  scalv.  hiit  irregularlv  columnar.  rcating 
upon  the  basement  membrane  by  shghtlv  cxpanded  bases.  The  surface  of  the  un- 
dcrlying  conncctive  tissue  supporting  this  varietv  of  cpithehum  is  bcset  with  minute 
elevations  or  papillse,  wlnch  sirve  as  advantageous  positions  for  the  terminations  of 
the  blood-vesscls,  as  we\\  as  speciahzed  ncn-e-endings.  Owing  to  the  more  favored 
nntrition  of  the  deepest  stratum.  the  cells  next  the  cnnnective  tissue  exhibit  the 
greatest  vitality.  and  oftcn  are  the  cxclusivc  sourcc  of  the  new  clements  neccs5ary 
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Isolated  snrface   c*lla  from   rpilhc- 
lium  lininiE  the  mouUi.     X  350. 


Eptlhclini   cvlU   inMn    cpider- 
nis,  stiouing  iiULTCFlIuUr  bndf;e9. 


to  replace  the  old  and  eflete  cells  whidi  are  continua11y  being  removed  at  the  free 
»urfaec  :  ihis  loss  is  due  not  only  to  intchanical  abrasion,  biit  alsi>  to  the  displace- 
ment  of  the  5Ui>eriicial  elemtnts  by  the  ncw  cells  formed  uithin  the  deeper  layers. 

Passing  from  the  bascnitnt  membrane  to»ards  the  free  surface,  the  form  of  the 
cells  undergoes  a  radical  changt*.  The  columnar  iype  belongs  to  the  deepest  layer 
alone  ;  the  supcrinipose<l  cells  ass\ime  irregularly  polvhedral  fornis  and  ihen  gradu- 
ally  expand  in  (he  direction  parallel  to  the  free  surface  to  become,  finally,  convcrted 
into  the  large,  thin  scalcs  so  characteristic  of  the  superficial  laycrs  of  stratified 
cpitheliura.     The  position  of  the  nucieus  also  varies  with  the  situation  of  the  cells, 


EPITHELIUM. 


^ 


since  wilhin  those  ncxt  the  basemunt  membrane  the  relatively  large  nucleus — the 
nutritivc  organ  of  the  ccU — occupies  the  ciid  iiearest  the  subjacenc  connectivc  tissue  ; 
in  che  middtc  and  bui>crhcial  sirata,  the  nucleus,  comparatively  small  in  size,  is 
placed  about  the  centre  of  the  celi. 

The  irregularly  polyhedral  cells  of  the  deep  or  middle  strata  frequently  are 
connected  by  delicate  processes  uhich  bridge  the  inten'ening  intercelhilar  clefls  ; 
when  such  demcrits  are  isolated,  the  delicate  coniiecting  threads  are  broken  and  ihe 
disassociatcd  elcmcnts  appear  beset  with  minule  spines,  tlien  constituting  i\K/>n'cA'/c- 
celis. 

In  ccrtain  localities,  as  in  the  urinary  bladder,  the  columnar  cells  of  the  deepest 
Ia.yer  rapidly  assume  the  scaly  character  of  the  superBcial  strata  ;  such  cpithclium 
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TnuuiikMml  cpitbelium  from  bladdcr  ol  cbild. 
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Slmplc  columnar  cpU 
Ihvlium  frum  intcsiliuil 
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Stratitk-d  ctrlumnar  «pithelium 
Irom  ^«6  drfcrrn>.     X  500. 


IfiDssesses  relativelv  few  laycrs,  and  from  ihe  readiness  with  which  the  rypc  of  the 
*^als  changes,  i&  often  describcd  as  transUhnal  cpUhciittm  .■  the  latter  cannot  be 
regardcd  as  .1  distincl  v.iriot)'.  but  only  as  a  mof^lfication  of  the  siratifted  scaly  group. 
Columnar  epithellum,  when  occurring  as  a  single  laver  of  celiš,  coni^titutes 
the  siniple  columnar  varietv,  which  enjovs  a  much  witler  distribution  than  the  cor- 
rcsponding  sqiiamou5  group,  the  Hning  of  the  stomach  and  of  the  intcstlnal  tube 
being  important  examples.  When  the  single  layer  of  such  epithelial  tissiies  Is  re- 
placcd  by  several,  as  in  the  straltfied  columnar  variety,  the  superficial  cclls  alone 
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SlraliAed  cilUled  v^ltumiar  tvtttieiiiim  from  irachea  of 
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Cilialed  cpilliclial  cel1».  A,  from  intca- 
ttne  of  a  mollaik  {cy(lat\\  B.  from  naial 
cavU)-oi  fro«.    X  i*ft.    \EMStlmamm  \ 


are  typically  columnar.  The  free  ends  of  the  columnar  elements  not  infrequently 
present  specializations  in  the  form  of  a  atikular  bordcr  or  of  cilla,  while  their  ends 
vvhich  rcst  upon  the  basement  membrane  are  pointed,  forked.  or  clul^shaped.  The 
inicr\'als  thus  formed  by  irrogularities  ol  contour  are  occupied  by  the  cells  of  the 
decper  stratum  ncxt  the  basement  membrane.  Each  celi  is  provided  i.vith  a  nucleus, 
which  is  situated  about  midway  l>etween  the  ends  of  the  superficial  elements  and 
nearer  the  base  within  the  deeptr  ones.  The  snrface  cells  ijflen  contain  cullections 
of  mucous  secrelion  which  riistend  their  iMidies  into  conspicuous  chalice  forms  known 
as  goblet-cells.  vvhich  occur  in  grcat  profusion  in  the  Hning  of  the  largc  intestinc  and 
lile  respiratory  mucous  membrane. 
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Goblct<eIU  (ron  cpUhcIium  lining  Uigv 
ititcsiinc.    X  500- 


Modified  Epithclium. — The  frec  surfaceot  the  cpithcliuni  in  many  localities, 
as  in  tbc  Irachea,  tlic  iiifcrior  and  niitidle  nasal  mcatuses,  and  ihe  iiterus,  Ls  jjro- 
vided  with  minute,  hair-like  vibralile  proceases,  or  ciiia,  which  are  produced  by  ihe 
specializaiion  of  the  cytopIasni  of  the  (rut:  und  ol  ihu  cdl.  The  exacl  relauons  of 
tne  cilia  to  the  cytoplasm  are  stili  mattersoi  uncertainlv,  altliough  tlie  investigaUons 
of  Engchnann  and  olhcrs  on  the  cJHated  epitheHum  nf  invertehrates  render  it  prob- 
able  thai  the  hair-like  processes  attachcd  to  the  cclls  of  hijjher  animals  are  also 
conuecled  wiih  iniracelliilar  fibrilla;,  which  appear  as  delicatc  striations  within  the 
superficial  and  more  hij^^hlv  specialized  parts  uf  the  colls.  lii  man  and  the  highcr 
mammals  cihated  epithelinm  is  limited  to  the  columnar  varictv.  The  cxaet  numlH:r 
of  individual  cilia  attachcd  to  the  froe  suriace  of  each  celi  varies,  bul  there  are  usuaUy 

betwecn  one  and  two  dozen  such  appeiidages.  Their 
length,  Ukewise,  differs  with  localitv,  those  Hnin^r 
the  epididymis  bcing  about  tcn  tinies  longer  than 
those  altached  to  the  iracheal  mucous  membrane. 
\Vhen  favorable  conditions  obtaln,  including  a  suffi- 
cient  supply  of  moistiire,  oxygen,  and  heat,  ciharj- 
niotion  nmv  continue  for  many  hours  and  evcn  dava. 
On  surtaces  clothcd  \vith  columnar  epithelium 
certain  cells  are  distingiiišhed  by  unusuallv  clear 
cytoplasm  and  exceptional  form  and  size  ;  thcse  are 
ihe  gobiet-cclls,  the  ]>eciiUar  cUiptical  or  chaliec 
form  of  which  results  from  the  nccuniulation  of  the 
mucoid  secretion  elaborated  withi»  their  protoplasm.  Whcn  the  dislention  bccomes 
tcM)  great  the  celi  ruptures  in  the  dlreclion  of  leasl  resistanre,  and  the  secretion  is 
poured  out  up<^m  the  surface  of  the  mucous  membrane  as  the  hibricating  muciis. 
The  goblet-cclls,  therefore,  may  be  regarded  as  unicellular  glands,  and  rejiresent  the 
simplest  phase  in  the  speci  al  i  za  t  ion  of  glandular  tlssucs. 

The  protoplasm  of  cpithcHal  cells  often  becomcs  invaded  by  partirles  of  foreign 
substancea  ;  thus,  granulea  of  fatly  and  proteid  jnatters  are  very  commonly  encoitn- 
tered,  while  the  presence  of  granules  of  eleidin  in  certain  cells  of  the  epidermts  char- 
acterizes  the  stratum  granulosum.  When  the  invadingparticles  are  colored,  as  when 
composcd  of  melanin.  the  afTected  cells  accjuirc a  dark  brown  tint,  and  are  then  knovvn 
as  pi^menUd  rpUhelium.  Exaniples  of  such  cells  are  seen  in  ihc 
relina  and  in  the  deepcr  cells  <>f  the  epiilermis  in  certain  races. 
Specialized  Epithelium.  — Reference  has  already  been 
made  to  gohlet-rrlls  as  representing  nnirellular  glands  ;  ihese 
may  be  regarded,  therefore,  as  instances  of  a  temporarj' 
speciahzation  of  epithelinm  Jnto  glandiilar  tissue.  When  the 
epithelial  elements  become  pennanentlv  modified  to  cngage  in 
the  elaboration  of  secretory  siilistances.  they  are  recognizetl 
as  glandular  epiihelium.  The  cclls  lining  the  ducts  and  the 
ultimate  compartments  of  glands  are  modified  extensions  of 
the  epithelial  investment  of  the  adjacent  mucous  membrane. 
Their  form  and  condition  depend  upon  the  degree  of  speciali- 
zaiion, varying  froni  columnar  to  spherical  anii  polvhedral,  on 
the  one  hand,  and  upon  the  natiire  and  nnmber  of  the  secre- 
tion particles  on  the  other.  The  cells  lining  parts  of  certain  glands,  as  those  clothing 
ihe  ducts  of  the  saltvary  glands,  or  the  irregular  portion  of  the  uriniferous  tnbules, 
exhibit  a  more  or  less  pronounced  striation  ;  cells  presenting  this  pecidlarit)'  are 
tcrmed  rod-fpithtlium. 

The  highest,  and  often  exceedingly  complex.  spccializations  affecting  epithelial 
lissues  are  encountered  in  connection  wiih  the  neurones  suppiving  the  organa  of 
special  sense.  The  epithelinm  in  these  localities  is  diffcrentiated  into  two  groups  of 
eh-'ment5, — the  sustentacular  and  the  perceptive  ;  to  the  latter  the  name  of  neuro' 
cpitheiium  is  applied.  Conspiruous  examples  of  such  specialization  are  the  rod-  and 
cone-cella  of  the  retina  and  the  hair-cells  of  Corti's  organ  in  the  intemal  ear. 

A  more  detailed  description  of  the  glandular  tissues  Is  given  with  the  dlgestive 
tract ;  that  of  the  neuro-epithelia  uith  the  organs  of  special  sense. 
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ENDOTHELIUM. 

The  moditicd  tncsublastic.  laler  connective-tissue,  cells  that  Ime  serous  surfaces, 

indtiding  ihose  of  the  pericardial.  the  pleural,  and  the  peritoneal  divisions  of  ihe 

body-cavity,  togcther  with  those  of  the  blood-  and  lymph-vessels  and  tlie  Ivmphaiic 

5paces  tliroughout  ihe  bodv,  constitute  endoihelium.     Thcse  spaccs,  in  principle.  are 

intramesoblastic  cicfts  and  the  elcmcnts  [ormiiig  ihcir  linJng  are  derivalivfs  of  the 

great  conncciive-tissue  laver.     The  endotlielia,  thertfore,  btrlong  to  the  connective 

tissues  and  are  j>roperly  rcgardcd  aa 

moditied  elements  of  that  class  ;  as 

a  mattcr  oi  convenience,   howcver, 

thev  may  be  considered  al  this  plače 

in  conncciion  with  the  epitltcHal  tis- 

sues. 

The  most  striking  difierence  in 

stttiation  betvveen  the  endotheliaand 

the  epithelia  is  fonnd  in  ihefact  that 

ihe  former  cnver  surfaces  not  com- 

municatini;    with    the    alniospherc, 

tt-hile   the   epithelial    tissues   clolhe 

mucous  membranes  aH  of  which  are 

directly    or     indirectly    continuoiis 

with  the  integunicntary  surface.     A 

further  conirast  b<?tween  ihese  lis- 

sues  13  preaentcd  in  their  genetic  rc- 

lations  with  ihe priinary  blastodermic 

lavers.  since  the  epithciin,  ivith  the 

exception   of    those    Iining   ccrtain 

parts  of  the  genito-urinary  tracls  \vhich  are  dcrivcd  Irom  the  mesoblast,  are  ihe  trans- 

formatinns  and  outgrowtl)s  from  llie  ectoblasl  and  the  entublust,  while  Uie  endo- 

thelia  are  direct  modifications  of  the  mesoblastic  cells. 

The  voung  mesobiastic  cells  liordering  the  earlv  body-cavity  become  differenti- 

ated  into  a  dclicatc  Iining.  the  mesotkeiium.  and  latcr  givc  rise  to  the  characteristic 

platedike  elements  \vhich  consliluto  the 
iining  of  the  permanent  serous  sacs.  The 
name  mesothelium  is  sometinies  rclained  to 
dcsignatc  the  permanent  invcslnient  of  the 
great  seroijs  cavities,  as  distinguished  from 
the  endoihelium  uhich  clothes  the  vasciilar 
and  other  serous  spaccs. 

Seen  in  ivpical  preparations,  as  ob- 
tained  from  the  peritoncum  after  trcalment 
with  argentic  nitrate  and  sut)sequcnt  stain* 
ing  with  haniato?cylin.  the  cnclotholial  cells 
on  surface  view  appear  as  irregularly  polyg- 
onal  areas  mapped  out  by  dccply  tinted 
lincs.  The  latter  represenl  ihe  silver- 
staincd  albuminons  intercelhilar  ccment- 
snbstance  which  unites  the  flattened  cells 
in  a  manner   similar  to   that  ol)served  in 

simple  squamous  epithelium  ;  this  superficiai  likeness  is  so  marked  that  it  has  led  to 

much  confusion  as  tn  the  proper  ciassification  of  endoihelium  under  the  connective 

tissues.     The  lines  of  apposition  are  sinuous  anrl  less  regular  than  between  epithelial 

elements,  in  many  cases  appearing  dlstiiictlv  dcntated.      The  exact  form  of  the  cells 

and  the  character  of  their  contours.  however,  are  not  constant,  since  they  prohab]y 

depend  largely  u]>on  the  dcgree  of  tension  to  which  ihc  tissue  has  been  subjected. 
Not  infrequentJy  the  intcrcellular  substance,  at  points  uhere  severa!  endoihelial 

cells  are  in  aj>position.  shows  irregular,  deepij-  colored  areas  after  sih-er  staining  ; 


Fig.  92. 


Cndothdlal  celit  lliiitiK  ancrv  o(  dog.  after  sitvrr 
■Uiriinit.     X  300. 
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ihese  figures  are  describcd  as  stigmala  or  fis^ndostomahi,  and  by  some  are  interprctcd 
as  indications  of  the  existcnce  of  ojK-ninjjs  Icndinjj  froni  tlie  serous  cavitv  into  the 
siibjacent  Ivmphatics.  Crilical  e.\aminatiuii  uf  ihcsi:  arcas,  houevcr,  leads  to  ihe 
conctusion  that  they  are  largelv  accideiital,  and  due  to  dense  laail  accumulations  oi 
the  staincd  interccllular  matcnals ;  thcy  are  not,  tlierefore.  to  be  rejjarded  as  intercellu- 
lar  passapes.  True  orilices  or  slomata,  howevcr,  undoubtedly  cxist  in  certain  serotis 
membranes,  as  in  ihe  septuni  bctween  the  peritoneal  cavity  and  tlie  abdonitnal 
lyniph-sac  of  the  frog,  and,  possiblv,  the  peritoneal  surface  fvf  the  diaphragm  of 
mammals.  The  positions  of  these  stomaia  are  marked  bv  a  conspicuous  modificatinn 
in  the  form  and  arranjjcment  of  the  surroimding  endolhelial  plates,  which  exhibit  a 
radial  disposition  aboiit  the  ccntres  occu[>icd  by  the  stomata.  The  immediate  wails 
of  the  oriticcs  are  formcd  by  smaller  and  more  granular  elements.  the  ffuard  or  ger- 
minating  cef/s,  the  contraction  and  expausioii  of  which  probably  modify  the  size  of 
the  openings. 

Although  the  ectoblasl  and  tlie  entoblast  are  thegerm  layer5  which  fumlsh  great 
tracls  of  epithelium  in  the  adult  body,  yet  the  mesnblast,  the  middle  gcrm  layer» 
aiso  supphes  distinct  epithelial  tissuea.  As  it  haa  been  alreadv  pointed  out.  the 
cjMdermis,  the  epithelial  portion  ol  the  skin.  witU  its  derivatives,  is  a  prodiict  of  the 
cctoblast,  The  cpithelLil  lining  nf  the  mouth  cavity  as  far  back  as  the  region  of  the 
palatine  arches,  and  the  epithcliimi  of  the  anns  are  also  of  ectoblastic  origin,  since 
thcy  are  formcd  as  in-pocketings  of  the  outer  germ  laver  during  (■-arly  embryomc 
life.  With  the  exct*ption  of  lliese  areas,  the  epithelium  lining  the  cntire  digestive 
tube,  and  ihat  of  its  accessorv  j^lands,  n(>tably  the  livcr  and  the  pancreas,  is  of 
entoblastic  origin.  The  same  thing  is  truc  <if  ihc  epithelium  of  the  respiratorj*  tract, 
since  this  entire  tract  is  an  outgTowth  froni  the  prlmilive  inlestine.  But  in  the  čase  of 
the  uro-genital  S)'stem,  the  epithelium  there  fnuncJ,  or  most  of  it,  is  derived  directly 
from  the  mesnblast.  To  l>e  more  specific,  the  Fallopian  tubes  (uterine  tubes), 
utcrus  and  vagina  of  the  female.  uhich  have,  of  course.  a  distinct  laver  of  epitheliimi 
on  llieir  Jnner  surface,  are  formed  from  certain  embryonic  tubes  known  as  ihe 
MiJllerian  ducts,  which  are  deri\ed  from  tlie  mcsoblast.  The  vas  (ductus)  deferens 
of  the  male  is  first  represented  in  the  embryo  bv  a  t>ilw  knoun  as  ihc  \Volfifian  diict, 
\vhich.  with  its  epithelium,  is  also  derived  from  the  mesoblast.  The  scx-cel]s  found  in 
the  sex-glands,  which  in  the  čase  of  the  male  retain  a  distinct  epithelial  character, 
are  apparent!y  of  mesoblaslic  origin.  The  ureter  and  part  of  the  kidney  are  out- 
growlhs  from  the  Wolffian  dud  and  thereforc  mesoblastic,  uhile  the  rest  of  the 
kidney  not  formed  in  this  way  is  also  of  mesoblaslic  origin.  Hence,  it  is  evident 
that  distinct  Iayers  of  epithelium  are  formed  from  ali  ihree  germ  Iayers,  and  lliat 
in  this  respecl  no  peculiarity  is  attributable  to  any  one  of  ihem. 


THE  CONNECTIVE  TISSUES. 
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The  important  group  of  connective  substances  thc  most,  widcly  disiribiitcd  of 
ali  tissucs,  is  thc  direci  product  of  thc  smrčat  mes<>blastic  tracl  ;  the  sevcral  members 
of  this  extcndcd  fainily  are  formed  by  thc  differemiation  and  sptcializatinn  of  the 
intcrccllutar  substance  wrought  throngli  the  more  or  lessdirect  agcncyof  thc  meso- 
blastic  cells.  The  variation  in  the  phvsica)  characteristics  of  ihe  connective  tissues 
is  due  to  the  condition  of  thcjr  intercelliilar  conslituents.  Diiring;  the  period  of  em- 
br>'onaI  growth  iht*sc  latter  are  represeiited  by  gelaiinous,  plastlc  substances  ;  a 
litllc  later  by  thc  stili  soft,  although  more  definitely  formed,  jjrowing  connective 
tisstie,  »hich.  in  lurn,  soon  gives  plače  to  the  yieldirig,  a)though  strong,  adult 
areolar  tissue. 

Orouped  as  masses  in  which  vvhlte  fibrous  tissue  prech>minates,  the  interceHuIar 
substance  presents  the  marked  toughness  and  inextensibility  of  tendon  ;  where,  on 
the  contrar>',  large  qiiantitics  of  yellow  elastic  tissue  are  present,  extensibility  is 
conspicuous.      Further  conden- 

sation   of    ihe  interceilular  sub-  P'^*  93- 

stance  produces  the  resistance 
encountered  in  hyaline  carti- 
lage,  intermediate  degrees  of 
conden&ation  being  prescnted 
by  the  fibrous  and  elastic  varie- 
tics.  In  those  cases  in  which 
the  ground- substance  becomes 
additionaIly  impregnated  \vith 
calcareous  salts,  the  well-known 
hardiiess  of  bone  or  denline  is 
altained.  Not\viihstandingihese 
variations  in  the  deiisity  of  the 
interceilular  substance,  the  cel- 
lular  elementa  have  undergone 
butlittlc  change,  the  connective- 
tissuG  corpuscie,  thc  tendon-cell, 
thc  cartilage-ccll,  and  the  bone- 
corpusclc  being  morphologii:alIy 
identical. 

Thc  principal  forms  in  which  the  connective  substances  occur  may  be  grouped  as 
follous  : 

1.  /mmature  connective  trssue,  as  ihe  jellv  of  Wharton  in  the  umbilical  cord 
and  thc  tissues  of  cmbryos  and  of  voung  animals. 

2.  Arfoiar  lissue,  forming  the  subcutaneous  layer  and  filling  intermuscular 
spaces,  and  holdtng  in  plače  the  varioiis  organs. 

3.  Dcnse  fibro  elastic  tissue,  founH  in  the  fascia?.  the  sclera,  the  Hgaments,  etc. 
Where  white  fibrous  tissue  predoniiiiates  and  yellnw  elastic  tissue  is  practically 
wanting.  structurcs  of  the  characler  of  tendon  or  of  the  cornca  are  produced  ;  where, 
on  the  other  hand,  elastic  tissue  is  in  excess  of  fibrous  tissue,  highly  extensible 
structurcs,  as  the  ligamentiim  nucha?  or  the  ligamenta  subflava,  result. 

4.  Cartiiage,  fibrous,  elastic,  and  hvaline  varieties. 

5.  Bone  and  dentine,  in  which  impregnation  of  lime  salts  contributes  charactcr- 
istic  hardncss. 

6.  Reliculated  connective  tissue,  occurring  as  the  supporting  framework  in  the 
Iymphatic  tissues.  and  as  the  intcrstitial  rcticulum  of  many  organs. 

7.  Adipnse  (is  s  ur. 
Thc  Cclla  of  Connective  Tissue. —The  ccUular  clcmcnts  of  the  connective 
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Kinbn,'<in»l  connc<ilve4iMiie  ct\)»  from  Ihe  umbtlicsl  cord.    X  500. 


Granule<ella  (mul-cdls)  from  stihniucous  liuuc  uf  moulh.     X  tooo. 
v,  v,  ■edlons  ot  blood-v-asels. 

The  typicai  connective-tissue  celi,  in  iis  v^unj^jer  coiKlition,  posscsses  a  flattened. 

ptate-likc  bod)'  from  v\ liich  branchcd  proccsscs  cxtend.     \V'ith  ihc  coinplctcd  j^Touth 

of  the  tissue.  the  expanded, 
often  irreguiarly  .stellate, 
element  contracts  to  the 
inconspicuoiis  spindle  celi 
coinmoniv  observed  in  aduU 
arcolar  lissue. 

Gramtk-cells  are  addi- 
tional  cicments  occasionalIy 
cncountercd  in  ronnecti\e 
tissues.  They  are  irregularly 
sphcrical  in  form  an{!  are  dis- 
tinguislied  by  conspjcuous 
granules  ivithin  their  proto- 
plasm  posscssing:  a  strong 
affinity  for  dahlia  and  other 
b;isic  aniline  stains.  They 
includc  ihe  plasma-cdh  of 
Waldeyer  and  the  mast-celh 
of  Ehriich. 

Pigment-Cells. — The 
fixed  cclls  somctimescontain 
acctmiuiations  of  dark  parti- 
cles  vvithin  their  cvtoplasni, 
the  elements  then  appearing 
as  iarge.  irregLiUrlybranched 
pisiment-cfils;  these  are  con* 

spicuous  in  man  within  the  choroid.  the  iris,  and  certain  paris  of  the  pia  mater. 

The  nuc]e\is  usuallv  remains  uninvaded.  and  hence  appears  as  a  lighter  area  wiihin 

ihe  dark  brown.  or  almost  black,  ccll-bodv. 

The  Intercellular  Constituents  of  the  connective  substances  occur  in  three 

\t:>xv:\^,^fihrouA  tissHc,  reticuhr  ttssue,  and  elaslic  tissue. 

Fibrous  tissue  consists  morphologicalIy  of  varylng  bundles  of  silky  fibrils  ol 


FiBRous  rrssuE. 
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such  fineness  that  thev  possess  no  appreciable  width.  The  fibrils  are  united  by  and 
embedded  within  a  semifluid  ground-subsiancg^  which  may  bc  prescnt  in  such  nicagrc 
amount  that  it  sufiiccs  oniv  to  hoM  together  the  fibrilLe,  or,  on  the  other  hand,  il 
inay  constitute  a  large  part  of  the  entire  intercellular  tissue,  as  in  the  niatrix  ol  hya- 

Fic.  97.  Fig.  98.      • 
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Surface  viwi  ol   poriinn  of  omeiuutn. 


1,10     Fi. 


brouh  luiO  cbiMic  ttmue  ar«  HrT»)]KtJ  u  a  Iroc»iraLc(l 
memhniiic;  (hc  ttiiclrf  bcl«iti|  to  tne  rontiertive>liuuc 
Hnd  the  cndoitM?luil  cclla. 


Pi)[menicil  ciMi»ei.iivr-itiwuc  cclblmni  clioroid. 

^  400. 

line  cartilage.     Depending  upon  the  dis- 

posilion    oi   the   bundles,    fibrous   tissue 

occurs  in  two  principal  varieties, — areolar 

and  dense  connective  tissue. 

The    fibrous    tissue  of    the    areolar 

group  is  arranged  in  delicate  wavy  bun- 

dles  vvhich  are  ioosely  and  irregularlv  in- 

tcrvoven,   as  sten   in   ihc  subLutancous 

Iayer,  ihe  intervening  clefts  being  largely 

occupied  by  the  ground- substance.      In 

the  denser  connective  tissues  the  fibrous 

tissue  is  disposed  with  greater  regularity, 

eiiher  as  closely  packed,  parallel  bundles, 

as  in  tendon  and  aponcuroscs,  or  as  intimately  fclted,  less  regularty  arranged,  bands 

forming  exteiided  sheets,  as  in  fasci;e,  the  cornea,  and  the  dura  mater.     The  ground- 

substance  uniting  the  fibrilla;  ot  densc  connective  tissues  often  contains  a  5ystem  of 

definite   interfascicular  iymph-spac€Sy 
*•"'«•  99-  vvhich,    in  suilablly  staincd    prcpara- 

tions,  appear  as  irregularly  stcilatc 
clefts  that  form,  by  union  of  thcir 
ramifications,  a  continuous  network 
of  channels  for  the  conveyance  of  the 
tissue- juices  throughont  the  dcnsL* 
connective  substances  ;  in  non-vascu- 
lar  structures.  as  the  c-omea  and  the 
denser  parts  of  bone,  these  sy5tems 
of  intprcommunicating  Iyniph-spaces 
serve  to  convey  the  nutritive  sub- 
stances to  the  conncctive-tissuc  cells 
whlch  lie  vithin  these  clefts.  Fibrous 
tissue  vields  gelatin  on  boiiing  in 
water,  and  is  not  digested  by  pan- 
creatin  ;  on  the  addition  of  acetic  acid 
this  tissue  becomes  swolIen  and  trans- 
parent, the  individual  fibrilla;  being 
no  longer  visible. 

Reticular    Tissue. — The    in- 
vestigations  of  Mali  have  emphasized 

the  presence  of  a  modified  form  of  fibrous  tissue  in  many  tocalitics.  espccla!ly  in 

orpfans  rich  in  Ivmphoid  cells.     This  variety  of  intercellular  substance,  known  as 

reticular  iissuf  or  reiicuium,  consists  uf  very  fine  fibrilla:,  either  isolated  or  associated 


Ccll-«pnrcs  of  dcnsc  connective  tiamic  frotn  comca  of  calf  \ 
the  sumMindinKlTTnund-SHtKiaiicff  has  bccn  ualned  wlUi  arsen- 
lic  nbrale.     v  555. 
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ic  m  ali  planeš  to  form  dclicate  net-works  of  great  inlri- 
,  where  the  reticulum  reaches  a  typical  development,  the 
-  dho: <&Hactcristic  lymphoid  ekments  and,  in  addition,  supports 
eannective-tissiie  cells  which  formerly  were  erroneously 
regarded  as  integral  parts  of  the  tibrillar 
net-uork.       Reticular    tissue,    associated 
with    tibrous   and    elastic   tissue,    is   also 
prcscnt    in    niany   other   organs,    as    ilie 
livcT,  kidncy,  and  lung.     This  modiftca- 
tion  of  fibruus  tissue  diffeni  from  the  more 
robu5tly  developed  form   in  the  absence 
of   the  ground-substance  and   not  yield- 
ing  gclatin  upon  boiling  in  water  (Mali); 
like   fibrous  tissue,    the   reticulum   resists 
pancreatic  digestion. 

The  development  of  fibrous  tissue 
has  been  a  subject  of  much  discussion  re- 
garding  which  authoHties  are  stili  far  from 
accord.     Two  distinct  views  are  held  at 
the  present  time  ;  according  to  the  one, 
the    fibres   appear   within    tlie    onginaUy 
homogeneous  intercellular  matrix  of    the 
early  embryonal  conncctivc  tisstte  without 
i^olCbe  crils,  the  fibres  being  formed  as  the  resuit  of  a  process 
»iM^ldhtntn.     This  concL-ption  of  the  formation  nf  the  Jibres  of 
^HWt  ^  the  indirect  mode,  is  held  to  account  for  the  earliest 
^«^  ai  cfubry- 
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Fibrous  and  rclicular  conncctivc  tiMiie  fnm  hunun  llv«f  after 
pancmiic  tlifccaUoo.    Kiju- 
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-J.^^  maintain  a  constant  diameter  until  augmented  by  fusion 

;  aed,  aa  in  teased  prcparations,  the  elastic  fibres  assume 

:  ving  wavy.  bowcd,  or  coiled.     The  proportinn  of  elastic 

s  15,  ordinarily,  small  ;  in  certain  localities,  ho\ve\-er.  as 

m.  or  especially  the  ligamentum  nuch?e  of  the  lower 

-tructure  consists  o(  bundles  of  robust  fibres  of  elastic 
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ELASTIC  TISSUE. 

tissue  held  together  by  a  small  amoiinl  of  intervening  fibrous  tissue.  In  transverse 
section  oi  such  ligainents  (  Fig.  104).  the  individual  clastic  fibres  appear  as  minute 
polygonal  areas  separated  by  the  fibrous  tibrilla;  and  the  associated  connective-tissue 
cells.     \Vithin  the  waUs  of  the  large  blood-vcsscls  tlic  cia&tic  tissue  is  arranged  as 

menibranous   cxpansion5    containmg    numerous 

Fig.  103.  openingsof  varvingsize  :  \h^se/encshaUd mcm- 

braneSy  as  lhey  are  called,  are  probablv  formed 

^,  by  the  junction  and  fusion  of  broad  ribbon-like 

elastic  tibres.     Elastic  tissue  yields  elastin  upon 

Fig.  ioj. 
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Reticulat  conncctivc  tiiSD«  from  Ivnijili' 
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boiling  in  water,  and  disappears  upon  being  subjected  to  pancreatic  digestion,  thus 
differing  from  (it)rous  and  reticular  tihsue ;  by  taking  advantage  of  tlie  ehi>ecial  affimty 
that  elastic  tissue  possesses  for  certain  stains,  as  orccin,  a  much  uider  and  more 
generous  distribution  of  elastic  tissue  bas  been  established  than  wa5  formerly  appre- 
ciated. 

The  devclopmcnt  of  elastic  tissue  h.Ls  shared  the  uncertaint)'  surrounding 
the  mode  of  production  of  fibrous  tissue,  since  htrej  as  there,  two  opposed  views 
have  bcen  hcld, — one  of  a  ccllular  and 

one  of  an  indepcndcnl  origin.     Accord-  ^'^-  *°4' 

ing  to  the  view  of  an  indvpcndntt  origin, 
the  older  one,  the  elastic  fibres  first 
appear  as  rows  of  minute  beads  in  the 
interccllular  mairi.v.  These  linearly  dis- 
poscd  bcads  gradually  fuse.  thus  produc- 
mg  the  primar)'  elastic  fibrcs.  According 
to  the  view  of  an  iniracelltdar  origin, 
tlic  one  now  gcnerally  accepted,  the 
elastic  fibres  are  de^i^•cd  direct!y  from 
the  exoplasni  of  the  young  connective 
tissue  cdls,  as  in  ihe  čase  of  ihe  white 
fibriU. 

The  dersity  of  connective  substances 
depends  upon  the  amounl  and  arrangc- 
ment  of  the  fibrous  tissue  ;  ihccxtensibility 
is  determined  by  the  proportion  of  elastic 
tissue  present.  When  the  former  occurs 
in  well-definecl    bundles,    felted   together 

inlo  interlacing  lamcUa;.  dense  and  resistant  structures  result,  as  fascia*,  the  cornea. 
etc. :  in  such  structures  the  cement-  or  groun  d -substance  within  the  interfascic- 
ular  clefts  usuallv  contains  the  lymi)h-spaces  occupied  by  the  connective-tissue 
cells. 

Tendon. — Tendon  consists  of  dense  connective  tissue  composed  almost  en- 
tirely  of  white  fibrous  tissue  arranged  in  paraJIel  bundles.     The  individual  fibrillff 
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substance  and  grouped  into  secondary  bitndies.     The  latter,  invcsted  by  a  dclicate 

areolar  sheath  and  parlially  covered  by  endothclial  cells.  ;ire  held  together  by  the 

tieptal    extensions   of    the 
Fig.  iu7.  general     connective-iissue 

envclope  which  surrounds 
the  entire  tendon  :  thc 
larger  septa  supporl  the 
interfa.scicular  blood-ves- 
sels  and  the  lymphatics. 

The  flattcned  connec- 
tive-tissue  elements,  here 
known  as  the  (endon-celis, 
occur  in  rows  within  the 
clefts  hetween  the  iirimary 
bundlcs,  upon  and  betiveen 
whtch  the  thin,  plate-like 
bodies  and  rings  of  the 
lendon-cells  expand.  Seen 
from  the  surface,  these 
cclls  appear  as  nucteated 
quadrate  bodies  (I^ig. 
106);  vie\ved  in  longiludi- 
nal  profile,  ihetendon-cells 
present  narrow  rectangular 
arcas,  \vhile,  when  seen  in 
transvcrsc  section,  the 
same  elements  appear  as 

stcilate  bodies,  thc  cxtended  limbs  of  which,   often  stretching  in  severa!  planeš. 

represent  sections  of  ilie  uing-platcs. 

Kxamined  in  cross-scction  (Fig.  107),  the  cut  ends  of  the  primary  tendon-bun- 

dles  appear  as  light  irregiilar  polygonal  areas.  which,  undcr  high  ampiification,  at 
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coagulated  and  stained  interfascicular  cement-siibstance.  The  larger  divisions  of 
ihe  tendon,  composcd  of  ihc  groups  of  sccondar)'  bundles,  are  separated  by  the 
sepla  prolonged  inward  from  the  general  sheath  investing  the  entire  tendon.  Ten- 
don is  composed  abnost  cxclu- 

sively   of    fibrous   tissue,    elastic  Kio.  109. 

fibres  being  pracUcallv  abscnt. 

Adiposc  Tissue.  —  The 
fattv  material  contained  witbin 
the  hodv  is  to  a  large  exteni  en- 
closed  within  conncctive-tissue 
cells  in  various  locilities  ;  ihese 
tnodified  elements  are  known  as 
fat-ce/ls.  which,  togclhcr  with 
the  arcolar  tissue  connocting  ibc 
cclls  and  supporting  tbc  ricb 
suppiv  of  blood-vessels,  consti- 
tute  the  adipose  tissue. 

The  distribution  of  adipose 
tissue  includes  almost  ali  parts  of 
the  body,  althouph  accumulations 
of  fat  are  especially  conspicuous 
in  cerlain  localities.  Among  the 
latter  are  ihe  subcutaneous  areolar  tissue.  the  marrow  of  bones.  the  mesentery  and 
the  omentum,  the  areolar  tissue  surrounding  the  kidncv,  the  vicinitv  of  the  joints.  and 
the  subpericardial  tissue  of  the  heart.  On  the  other  hand,  in  a  few  situations,  in- 
cluding  the  subcutaneous  areolar  tissue  of  the  eyeHds,  the  penis  and  the  labia 
minora,  the  tungs.  except  near  their  roots.  and  the  intcrior  of  the  cranium,  adipose 
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tissuc  docs  not  occur  even  when  developed  to  exces5  in  other  i^arls.  As  ordinarily 
seen,  adiposc  tissue  is  o!  a  light  straw  color  and  often  presents  a  granular  lexture 
due  to  the  groups  ol  fat-cclls  vvithin  the  stipporling  areolar  tissue. 

Examined  niicroscopically  in  localities  where  ihc  fat-cells  are  not  crowded,  but 
occur  in  a  single  stratum  and  hcnce  n^tain  their  indtvidual  form,  adipose  tissue  is 
seen  to  be  made  up  of  relativelv  large,  clear,  spherical  sacs  held  together  by  deli- 
cale  arcular  tissue.  Uiilt.'ss  ircated  witli  some  stajn,  as  osmlc  acid,  Snrian  UI.  or 
quinuline-b)ue,  possessing  an  especial  affinit/  for  fat,  the  oily  contents  of  the  cells 
appear  transparent  and  uncolorcd,  and  apparcntl)*  occupv  the  enlire  cell-bodv. 
Critical  study  of  tfie  fat-cell,  however,  demonstrates  ihe  presence  of  an  extreniely 
thin  enveloping  layer  of  proioplasm,  a  local  thickoning  on  one  side  of  the  sac  niark- 
ing  the  position  uf  the  displaced  and  compressed  luicleus  (Fig.  109). 

Fat-cells  occur  usuany  in  groups.  supported  and  held  together  by  highly  vas- 
cular  connective  tissue.  In  localities  possessing  considerable  niasses  of  fat,  as  be- 
ncath  ihc  scalp  and  the  skin,  the  cells  are  grouped  into  lobules  which  appear  as 
yeUow  yranules  to  ihe  unaJdcd  cyc  ;  in  such  localities  the  ty5>i*"al  spherical  shape  of 
the  individual  fat-cells  is  modified  to  a  polyhedral  form  as  the  result  of  the  mutual 
pressure  cif  the  closely  [)acked  vesicles. 

In  connective- tissue  elemcnts  about  to  become  fat-cells,  i3olate<l  minute  oil- 
drops  first  appear  within  the  protoplasm  ;  these  increase  in  size,  coalcscc,  and  grad- 
ually  encroach  upon  the  cytopiasm  until  the  latter  i.s  reduced  to  a  thin,  almost 
inappreciable.  envclope.  uhich  invesls  the  huge  distending  oil-drop.  The  nucleus. 
likewise,  is  displaced  towards  the  periphery,  where  it  appears  in  profile  as  an  incon- 
spicuous  crescent  embedded  within  the  protoplasmic  zone.  Aftcr  the  disappearance 
of  the  fattv  matlcrs,  as  during  starvation,  the  majority  of  fat-cells  are  capable  of 
rcsuming  the  usiial  appearance  and  propenies  of  connective- tissue  corpuscles  ;  cer- 
tain  groups  of  cells,  t\ie  /a(-organs  of  Toldt.  howcver,  exhibit  an  especial  tendency 
to  form  adiposc  tissue.  and  hencc  only  under  exceptionaI  conditions  part  with  their 
oily  contents. 

CARTILAGE. 

Cartilage  includes  a  class  of  connective  tissue  in  ivhich  the  intercelliilar  substance 
undergoes  increasing  condensalion  until,  as  in  Ihe  hyaljne  variety.  the  inlcrccUular 
malri.x  appears  homogeneous,  the  constituent  fibres  being  so  cIosely  blended  thal 
the  librous  structure  is  ordinariIy  no  longer  appreciable. 

Depending  upon  the  diflerences  presonted  by  tfie  intercellular  matrix.  three 
varicties  of  cartilage  are  recognized, — hya!ine^  rhstii,  'dx\i\  Jihous.  Considcred  in 
rclation  10  the  denser  connective  tissues,  the  description  of  fibrous  canilagc,  which 
dif!crs  but  liltle  from  vvhite  fibrous  tissue,  should  next  follow  ;  since,  howcver.  the 
term  "cartilage"  is  usuallv  applied  to  the  hyaline  variety,  the  latter  will  first  claim 
atiention. 

Hyaline  cartilage,  or  gristlc  (Fig,  i  io),en)oys  a  uide  distribution.  fonning 
the  articular  surfaces  of  tlif  bones.  the  cnstal  cartilages,  the  larger  cartilagcs  of  the 
Iar>'nx  and  the  cartilaginnus  plales  of  the  trachea  and  bronchi,  the  cartilages  of  the 
nosc  and  of  the  Eustachian  tube.  In  the  embryo  the  entire  skeleten,  with  the  ex- 
ception  of  part  nf  the  skull,  is  mapped  out  by  primarv  hyaline  cartilage. 

The  apparendy  homogeneous  mafrix  of  hyaline  cartilage.  after  appropriate 
trealment,  is  resolvable  into  hundles  of  fibrous  tissue  ;  ordinarily,  however,  these  are 
so  closely  united  and  blended  hy  the  cementing  ground-substance  that  the  prcscnce 
of  the  componcnt  fibrils  is  not  evident. 

The  cartihgecells,  as  the  conuective-tissue  elements  which  lie  embedded  \vilhin 
the  hyaline  matrix  are  called,  are  irr^iilarlv  oval  or  spherical.  nucleattrd  bodies. 
Thcv  occupv  more  or  less  iompleteIy  the  interfasciciiiar  clefts.  or  hicuna^  \vithin 
tthich  they  are  lodged.  In  adult  tissue  usuallv  two  or  more  cells  share  the  same 
compartment,  the  group  rcpresenting  the  descendants  from  the  original  occupant  of 
the  spacc.  The  matrix  immediateh-  surrounding  the  lacum  is  specialized  as  a  Iayer 
of  differcnt  dcnsitv.  and  is  often  described  as  a  capsule :  a  further  differenliation 
of  the  ground-sulMtance  is  prcsenled  by  the  more  recently  formed  matrix.  u-hich 
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L  often  stains  with  greater  mtensit/,  thereby  producing  the  appearances  known  as 
iht  ctli-areas.  The  lacuns  of  hyalinc  cartilage  are  homologous  with  thc  lymph- 
spaces  of  other  dcnsc  forins  of  connective  tissue  ;  aUhough  canals  cstabiishing  coni- 
munication  beiween  the  adjacent  lacunae  are  not  dcmonstrable  in  ihe  tissues  o! 
thc  hiyher  vertebrates,  it  is  not  improbable  that  minute  intcrfascicnlar  passagcs 
e.xiil  which  (acilitate  the  access  of  nutritive  fluids  to  the  cells  enclosed  within  the 
tacunar. 

The  froe  suriace  of  cartilag^e  is  covcred  by  an  envelope  of  dense  connective 
tissoe,  the  perUhcndrium ;  the  latter  consists  of  an  external  fibrous  iaver  of  dense 
fibro-elastic  tissue  and  an  inner  looser  stralum  or  chondrogcnrlic  laver,  containing 
numerous  connective-tissue  cells.  Thcse  are  arrari^^cd  in  rows  piirallel  to  the  sur- 
iace of  the  cartilage  and,  during  the  growth  of  the  tissue,  jrradnally  assumc  the 
charactcristics  of  tiie  cartiiage-cells,  being  «t  first  spinHle-shaped  and  laler  ovoid 
and  spheriral.  The  young  rartilagc-cclls  thiis  formeri  bccome  graduailv  soparated 
by  more  exten3ive  tracts  of  thc  ne\vly  deposiled  intercellular  inalri.x  ;  as  the  groups  of 
cclls  originaling  from  the  division  of  the  original  occupant  of  the  lacuna  recede  from 
ihe  perichondrial  surface.  they 

lose  their  primary  parallel  dis-  Fig.  iio. 

position  and  become  irregu- 
larly  arranged  and  stili  fiirther 
separated.  Those  portions  of 
llie  ground-substance  nutst  re- 
mote  from  thc  perichondrium 
at  times  appear  granular,  this 
feature  being  intensitied  uhen. 
35  in  aged  subjecls,  a  deposition 
of  calcareous  matter  takcs  placc 
in  chese  situations. 

In  ariicutarcapiilage  the  su- 
perficial  zone  contaiiib  sparsdy 
,  distributed  groups  of  sniall  cells 
arranged  paraJlel  to  the  free 
surface ;  in  the  deeper  strala 
thesc  groups  are  replaced  by 
elongatcd  rows  of  largcr  elc- 
mt-nis  Iving  perpendicular  tu 
tho  ariicular  surface.  This 
,  columrnu-  dispositlon  of  the  car 
lilage-cells  is  particularly  evi- 
dent  towards  the  untlerlvin^^ 
zone  of  calcified  mairix. 

Thc  blood-vfsseh  of  normal 
cartilage  are  usuallv  limiled  tu 
the  periphery,  within  the  perichondrium  or  the  as&ociated  synovial  membranes  ;  the 
nutrilion  of  the  cartilage  is  maintained  by  imbibition  of  the  flutds  through  the  matrix 
inlo  lacun;e,  thc  existence  of  ntinute  interfascicular  canals  bcing  highly  probable. 
In  thc  thickcr  masses  of  the  tissue.  as  in  the  cartilages  of  the  ribs,  nutrient  canals 
cxisl  in  thosc  portions  most  rcmote  from  the  perichondrium  ;  these  spaces  contain  a 
small  amount  of  areolar  tissue  stipporting  ttie  blood-vessels,  which  are,  hovever, 
limilecj  to  the  channels,  the  nutrition  of  the  cartilage  tissue  bcing  effectcd  here.  as  at 
the  periphcrv,  by  absorption  through  the  malrix. 

Ncr\'cs  have  nevcr  been  dcmonstrated  within  the  cartilages.  which  fact  explains 
tlic  conspicuous  insen3ibllity  of  these  tissues  so  well  adapted  to  the  friction,  concus- 
sion,  and  compression  incident  to  their  function. 

Elastic  cartilage.  ra11e<l  aIso_»r//<7H' r/rJi-Z/r  or  r^/f«Air  cartilage  ("Fig.  tu), 
has  a  limited  distribution.  occurring  principallv  in  the  cartilages  of  thc  cxtcrnal  car, 
part  of  the  Eustachian  tulie,  the  epjglottis,  the  rartilages  of  Wrisherg  ainl  of  San- 
torini,  and  part  of  the  arvtenoid  cartilages  of  the  larynx.  In  its  phvsical  properties 
this  \'aricty  difiers'  markedly  from  hya!ine  cartilage,  as  it  is  dull  yeIlowish  in  color 
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and  pliable  and  tough  in  consislcncc.  in  contrast  to  ihe  Uuish  oj>alescent  tint  and 
compamtive  brittlenesB  uf  the  liviilinc  varicty. 

The  charactcristic  lealure  ot  thc  structure  of  the  elastic  cartilage  is  ihe  presencc 
of  etastic  fibres  \vithin  the  inlcrcellular  matrix.  The  cell-ncsts  are  iminediately  sur- 
rounded  by  limiied  arcas  of  hyalinc  inttrcellular  substance  corrcsponding  lo  thc 
matrix  of  hvaline  cartiliigc.  Tlic  inatrix  intcrvcnJng  bctwecn  thcse  homogeneous 
ftelds,  hottever,  is  penetrated  by  dcliaite,  olien  intricate,  nel-works  ol  elastic  tibrcs 
cxtendin}j  in  ali  liireclions.  The  connfCtivctissue  cells  Ue  witliin  thelacnna-,  in  thc 
hvaline  arcas,  and  closelv  rcsemblc  the  elcments  of  hyaJine  cartilage.  Elaslic  carti- 
lage  possfsses  a  jierii  hondriuni  of  ihe  usu;il  description. 

Fibrous  cartilage,  or  fibro-cartilase  t.  Fig.  112),  as  the  fibrous  variely  is  usu- 
a!ly  designatetl,  is  found  in  comparativdv  fcw  lucaJitics,  the  niarginal  plates  and  the 
interarticular  disks  of  certain  joints,  the  svmphvses,  the  intcrvcrtcbral  disks,  sesanioid 
cartilages,  and  the  lining  <A  bony  grooves  for  tendons  being  its  chicf  represen  tati  ves. 
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In  its  physical  propenies  this  tissue  rcsenibles  both  tihrons  tissuc  and  cartilage,  pos- 
sessing  the  flexibility  and  toughness  of  the  fonner  coinbined  with  ihe  firmncss  and 
elasticity  of  the  lalter.     A  proper  iieridiondriuni  is  waiuing.  ' 

In  structure  fibro- cartilage  closelv  rcsembles  dense  fibrous  tissue,  since  its  prin- 
cipal  c<mstituenl  is  ihe  gcncrallv  parallcl  U'avy  bnndics  of  fibrous  nmiiective  tissue  ; 
among  the  latter  lie  sniall.  irregularly  disposed  oval  or  circular  arcas  of  hya1ine 
matrix  which  surround  the  cartilagc-ccMs,  sinj:ly  or  in  groups,  The  nuniher  of  cells 
and  the  proportlon  of  fibrous  matrix  diftcr  in  various  localities. 

The  dcvelopmcnt  nt  cartilage  procecds  from  the  mt-soblast,  the  cells  of  which 
undergo  prolifcralion  and.  forming  compact  groups,  bcconic  thc  cnibrvonal  cartilage- 
cells  ;  at  first  the  latter  lie  in  close  apposition,  since  t\w  matrix  is  uanting.  During 
the  later  stages,  \vhen  thc  masses  of  embryona!  cartilage  map  oul  thc  subsequenl 
skeleta!  segments,  tJie  cells  are  separatcd  by  a  sniall  ainount  of  honiogcneous  mairix 
formed  ihrough  ihe  iniluence  of  ihcse  elcmcnls. 
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DEVELOPMENT  OF   CARTILAGE. 


Canilage  grows  in  two  ways  :  (a)  by  the  expansion  produced  by 
stiiia/ groivfh  effecied  by  the  lormation  of  new  cells  and  ihe  assoctated  r 
{/*)   by  the  aJdition  of  the  new 
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I  isstie  de velopcd  by  p>'rii'hon  - 
drial  grtnvih  at  the  periphcrv  of 
the  cartilagc  from  the  chondro- 
genelic  laycr.  The  laticr  mode 
cuntinucs  throughoui  the  period 
oi  grntt*th.  and  tncludes  the  rii- 
rect  OMiversinn  nf  ihe  connec- 
tive-tissne  cells  of  the  pcrichon- 
ilrium  intothecarlilagceleiiienis, 
and  the  acconii)anying  fonnation 
of  new  mairix. 

The  dcvelopmcnt  of  the 
elastie  fibrcs  within  ihc  clastic 
cariilage  is  secondarv,  the  malrix 
durinjj  the  eariv  sta^es  of  jjrciulh 
bein^  hvaUne.  The  elastic  tis- 
siie  lirst  appears  in  the  form  of 
minute  gjanules,  \vhich  la!er 
fuse  ami  buconif  the  clastic 
hbres  ;  ihis  chan^e  first  appears 
in  ihe  vicinity  of  tht*  t-artilajif- 
ceils,  the  elastic  reticulum  sub- 
sequent]y  invading  the  more  re- 
mote  portionsof  the  matnx.  In 
the  development  of  the  fibro- 
cariilatje,  the  fibres  appear  coincidentIy  with  the  limitcd  pericellular  areas  of  hyaline 
substance. 

Chemical  Composition  of  the  Connective  Scbstances. 

Connective  Tissue. — The  fihrils  of  whiic  tibrous  connective  lisaiie  consist  af  a 
substancf  kn<iwit  hs  toHagen.  The  interfibnllar  ground-substance  contaiiis  mainly 
mucoid  and  the  alt>uminous  materials  serum  ^lobuli  and  serum  albuniiu.  Gclatht  is 
the  hydrate  of  colla^en,  and  is  ol>tained  by  boiling  tibrous  tissue  uith  water,  ulit-n 
the  gelatin  separates  hke  a  }elly  on  cooling.  In  the  čase  of  the  yellow  elastic 
fibres,  elastin  ts  found  in  plarc  nf  collagen.  In  reticular  tissue  reliculhi  is 
found.  The  latter  substance  contains  phosphonts.  Thcse  sul)stances,  namely, 
coUagtn  with  its  hydratc  gclatiii,  ulastin  and  perhaps  reliculin.  are  among  those 
known  as  albuminoids,  \vhich  are  closelv  related  to  the  true  albuniiiis,  vet  dififer  in 
Some  important  respccls.  The  albuminoids,  for  the  most  part,  contain  less  carbon 
und  niure  <xxygen  than  the  albumins  proper. 

Cartitage. — The  Abres  which  are  found  in  the  matrtx  of  fibro-cartllage  and 
elastic  cartilajjc  are  respectivcly  composed  of  collagen  and  of  clastin,  just  as  they  are 
in  the  corresponding  connective  tissues. 

According  to  His,  the  cheniical  composition  of  human  carlilage  is  as  folIows  : 


P«dn«i  1-1  MiToiis  cutiilugc  itorii  imcr^oMchtul  iti^tt      a  rtj 


CoiUl  cartlbKc. 

\Vaier 67.67 

S<ilids 32.33 

Organic  niatttr 30-13 

Mineral  salts 3.20 


ArticuTar  cartilaK«. 

73  59 
26^  t 

24-87 
1.54 


^y        In  the  mineral  salts  therc  is  about  45  per  cent.  of  sodium  sulpliatc.     A  somewhat 
^^sinaller  percentag^e  of  poiassium  sulphatc,  and  smaller  amounts  of  the  phosphates  (»f 
sodium,  calcium  and  magnesiuni,  as  \vell  as  of  sodiuni  chloride,  are  present. 

Adipose  Tissue. — The  ials  in  the  animal  !x»dy  are  mainly  the  trlglycerides  of 
stcaric,  piilrnilic  and  oleic  acid.     There  is  found  in  man  a  comparatively  large  ain<umt 
I  olein.     Small  quanuties  oi  lecithin,  cholesterin  and  iree  iatiy  aclds  are  also  found 
In  fai  tissue. 
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•     BONE  OR   OSSEOUS  TISSUE. 

I II  the  higher  vcrtcbrates,  osseous  tissuc  farms  the  bony  (rainework,  or  skclcton, 
which  givcs  aitachment  and  stippori  to  the  soft  paris,  affor^s  protection  to  the  more 
or  less  complctcly  surrounded  delicate  organs,  supplics  the  passive  levers  for  the 
excrcisc  oi  niuscular  acuoii.  insiurei  stabi]ity,  aiid  niaintains  the  dehnite  form  of  the 
animal. 

In  addition  to  contributlng  the  individual  boncs  compnsing  the  principal,  and 
in  man  the  only,  framcwork,  or  entoskeUton^  usseous  lissuc  occure  in  the  lower  ver- 
tcbrates  associated  with  the  integunient  as  an  txoskelehn,  Reprcscntatives  of  the 
latter  are  secn  in  the  bony  plates  present  in  the  skin  of  certain  ganokl  6shes, 
the  dcrnial  plates  of  crocodilcs,  the  donial  and  vcnlral  shieida  of  turtles,  or  the 
dermal  armor  of  tfie  armadillo.  Osseous  tissue  also  exists  \vithin  various  organs  in 
ccrlain  animals  and  then  constitutes  the  splanchnoskeleton.  Exninples  of  the  latter 
are  furnished  by  the  bony  plates  encountcred  in  the  sclerotic  coat  of  the  eyes  of 
birds,  in  the  diaphragmaiic  muscle  of  the  camel.  in  the  longue  of  certain  birds,  in 
the  hcart  of  ritmlnanis,  in  the  noše,  as  the  snout-bonca  of  the  hog,  in  the  respiratory 
organs,  as  the  laryngcal,  tracheal,  and  bronchial  boncs  of  birds,  and  in  the  gcnital 
organs,  as  the  penile  bone  of  carnivorous  and  certain  uther  inainmals. 

Truc  nsseoiis  tissue  docs  not  occtir  outside  the  vertebratcs.  Many  in\'ertebrate 
animals  possess  a  skclctal  framcwork,  iisiially  cxtemal  bnt  in  somt*  rasL-s  inlernal. 
Such  a  framevvork,  howcver,  consists  of  calcareous  incrustations,  hardcned  cxcre- 
tions  or  cuncretioris  composetl  principally  uf  calcium  carbonate  and  of  silicious 
structiires.  Tliese  earihv  or  miner.il  liani  parts  of  invertebrates  are  structureless 
deposits,  so  diOering  materiali)'  frrini  the  Inine  tissue  of  the  higlier  \ertef)rates  us 
well  in  structure  as  in  cheniical  composition.  Sometimes  a  dt^posit  of  calcareous 
material  occiirs  in  adult  cartilagc,  a  process  rntirHy  distinct  frnm  the  formatioti  of 
bone  tissue.  Familiir  cxamples  of  such  calcifieatlon  are  seen  in  the  costal  and  some 
of  the  l,irynge;il  cartilagcs. 

Chemical  Composition. — Bone  is  a  dense  form  of  connective  tissue,  the 
matrix  of  which  is  imprcgnated  wiih  hme  salts  ;  it  consists,  iherefore,  of  two  parts, 
an  artitnal  And  an  earthy  ponian.  the  tormcr  giving  toughness  and  the  latter  hardness 
to  the  osseous  tissue. 

The  animal  or  organic  part  of  bone  may  be  removed  by  calcination,  leaving  the 
inorganic  conslJlucnts  imdisturbcd.  If  a  bone  be  heat«!  in  a  Rame  with  free  access 
of  air,  the  animal  matter  at  first  becomes  charred  and  the  bone  black  ;  continued 
combustion  eniirely  rcmoves  the  oi^nic  matcrials,  the  carthv  portion  alone  remain- 
ing.  After  such  treatmcnt,  while  retaining  its  general  form,  the  bone  is  fragilc  and 
ca3ily  crushcd,  and  has  suffcrcd  a  loss  of  onc-third  of  its  wcight,  dne  to  the  destruc- 
tion  and  elimtnation  of  the  animal  consliluents.  The  latter,  evitlendy.  constitule 
one-third  and  the  mineral  matlers  t\vo-thirds  of  the  bone.  The  inorganic  constitu- 
cnts  include  a  largc*  amount  of  ralcium  phosphatc,  mnch  less  calcium  carbonate,  with 
small  proportions  of  calcium  fluoricie  and  cliloride,  and  of  the  salts  of  magncsium  and 
sodium. 

The  animal  portion  of  the  bone,  on  the  othtT  hiuid,  mav  bt-  sep;»rated  froni  the 
inorganic  salts  by  tlie  aclion  of  dilute  hydrt>cnloric  acid,  \vluch  desolves  out  the 
earthly  constitutenls  ;  after  such  treatment  the  bone,  allhuugh  retaining  perfectly 
its  form  and  details,  is  tough  and  riexible,  a  decalcitted  rib  or  fibula  being  readilv 
tied  into  a  knot.  The  animal  constitiicnts  of  bone  vicld  gelatin  upon  prolonged 
boiling  in  watcr,  therein  resenibling  (ibrous  connective  tissue. 

The  composition  of  bone,  according  to  Bcrzeltus,  is  as  foHows  : 


Organ  ic  matter 


Inorganic  matter. 


Gelatin  anri  hIood-wsseIs, 

Oilciimi  pl»tsphatf. 

Calcium  carbonate, 

Cnlcium  fliioridc, 

Macnt-siiim  nliosphate. 

Sodium  oxiue  nnd  sodmm  chitmde, 
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Physical  Properties. — Rauher  has  shoun  that  a  five-milUmetre  cube  of  com- 
hpact  bone  of  an  ox  whi:n  caicined  uill  reslst  prcssurc  up  to  29H  ptmnds;  whtn  decal- 
JciBocI  up  10  136  poiinds  ;  under  normal  conditions  up  to  S52  pounds,  the  pressure 
>  being  applied  iii  ihc  litic  of  tlic  lamclbe. 

It  results  froin  its  cumpusition  lliat  \vhile  bone  is  very  hard  and  resistant  to  press- 
ure, it  is  also  somuuhat  flexiblt',  elastic,  and  capable  of  withstanding  a  tearing  strain. 
lil  is  reniarkabic  that  in  man  v  substances  the  power  to  resist  a  crushing  strain  is  very 
kdifftrcnt  from  that  of  resistinj;  a  tcarlng  one.     Thus.  čast  iron  is  more  than  tivc  times 

as  resistant  10  the  fornier  strain  as  lo  the  latter,  and  wroujjhl  iron  is  riearly  twice  as 
tresistanl  to  the  latler  as  to  tlic  former.      Neither  of  thesc  malerials,  therefore.  is  well 

fitted  to  resist  bolh  struins,  since  a  niuch  jureater  quanlity  must  be  used  than  would 

be  needed  werc  either  material  to  be  exposed  only  to  the  strain  it  is  best  able  to  with- 

siaiid.      Bone,  however,   has  the  property 

ol  resisting  both  straiiia  with  approxin)ate]y 
I  «qual  facility,  its  tcarinK  hniit  bein^  to  its 
Icnishing  hmit  about  as  3  is  to  4.     This  has 

the  advaiita^^e   llial  stren^lli   need  not  be 

oblaincd  by  great  increase  of  iveight.  con- 
|9equendy  tlie  plan  of  bone  structtire  com- 
"bines  lightness  and  slrength. 

Structure    of    Bone.  —  On    sa\ving 

through  a  bone  from  which  the  marro\v  and 

ocher  soft  parts  have  been  rcmoved  by  ma- 

ceration  and  boiHng,  the  osscous  tissue  is 

seen  ( Fig.  113)  to  be  arranged  as  a  pc- 

riphcral  zone  of  compaci  bone  cnclosing  a 

variablc  amount  of    spongy  or  canecllated 

lxine.     In  the  iypical  long  bones,   as  the 

hunierus  ur  femnr.  the  compact  lissue  al- 

most   exclusively  forms  the  tubular   shaft 

eiiclosing  ihe  large  inarrow-cavily,  tlie  can- 

cellated    tissue    occupying    the    c.\panded 

extremities,   where,   with   llic  exce])tion  of 

a    narrow   supcrficia!   stratum  of  compact 

bone.  il  constiliilcs  tlic  entirc  fr;tincwork  ; 

Uie  clefts  between  the  lanielUt  of  the  spongy 

bone  are  direcl  exlensions  t>f  ihe  general 
tnetluUarv  cavity  and  are  filled  wilh  mar- 
row-tissue.  In  ihc  flat  bones  (Fig.  116), 
as  those  of  the  skull,  the  compact  substance 
consists  of  an  uuter  and  inncr  plate,  or 
tabifs,  enclosing  betueen  ihem  the  cancel- 
lated  tissue,  or  dipldč,  a.s  this  spong)'  bone 
is  often  tcrmed.     Short  an(f  irregidar  bones 

are  madc  up  of  an  inner  mass  of  spongv 

bone  covered  by  an  external  shcU  of  compact  substance  which  often  prescnts  local 

thickenings  in  order  to  insure  additional  strength  uherc  most  nccdcd. 

The  cancellated  bone  consists  of  delicate  bars  and  laniellaf  which  unite  to 

form  an  intrlcate  reticnlum  of  osseous  tissue  well  calculatec)  to  insurc  considerable 

strength  witliout  undue  wcight ;  in  many  positions,  cQiispicuously  iii  the  neck  of  the 

femur  (Fig.  374J,  the  more  robust  lamolla.  are  disposed  iu  a  detiiiite  manner  with 

a  vlew  of  m<'etinp  the  greatest  strains  of  pressure  and  of  lenstoti. 

AJthough  rompo.se<i  of  the  same  stnictural  elements,  compact  and  spongv  iKjne 

differ  in   thcir  histological  dctails  in  consetjucnce  of   the  seconcfar)-  modificaiions 

whicli  take  plače  during  the  conversion  of  the  spongv  bone.  the  original  form.  into 

the  compact  substance.     To  obtain  the  classic  picture  of  osseous  tissue,  in  order  to 

$tudy  its  general  arrangement  in  the  most  tvpical  form.  it  is  desirable  to  examine 

ihirr  ground  sections  of  the  conii^art  subsLince  cul  al  right  angles  to  the  axis  of  a 

long  bone  which  has  been  macerated  and  dried,  and  in  which  the  spaccs  contain  air. 


m 


SrrtiiJTi  ol  uj^icf  «0(1  of  htimcTiis.  slia^ini;  ihc 
cMcrrutl  U>-«r  ol  con)|uirt  lH>ne  »urrtiuoillnB  the  med- 
ullary  cavliy  below  »nd  Ibv  »ponKy  bone  ibov«. 
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The  compact  bone  in  such  prcparalions,  whcn  cxainined  undcr  Iow  ampti- 
fication  (Fig.  ii-|l.  is  scen  to  bc  composetl  of  ossettub  layfri  arranged  as  three 
chief  groups  ;  \a}  ihc  circumferential  ianuMa,  which  cxtend  |jurall<.-l  lo  ihe  t:xtemal 
and  internul  suriacts  af  the  conijiart  Imne  ;  {h)  ihc  Jlavrtsian  lamellff,  \vhich  artr 
disposcd  concentrirall}' and  form  conspicuous  anniilar  gronps,  the  Haversian  svstems, 
onclosing  the  Havcrsian  caiials  ;  and  {c)  the  inttrstitiai  or  ground  lamelltr^  uhich 
conslitutc  the  intenening  more  or  less  irreg^ilarlv  arranged  bonv  Iayers  lilling  up 
the  spaces  betwecn  the  Haversian  svsiems  and  the  periphcral  slratu. 

Fiu.  114. 


""    -^  .  ^    — ExlrrTt.it  1  in  itmf*rm- 
'  -  -h  tial  Umvll« 


"*-  *  SMR  UiikUk 


4/ 


-Intvmlli«!  lamelUv 


,— .  v    ^^V7 


-^Cr^.-S^^JTiL^^i- 


-liilenuil  ciTcnmicra*- 
tnl  Ikaielbr 


TrmmvencKcticMior  compaci  hooc  (melktanall :  the  »c^iioti  hiu  becn  stuijocIbikI  drinlthcnn  lik  Ui:uD««n 

flllcd  wflhsir.     "'  ft".. 

Each  Haversian  sy&tem  consists  of  the  conccntrically  disposed  lamellie  and 
the  ccntrally  situated  channel,  or  /Varv-rj/Vj«  eanal,  enclosing  the  ramifications  of  the 
med«iUary  Uooti-vesscis  and  assoriattd  marrow-lia3uc.  Betwcc'n  the  annutarly 
arrangeil  laineHa*  are  scen  sniall  »[liiidle-shaped  or  oval  spact-s,  the  lacuntf,  aUuit 
,02  millimetre  long,  .01  millimetro  wi<ic,  and  .006  millimctre  thick,  from  which  ex- 
tend  minute  radiating  channols.  tlic  canalicuH ,  establishing  cominunication  between 
the  adjacent  lac\in.T  of  the  same  Haversian  syslem.  The  lacun."c  and  the  ranaliculi 
constitute  an  intercommunicating  net-work  of  Ivmph-spaces  similar  to  those  encoun- 
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tercd  in  oihcr  fnrtns  cif  dense  coniieH?ti\e  tissiie.  Smce  the  lacumf  are  coniprcssed 
oval  cavities  lying  between  thu  laniclla;  of  the  osseous  matrix,  when  viewcd  in  sec- 
tions  which  pa&s  ihroug^h  ihe  lavcrs  ;tt  rij^hl.  anjjles  (Fig.  ii7>,  ihe  lariina?  prcsent 
thcir  iiarrowtT  diuiensions,  appcarinj^  lluis  in  prolilc  ;is  sinall  Icnttlurni  si)aces  ;  scen 
in  5iectioiis,  vn  tbc  concrary,  which  paas  paralld  to  the  lamellx-  (Fig.  iiS).  the 
lacuns  are  liroader  and  more  circular,  the  spact-s  with  the  canaliculi  ioraiing  the 
spider-like  figiires  so  conspicutius  in  l(jnjjitudinal  sections  of  dried  bont. 

The  characteristic  arraojijcment  of  the  larnclla-  nf  the  Havcrsian  svslcms  is  due 
lo  ihe  secondar)'  (onnation  ot  the  osseous  lissuc  diirinj*  the  convcrsion  of  the  ulder 
spongv  bone  into  compact  lissue,  the  circuniference  of  the  systcm  corresponding  lo 
the  Haversian  spacr  in  which  tlic  subsequeiit  developmcnt  of  ihc  conceiitiic  lainella: 

Fig.  115. 


l'^^  Vit'  •  ^  #\     V^ 


-  Intcntittal  lamcIliB 


•-'  A' 


CHcimlrrrirtiiil' 
tsiDtUn: 


cniuil 


'  y\ 


}i^. 
x^' 


p >bliqi>«)y  cul  Hnver- 

»iaii  caiiol 


yr^'\lr' 


Lon^KiKltiial  scrtion  al  compact  bone,  iround  snd  dHcd.    >.  As- 

took  place.  It  follows,  from  ihis  relation,  that  Haversian  sy8tems  exist  onIy  tn  com- 
pact bone.  since  the  necessarv  secondary  deposit  does  not  occur  during  the  growth 
of  the  sponjjv  or  cancellous  tissue. 

The  lamelLe  ot  osseous  tis&iie,  wheii  deprived  of  the  mineral  mattcrs  nntJ  exam- 
ined  in  ihin  fragmcnts,  ofttn  displav  the  ultimate  fibrous  structurc  w-hich  thcy  pos- 
scss.  since  thev  consist  of  delicate  fibrils  oi  /iSrous  fissuf  cmbeddcd  ttilhin  a  ground- 
substance  nnd  associated  inio  IjundU^s  which  are  arrang-ed  as  cr<»ssing  and  interwoven 
lavere.  Wilhin  the  Haversian  lamella'  the  fibrous  biindles  cross  generallv  at  rijrht 
angles,  but  in  other  locatioiis  they  are  less  rei^ularlv  and  more  acutelv  disposed. 

The  pcrforating  fibrcs  of  Sharpev  (Fig.  119)  con.siat  of  bundles  of  fibrous 
tissue  which  penetrate  the  lamcllsc  in  a  direction  perpendicuhir  or  obUque  to  their 
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surfacc.  and  thus  pin  or  bolt  tlie  lajors  together.  These  fibres  are  especiallv  numcr- 
oiis  iii  ihe  superticial  lameli^  beneath  thc  periasteum,  to  which  membrane  they  owe 
thcir  formation,  and  wilh  which  many  seem  lo  be  directly  continuous.     They  are 


Fig.  i]6. 


«■■ 


^^msm^' 


Seciini of  Irontat  bot)«,  shuwiii£  Uk  a1)m;iicc  ol  Havcrauin  ijAtcmK.    >  >o. 

readily  found  on  the  surfaccs  of  the  lamcllae  of  decalcified  bone  wluch  have  been 
forcibiv  scparated.  Allliouj^h  usuallv  consisting  of  bundles  of  fibrous  lissiie,  it  is 
probablc  tliat  in  some  cases  the  perforating  fibres  are  dastic  in  natiirc.  They  are 
somelimes   imperfectly   calcilied  and   leavc,   thcrcfore,    on   drying.    tubiilar  canals, 

which  pitrrcc  ibe  lamcUa  fruin  iJie  cx- 


\y 


F'G'  *>7'  terior  of  the  bone.     Since  the  peHo- 

raling  tibres  are  assooiated  genetica]ly 
ttith  the  j)eriosteum,  they  are  never 
found  in  the  secondarv  lamella  consti- 
tuting  the  Haversian  svstcms. 

Thc  Haversian  čanals  are  con- 
tinuations  of  the  medullary  cavitv  and 
serve  the  important  purpose  ni  cnn- 
veying    the   blood-vessels  ivithin    the 
com])act  substance  ;  froni  ihcse  vcssels 
the  nutritive  fluids  pass  into  the  peri- 
vascular    Ivmph-spaces    between    the 
walls  of  the  canal  and  the  blood-ves- 
sels and  ihcMice.  by  way  of  ihe  cana- 
liculi,  tthich  open  into  thesc  lymph- 
spaces.  into  the  adjacent  lacini^,  and 
so  on  into  ihe  surrounding  portions  of 
the  coinpact  substance,  the  nutrition  of  which  is  thiis  mainlained.     Although  the 
average  si2e  of  the  canals  is  abnut  .05  millimctre,  those  ncxt  the  medullar\'  cavity 
are  larger,  some  nieasuring  .  i  niillimelre  or  more  in  diamcter.  and  contain,  in  addi- 
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Lacunic  uid  ratuiltrull  Iroin  itricd  hottv  cui  pnnillrl  w  ilh 
llie  InmvlUe.     >.  300. 


ion  to  the  blood-vcssels,  an  cxtensioii  of  thc  marrow-tissuc.     The  individual  chan- 

[)eU  are  sliorl,  and  conirnuiiicalt  hy  oblique  hranchts  with  adjacent  canals  (Fig. 

J1I5J.     The  Havcrsian  canals  intlirectlv  communicate  with  tlic  extcrnal  surfacc  o( 

Jie  bone  by  niL-aus  of  the  cliannuls,  or  lo/kmatm' s  ca/ia/s,  \vithin  the  circumfcr- 

lential  lamellx,  which  open  by  minute  orifices  and  rcceive  vascular  twig5  from  llie 

Iperiosical  blood-vcssels  (Fig.  122);   the  tattcr  are  thus  hrought  into  free  anaslo- 

[inosis  with  the  branchcs  derivcd  irom  the  nicdullarv  vessels,  the  l\ro  constiluling  a 

free!y  communicating  vascular  net-work  throughout  the  compact  substance. 

The  Bone-Cells.— The  detaiktjt 
osseous  tissue  thus  far  considered  per-  Fh"--  i  iS. 

tain  to  thc  structure  of  thc  passive  in- 
■lerrelhilar  consliiiients  of  a  dense  con- 
.neclive  tissue  ;  in  addilion  to  thcsc,  a.s 
in  other  fornis  of  conneclive  substances, 
ihe  more  active  elements  are  the  con- 
necti ve- tissue  cells,  here  known  as  the 
bone-cflis.     As  already  pointcd  out,  the 
tacunče  and  the  canaliculi  represeiU  in- 
lercommunicating  lymph-5paces,  similar 
to  ihose  encountered  in  the  cornea  or 
U.other  dense  ci>nne<:tive  lissue  ;  as  in  the 
Flatter  so  also  in  the  osseous  tissue,  the 
cellular   elements    occupv   the   lyniph- 
spaces,  the  bone-cells  lying  within  the  lacunar.     Since  the  classic  pictures  ol  lxine 
are  derived  from  ground  sections  of   dried  tissue,   in  such  preparations  the  deli- 
cate  bone-ctlls  have  shrunken  and  disappcarcd,  and  the  lacun.-p  contain,  at  best, 
oniv  the  indistinguishable  remains  of  the  cells  mingled  with  dtbris  produced  during 
the  prcparation  of  the  section  :   the  lacun^e  and   the  canaliculi   in   dried  seclions 
are  filled  with  air,  by  reason  of  which  condilion  they  appear  as  the  familiar  dark, 

sharply  dcfined.  conspicuous  spider- 
Fi«.  119.  like  tigures. 

In  order  to  5tudy  the  bone- 
cells,  the  tissue  aher  (ixation  is  de- 
calcificd  and  stained.  and  moimted 
in  an  approved  preserving  medium  ; 
in  consequcnce  of  such  trcatment 
thc  air  is  displacetl  from  the  spaces 
within  the  bone,  vvhich  nnw  appear 
fAintly  outlincd,  the  delicate  ramifi- 
cati^ins  (jf  thc  canaliculi  jn  places 
bcing  almr>st  invisJble.  The  bone- 
cells,  aftcr  bcing  stained  in  such 
decalcil*ietl  preparations,  appear  as 
small  lenticular  or  stellate  bodies 
\iithin  the  lacuna-  (  Fig.  121),  which 
thev  alniost  entirely  fill.  Each  cell- 
bocly  consists  of  granular  cytopl;ibni 
from  which  delicate  processes  ex- 
ten<i  fnr  a  variable  distance  into  the 
canaliculi,  in  fa\orable  localilics  the 
protoplasmic  processes  sent  ont  by  adjacent  bone-cells  sometimes  ineeting.  The 
deeplv  Rtaining  nucleus  appears  as  a  brilliant  point  wilhin  the  stellate  cel!. 

Thc  Pcriostcum.  —  The  extcrnal  surfacc  of  bones  is  closciv  in\'ested,  excepl 
vhere  covered  with  cartilage,  with  a  fibrous  membrane,  thc  pcriosUum.  a  structure 
of  greal  imptortanre  during  developmenl  and  gTowth,  and  later  for  the  nutrition 
and  protoction  of  the  osseous  tissue.  During  childhood  an  end  of  the  immalure 
bone  may  lx-  brokcn  ofT  and  vet  held  111  pUce  by  ihe  perioslcum.  The  adult  peri- 
t>5leum  consists  of  two  layers,  an  outi^r  fibrous  and  an  \xv\\^x  jibroelaslk :  when 
coveruig  young  bones,  howcver,  in  which  growth  is  activcly  progrcssing,  thc  peri- 
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osteum  contains  an  ndditional  stratum,  the  ostfogentffr  iaver,  wh[rli  Itos  closely  asso- 
cialcd  with  tlic  cxtcrior  of  thc  bone.  Afltr  growth  hns  ccascd,  the  osteogenclic 
layer  becomes  reduced  to  an  inconspicuous  stratuni  included  as  part  oi  ihe  fil>ro- 
elastic  constituent  of  tlie  periostoum, 

'X\\fi  /ibroi/s  iaver  is  compnscd  nf  clnsely  placcd  himdles  of  fibrmis  conncciive 
tissuc,  and  scrvcs  ta  support  largcr  blood-vcssels  vvltich  brcak  up  u-iOitn  thc  dec|Kn- 
paris  of  thc  periosieuin  into  the  minule  twig3  entering  the  canals  opening  onto  ihe 
surfacc  of  the  bone. 

Fig.  i  20. 
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Otili<]u«  «eft)cm  of  dccalcificd  libja,  stiovliiK  filffou!.  duiracler  of  lamellir  and  xR>tips  of  Sharpey*B  fihre«.    X  4*». 

'Vhc  Jidro-eiasiic  Iayer  consists  of  a  rich  feIt-work  of  elastic  fibrcs,  oftcn  arranged 
as  severa!  distincl  strata  ;  the  elastic  tlssne  is  Sfiiarated  from  the  surfacc  of  the  bone 
by  a  laycr  of  fibrous  lissue  coniparativelv  rich  in  flat,  plate-likc  conuLClivc-tissue 
celis.  the  fL-miitiis  of  the  elements  of  the  (>st<?ogenciic  Iaver.  Thc  inner  snrfacc  of 
the  periostcum  is  intimatelv  attachtKl  to  the  osseous  lissue  by  nicans  of  delicate 
proctrsses  of  cunncrtive  lissue  which  arcompany  the  hlood-vcsscls  into  thc  nutrient 
canals  ;  this  relation  persists  from  the  continuity  of  the  formative  tissueof  thc  young 

periofiteum  with  the    early  mnrrott-tissue. 
I"ic-  '31,  Between  thc  fibrous  bundica  ncxt  the  bone 

numerous  cleft-like  1ymph-spacca  exisl  ; 
these  are  imperfecllv  lined  by  the  etidothe- 
lioid  cnnnertivp-tissue  eclls  and  connnnni- 
^  cate  with   the    Ivmph-channels  within   the 

bone. 

The  osti'ogi'ticlU'  /a ver,  conspicuous 
during  ihe  dcvelopment  and  growth  ol  the 
osseous  tissue,  consists  of  delicate  bundles 
of  fibroua  tissue  and  lar^e  numbcrs  of 
conncctive- lissue  cells  of  an  cmbri,'onaI 
tvpe.  Those  ncxt  tlic  grouing  l«ine  as- 
sume  a  low.  irrogular  columnar  form,  and 
are  disposcd  in  rows  upon  thc  surfacc  of 
the  developing  osseous  tissue  ;  since  these 
cells  are  conccrned  in  the  production  of  the 
lattcr,  lhcy  are  appropriately  tcrmed  osirobfasts.  Later  some  of  thcm  become  sur- 
roundcd  by  thc  bony  matrix,  and  are  thus  transformcd  into  bone-cells.  The  osteo- 
genetic  Iaver  is  rich  in  blood-vessels  which,  as  the  bone  i^  formed,  are  continue<l  into 
the  primar\'  marronv-cavitics, 

Thc  Marrow.  -The  spaces  in  tlie  intcrior  of  boncs,  whethcr  the  Inrge 
mcdullan,-  cavitics  surrounded  by  the  compact  substance  forming  thc  shaft  of  tlie 
long  bones  or  the  irregular  interslices  between  the  trabecuUe  composing  the  cancel- 
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atcd  lissiic,  are  fillc<l  wiih  bone-marrow.  The  laiier  aUo  exiends  u-tthin  ihe  larger 
Havcrsian  canals. 

Althoujfh  originalljT  only  of  one  varietv  witliiii  iht:  Imjiics  of  ihc  eariv  skelcton. 
the  marrow  in  the  adull  con;iistsoi  two  tcind.s,  the  ye//ow  and  the  trd.  Thus,  wttliin 
ihc  shah  oi  the  long  bones  it  cotisistsof  a  light  ycllowish  tissiie,  prcsenting  the  char- 
actcristics  of  ordinar>*  adii)osc  tisstic,  whilewiihin  ihc  spaces  ni  the  canccllattd  lissue 
at  the  i'n<Js  of  the  same  bones  iht*  iii:irroxv  appears  of  a  duH  red  color.  In  additton 
to  the  ends  of  the  long  bores,  the  localities  in  uhich  red  marrow'  especiallj'  occurs 
are  the  bodica  of  the  vcrtebra;,  the  nbs,  the  sternum,  the  diploe  of  the  cranium.  and 
the  short  bones. 

Red  Marrow. — The  ingrow(h  of  the  periostcal  tisstie  and  blood-vessels  con- 
stitntes  the  priniar>-  marrow  wilhin  the  cnibiyonal  skeleton  ;  from  tlils  tissue  ihe  red 
marrow  blling  the  voung  bones  is  direcllv  derived.     The  red  marrou*  is,  tlierefore, 
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the  tvpical  and  first  formed  varieiy  within  the  foetus  and  the  young  animal  ;  subse- 
quenily,  that  situated  within  the  shaft  of  the  long  bones  liecoines  convericd  into 
yellr>w  marrow  by  the  rcplacement  of  the  majoritv  of  the  n;arrow  elenients  by  fat- 
cclls. 

The  red  marrow  f^Fig.  12,^),  uhen  cxamined  in  section  after  fixation  and  staining, 
presents  a  delicate  reticulum  of  connective  lisatie  which  supi)i>rts  ihi*  numerous 
niedullary  blood-vesseU  and  the  uellular  elemenLs.  Ne.xt  the  bone  the  fibrous  Ussue 
fnrms  a  thin  membrane,  the  mdosteum,  h'ning  (he  mednll;»rv  ravitv  and  the  larger 
Hnversian  canaU  inio  uhich  the  marrow  extends.  This  membrane  is  highly  vascii- 
lar.  iis  vesscls  joining  ihose  wiihin  the  osscous  canals  on  the  one  side  and  those  of 
the  marTOW  nn  the  oilier. 

The  delicaie  fibrous  reticulum.  in  addltion  to  the  thin-wal!ed  btood-channels 
whicb  it  supporta,  contains  wilhin  iiy  niesht-s  the  severa!  varietics  of  elcmcnts  char- 
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acteristic  of  the  red  marrow  ;  these  are  :  (i)  the  marroiv-ceUs,  (2)  the  eosinophUe 
ceiis,  (3>  \\\i^  giani  ce/h,  aml  (4)  the  muieated  trd  hhod-cells. 

The  marrow-celis,  or  nnrhcvUs,  reseiuble  the  large  lymphoc>'tes  of  ihe 
blood,  biit  nuiv  <lifitr  from  the  latler  in  thcir  sli^htl/  larger  size  and  in  the  possession 
of  a  relati\eiy  largc  round  or  oval  nucieiis  which  contains  coinparativelv  litUe 
chromalin;  the  presence  of  neutrophile  graniiles  within  the  c\'t(>]>lasm  of  the  marrow- 
cells  affords  an  additional  differential  characteristic  when  compored  with  ihc  large 
Iyinphocytes  in  whidi  ihcsc  granules  are  ahsent. 

The  eosinophile  cells  occur  in  considtrablc  numbcrs  within  the  red  marrow, 
and  appcar  in  viirvini;  sl.i>jes  o(  j;rowth.  as  eviilenced  by  tlielr  roiind  mononncUar^ 
the  indented  irmisitional  and  segmented  polvmorphonuclcar  condition  ;  ihe  cells  con- 
tainin^  the  lattcr  form  of  nucleus  are  mosl  abundant  and  rcpre»cnt,  probably.  the 
mature  elemcnts. 

The  giant  cells,  or  mychp!axes,  are  huj^e  tlements  of  irrcgular  o\al  form.  and 
contain  simple  or  polymorphous  nuclei.     They  represent  sjjecialized  myelocyie5, 

Fig.  123. 
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and  during  the  processes  resulting  in  the  removal  of  osseous  tissue  they  are  the 
osteoclasts  tthich  are  actively  en^aged  in  eflectinp  the  absorption  of  the  bony 
matrix.  Ordinarily  ihe  giant  cells  ocrupv  the  central  portions  of  the  marrow  : 
when,  how€ver,  lhey  enter  upon  the  role  of  bonc-destroyers.  thcy  lie  on  the  sur- 
face  of  ihe  osseous  trabecul;e  within  the  depressions  knoun  as  Howsftip's  lacuna 
(Fig.  128). 

The  nuclcatcd  red  blood-cells  \vithin  the  red  marrow  are  concerned  in  the 
important  fiinction  of  renewing  the  colored  cells  of  the  blood,  the  red  niarrow  bcing 
the  chief  seat  in  which  this  process  takes  plače  afier  birth  ;  hence  the  red  marrow  is 
classed  as  a  bl<N>d-forming  organ.  The  nucleated  red  blood-cells  cxist  witiiin  the 
marrov  in  two  forms,  an  older  and  a  voiinger.  The  genetically  okler  cells,  the 
enihroblasis,  are  the  descendants  of  the  embryonaI  nucleated  blood-cells  on  the  one 
hand  and  the  immediaie  parents  of  the  yonnger  bloodelements  on  the  other.  The 
erythroblasts  possess  relativclv  large  nuclei,  with  chromatin  reticuhim  and  cvtoplasm 
tinged  u-ith  hemoglobin  ;  ihev  are  frequenrly  observed  during  mitosis,  since  thev  give 
rise  10  the  second  generation  of  nucleated  red  blood-cells.     The  latter,  the  normO' 
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l//tu/j,  are  directiv  convcrlcd  iiilo  rhe  in;tturc,  non-nuclcated  red  blood-dtsks  on  the 
Idisappearance  of  iheir  niicleus.     In  addilinn  lo  a  larger  aniount  of  harmoglobin  in  their 
lcytoplasm.  ihc  normoblasts  dificr  from  tlic  crvthroblasts  in  the  possession  of  a  decply 
Staining  nucltus,  in  which  ihe  chroinalin  no  longer  appears  as  a  rcticulum. 

It  is  usual  to  ftnd  isolalcd  groups  o(  fat-cclls  di^itributed  within  the  red  marrow, 
althouirli  ihe  amount  of  adiposo  lissuc  is  very  mcaj^ro  in  localilics  farthest  rcmoved 
from  the  mednila  of  the  lonj^  lxincs.  The  varicties  of  leucocytes  usuallj*  seen  in  the 
^  blood  are  aiso  encountercd  wiThin  the  red  ninrrow  in  consequcnce  of  iht-  intimate 
rclations  bcl\veeii  the  lallcr  tlsauc  and  llic  blood-slream  conveved  by  the  medullary 
capillarlob. 

yellow  Marrovv.^Sincc:  the  appcarancc  of  the  ycilow  marrow  is  due  lo  the 
preponderallng  accumulaiion  of  fat-cells  which  havc  rcplaced  the  iypic3l  cicments 
of  iho  marrow  containcd  \vithin  the  shaft  of  ccrtain  bones,  the  formaiion  of  this 
varietv  is  sccondarv  and  rnust  be  rcgarded  as  a  rcgression. 

Examined  in  section,  yellow  niarrow  resembles  ordinary  adipose  tissue,  since 
il  consists  chiefly  of  ihe  lar^'^e  oval  fal-cells  supporteil  by  a  delicate  reliculum  of 
conncctive  tissue.  In  locaHtJcs  in  which  the  lattcr  exists  in  coiisidcrable  quantity, 
numerous  Iymphoid  cells  rcpresent  the  reniaining  elements  of  the  originaUy  tvpical 
inarrow-tissiic,  Aftcr  prolonged  fastinjj  the  yeilow  marn>w  loscs  murh  of  its  oily 
material  antl  bccomcs  converted  into  a  gclatinous  substance  containing  compara- 
li%'ely  few  fat-cells  ;  upon  the  re-est;ibUshment  of  normal  nutrition  this  tissue  n)ay 
again  ai»smne  the  iisual  appearance  of  yellow  marrovv. 

Blood-Vessels. — The  generous  blood-supply  of  bonca  is  arranped  as  two  sets 
of  vcssels,  ihc  y>čnos/ca/  and  the  medullarj,'.  The  fonncr  ronstilutes  an  cxternal 
net-work  wiihin  the  periosteum,  from  which,  on  the  one  hand,  minute  twigs  enter 
lljf  siibjacent  compact  substance  ihroiigli  channels  (  Voihnann  s  cana/s)  conimuni- 
cating  wilh  the  HaversJan  canals.  within  \vhich  they  anastoniose  \vith  the  branches 
derivcd  from  the  medullarj-  svstem  ;  addiiional  vessels,  on  ihc  othcr  hand,  pass  to 
the  cancellated  tissue  occupyiny^  the  ends  of  the  lon^  bones. 

The  meduliary  arttry  is  often,  as  in  the  casc  of  the  long  bones,  a  vessel  of  con- 
siderable  size,  \vhich,  accompanicd  by  companion  veins,  traveraes  the  compact  sub- 
stance through  the  obliqucly  directed  meduUarv  cana/ to  gain  the  central  part  of  the 
marrou".  On  reaching  this  position  the  meduljan,'  artcr\'  itsu.il!y  divides  into  asccnd- 
ing  and  desccnding  branches,  from  \vliicii  radiating  tuigs  pass  towards  the  peripherv. 
The  laiier  terminate  in  relatively  narrow  arterial  capillaries,  which,  in  turn,  expand 
somc\vhat  abruptlv  into  the  largcr  venous  capillaries.  Such  arrangement  rusults  in 
diminished  rapiditv  of  the  blood-strcam,  the  blood  slottIy  passing  through  the  net- 
work  fornicd  by  the  vtnous  capillaries.  The  latter  vessels,  within  the  red  marrow, 
I  possess  thin  uaJls  and  an  iniperfect  endutlielial  lining  in  consccpiencc  of  whirh  the 
bloo<l  coines  into  close  relatiun  with  the  elements  o(  the  mcdullary  tissue.  Piiring 
its  slugj^ish  course  within  the  blnod-spaces  of  the  rt-d  niarrow,  the  blood  takes  up  the 
ii»:wly  formed  red  cells,  uhich  thiis  gatn  enlrancc  into  the  cirrulatinn  tn  replace  the 
effete  corpuscles  whirh  are  conliniiallv  imdergoltig  dc^tniction  ailliiii  iht^  spleen.  It 
is  pHjbable  that  leucocytes  aIso  originale  in  tlie  lxine-marrow. 

After  thus  coming  into  intimate  relations  \vitl»  the  marrow-tissue,  the  blood  b 
^oUccied  by  capillaries  which  form  small  veins.  Tn  addition  to  the  companion  veins 
accompanving  the  nutrienl  artury  along  tlic  medullarv  canat,  in  many  tnstances  the 
larger  veins  pursue  a  course  independent  of  the  arteries  and  einerge  fruin  the  can- 
cellous  tissue  by  means  of  the  canals  piercing  the  compact  substance  at  ihe  ends  of 
ihe  bones,  .Although  destitute  of  va]v(!S  uithin  the  medulla,  the  veins  possess  an 
unuAtial  numbcr  of  such  folds  immediatelv  after  escaping  from  the  bone. 

Lymphatics. — Tlie  detinite  lymphaiic  channels  of  the  bnnes  are  principally 
associdled  witli  the  blcH^d-vessels  of  ihe  periosteum  and  the  marrovv  ^a  pfrivasnilar 
ihannels.  alihuui^h  it  is  probable  that  Ivmphalic  spaces  exist  wilhin  ihe  deeper  layers 
of  the  periosteum.  in  close  relation  to  the  osseous  tissue.  The  perivascular  Ivni- 
phatics  follow  the  hlood-vessels  into  the  Haversian  canals,  nhere.  as  well  as  on  other 
stirfaces  upon  u-hich  the  canaliciili  open,  ihc  svstem  of  inlcrcommunicating  juice- 
channels  represented  by  the  lacuna?  and  the  canaliculi  is  directly  related  wilh  the 
Ivmphatic  Irunks. 


Nerves. — The  periosteum  contains  a  considcrablč  number  of  nerves,  the  ma* 
ioriiy  of  which,  however,  .irc  dcritincd  for  the  sii|)ply  of  the  underlving  osseous 
tissue,  since  those  distiibuleci  to  llic  tibrous  cnvdupe  of  ihc  bone  are  few.  The 
periosteal  nerves  folloiv  the  larger  Ijlood-vessels,  in  the  wnlls  of  \vhich  thcv  chieflv 
terminate.  AfeduUary  nerves  accoinpanv  the  corresponding  blood-vesacls  ihrough 
the  medullary  canal,  and  ;vithm  the  marrovv  break  up  into  fibriila:  to  be,  probably, 
distribuied  to  the  walls  of  the  vascular  branchcs  along  whii'h  ihcy  lie,  Rcgarding 
the  »lliniatc  endings  and  arrangenient  of  the  sensorv  libres  liiilc  is  known  ;  in  vicw 
of  the  lo\v  de>;ree  of  sensibilitv  possessed  by  hcalthy  boncs  and  their  pcriosteura. 
the  number  of  such  nerves  present  in  osseous  structures  must  be  very  smalL 


DEVELOPMENT  OF   BOiNE. 

The  boncs  composing  the  human  skelcton,  wilh  fc\v  exccplion9.  are  preccdcd 
by  masses  of  enibrvonal  carlilagc,  which  indicatc,  in  a  general  way,  the  forms  and 
relations  of  the  subseqnent  osseous  sejfinents,  aithough  manv  details  ol  the  modd- 
ling  aecn  in  the  mature  bones  appear  only  after  completed  development  and  the  pro- 
longed  exercise  uf  ihe  po\verful  madifvin^  iatfuences  excrted  by  the  action  of  the 
attached  niuscles.  Sincc  ihe  priinarv  forination  of  such  hones  lakes  placc  wiihin 
the  cartilajje,  the  proccss  is  approprialclv  teriued  (ndockottdral  devetopviaii. 

Certain  other  bones,  nutablv  those  forniiny  the  vault  of  the  skull  and  almost  al! 
those  of  the  face,  are  not  preceded  by  cartila<je,  but,  on 
Fig.  124.  the  contrarv,  are  produced  within  sheets  of  connective  tis- 

sne  ;  such  bones  are  said,  therefore,  to  arise  by  inlra- 
mčtn^rattous  dčvt-hpmcni.  It  \vill  be  seen,  however,  that 
the  yrealcr  p;ut  of  ihe  bone  formcd  by  endochondra!  de- 
velopment untlergoes  absorption.  the  spontjv  substance 
ivithin  the  ends  of  the  lonjj  an(J  the  bcidies  of  the  irregu* 
lar  bones  representiny;  llie  persislent  contribiition  ol  this 
process  of  hone-prnduclion.  Evcn  in  those  cases  in  uhich 
the  intracartilaginoiis  mode  is  conspicuous,  as  in  the  de- 
velopment of  the  humerus.  femur,  and  other  long  bones. 
the  important  parts  consistinjj  of  compacl  substance  are  ihe 
product  of  the  periosteal  connectivc  tissue,  and  hence  ife- 
neticallv  resemhle  the  Inlramembranoiis  jjroiip.  Although 
butli  methodsof  bone-formation  in  manv  inslances  proceed 
coinci(.lently  and  are  closely  rclaled.  as  a  matter  of  con- 
venience  thev  may  be  described  as  indepcndent  processcs. 
Endochondral  Bone  Development. — The  pri- 
niary  cartilage,  fornied  by  the  proliferaiiun  and  ct>ndensa- 
tion  of  tlie  elcments  of  the  young  mesolilnstic  tisstie,  grad- 
ually  assumes  the  characteristics  of  ond^rvonal  carlilage. 
\vhich  by  the  end  of  the  second  month  of  inira-ulerine  life 
maps  nut  the  principal  sepments  of  the  fa-tal  cartilagfinous 
skeletnn.  These  scgments  are  invesied  bv  an  immature 
form  of  perichondrium,  ox  pHmarv  perknUitm,  froni  \vhich 
proceed  the  cleincnls  activelv  enj*agetl  in  ihi*  production 
of  the  osseous  tissuc.  The  primarv  periosteum  consists  of  a 
compact  outer  /f^rt7«j  and  a  looscr  inner  osteoi^eneik  laver; 
the  latter  is  rich  in  cells  and  dclicate  intercellular  fibres. 
The  initial  changes  appear  within  the  canilage  at  points  knnwn  ss  centres  <^ 
ossijicaiion,  which  in  the  long  bones  are  situatcd  al)out  the  midtllcof  the  fiitiire  shaU. 
These  ca  rl  v  changes  (Fig.  135)  involve  botli  cells  and  niatrix.  which  exhibil  con- 
spicuous increase  in  sJze  and  amount  respccii\-cly.  As  a  fiirthtr  consequence  of  this 
activitv.  the  carlilage-cells  become  larger  and  more  \'esicnlar,  nnd  encroach  upon  the 
iniervening  matrix,  in  \vhich  depositi"n  of  limo  salts  no«-  takes  plače,  as  pvtdenced 
by  the  griltv  resislanre  ofTcnd  to  the  knife  whcn  carried  through  such  ossific  cenires. 
On  ac(|uiring  their  maximuni  grontlt  the  cartllagc-cclls  soon  exhibit  indtcations  of 
impaired  vitality,   as  suggested  by  their  shrinking  protoplasm  and  degenerating 
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acičL     The  cnlarged  spaccs  enclosing  thesc  cells  are  sumetimes  designaled  as  the 
riniarv  aftt>/a. 

Coincidtnilv  uith  thise  intracnrtil.iginoiis  clianj^^es,  a  ihiii  peripher;il  l:iycr  <»f 
»ne  has  been  fonnccl  bcnealh  the  younpr  iKriosttnm  ;  from  thc  lattcr  bud-like 
proctsses  of  the  ostcrijrpnetic  layer  grow  »uvard  froni  the  pfrii)hc-ry  a,nd  invade 
the  timbryoiial  airtUa^je,  by  absorption  ol  the  cartilage-matrix  gatning  the  centre 
of  ossitication  and  ihcre  enccting  a  destriiction  o(  ihe  less  resisiant  ccils  and  inter- 
veniag  njairix.  In  conse(]uence  of  the  pcnetration  of  thc  poriostcal  proccases  and 
the  acconipanying  absorpti<tn  of  thc  cartilage.  a  spacc,  thc  />n'/rujn'  itiarro7V-caviiy, 
nnw  occupies  the  centre  of  nssihcnlion  and  contains  thf  dir<'ct  c<inttiiu;iiion  of  the 
osleogenetic  lavcr,  This  tissuc.  \\\q  firimarv  marrctv.  which  has  thus  gaincd  access 
to  the  interiorof  tiie  cartiiage,  contrjbutes  llie  cellular  eK-int-nts  uponwiiich  a  double 
role  devohes, — to  produce  osseous  tissue  and  to  remove  thc  embryonal  cartiiage. 

The  cart)lage-niatrix  closing  the 
enlargcd    cell-spaccs   ncxt   ihc  pri-  Fig.  135. 

mary  marrow-cavity  suRers  absorp- 
tion, whcrcl>y  ihc  cartiiage -ccUs  are 
liberated  and  ihe  o]>cned  spaces  are 
convertcd  into  thc  sa'ondaty  atroitr^ 
and  dircnlv  commiinicatc  with  the 
growing  mcdullary  cavitv.      After 
thi*  ebtabhshintiil  of  this  cuininutii- 
cation,  ihe  cartiiage- cells  escapefrom 
thcir  foriner  honies  and  iindergo  dis- 
integraiion,   iakhtg   no  part  in   Ihe 
dirčci pioducdon  o/ thc  osseous  tissuv. 
Beyond  ihe  unnie<liale  liinibi  nf 
ihe  priniarv  marro\vcavity  ilie  car- 
tiiage-cells,  in  turn,  repcat  the  pre- 
jiaratory  stagc*s  of  incrcascd  size  anil 
inipaire*!  vilalitv  already  described, 
but  in  addition  thcy  often  exhibit  a 
conspicuous  rearrangement,  whcre- 
by  they  (orni  columnar  grniips  se[ia- 
rated  by  inter\'ening  tracls  of  calci- 
fied  matrix  ( Figs.  126,  129).     This 
characteri&tic  belt,  or  zone  of  ralci- 
_^cation,    surroiinds    ihe    mcdullary 
c:avity  an<i   marks  the  area  in  uhidi 
the  desiruction  of  the  cartiiage  ele- 
»nents  is  proj^ressing  wiih  greatcsl 
«nergy.       In    consequcnce    of    the 
columnar  ^rouping  of  llie  eniarged 
cartiiage- celi  s   and    the  inter\"cning 
septa  of  calcificd  malrix,  an  arrange- 

uient  particularlv  wel!  marked  in  the  ends  of  the  diaphvsia  ol  the  long  liones,  a  less 
and  a  more  resistant  poriion  nf  thr  cartiiage  are  offered  tu  the  allacks  L>f  the  inarrovv- 
tisstic  l>y  ihc  celi- and  matrix-c<»liinins  respeclivclv  ;  as  a  result  ol  this  difierence, 
the  cells  and  the  imniediatclv  surrounding  partitions  are  first  al»s<trbfd.  while  the 
inter\'ening  trabeculae  of  calcilicd  cartilage-nialrix  remain  for  a  tirne  as  irregular  and 
indented  processes,  often  deeplv  tintcd  in  sections  stalncd  with  hicmatoxylin,  which 
extend  l)eyond  tlic  last  cartiiage- cells  into  thc  medullary  cavitv.  These  trabeculse 
o(  calcificd  cartilagc-niatrix  serve  as  supports  for  the  marrnw-cells  assigncd  to  pro- 
duce llie  true  bone,  since  thesc  clcnients,  thc  osieoblasls,  hccome  arranged  alnng 
these  trabeculje,  upon  which,  ihrough  thc  influcnce  ol  thc  cells,  the  osseous  tissue  is 
formed. 

SimnltaneonsIy  with  the  dcstntdivc  phase  attcnding  the  absorption  nf  thc  car- 
I  tjlage,  the  £onstntdive  process  is  institutcd  by  the  osteoblasts  by  uhich  thc  hone- 
■■fcaue  is  formed.     These  specialized  connective-tissue  elements,  resting  upon  the 
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finallv,  thev  lie  isolated  within  the  nettly  formed  bone  as  its  cells  ;  ihe  bone-tcUs  are 
therelore  Jmprisaned  osteoblasis,  which,  in  turn,  are  specialized  connective-iissue 
elements.  The  bonc-cells  occupv  minute  Icnticular  spaccs.  the  primary  iacuna,  at 
this  imnuture  stage  the  canaliculi  bemjj  stilt  unforined.  The  early  bone  itialrix  is  al 
first  soft,  aince  the  deposition  of  the  calcareous  materiab  takes  plače  subsequen(ly. 

The  increase  in  ihe  thickness  of  the  nfw  bone  is  attcndcd  bv  the  gradual  disap- 
pearancc  o(  the  enclosed  rcmains  of  the  calrifted  cartilajje.  the  last  Iracea  of  which, 
however,  can  be  scen  for  some  considcrablc  tirne  as 
irregular  patcbes  within  the  osscous  trabccul*  (Fig. 
*3i ).  somewhat  rcmoved  from  tfie  zone  of  calcification. 
The  cartiJage  and  the  bone  of  the  trabecuUe  stand, 
therefore,  in  inverse  relations,  since  the  stratum  of  bone 
is  thinncst  whcre  the  cartila];re  is  thickcst.  and.  a>n- 
versc!y,  ihe  calcified  niatrix  disappears  uilhiti  the  robust 
bonv  trabcciil^e.  A  number  of  the  latter,  together  vvith 
the  enclosed  remains  of  the  calcified  cartila^e,  soon 
underj^o  absorptinn,  with  a  corresponding  enlartjeincnt 
of  the  intervening  marrow-spaces.  Tl»e  rcmainini^  tra- 
beculx  increasc  by  the  addition  of  new  lameilce  on  the 
surfacc  covercd  by  the  osteoblasts.  and  at  some  distance 
from  the  zone  of  calcification  form  a  trabecular  relicuium, 
the  priinary  central  spongv  bone.  !n  the  čase  of  itie 
irregular  bones,  the  central  spongv  bone  is  reprcsented 
by  the  cancellated  substance  fonning  tbe  interna!  frame- 
work  ;  in  the  long  bones,  on  the  contrary.  the  primary 

cancellated  tissuc  undergoes  further  absorption  wit!iin  the  middle  of  the  shaft  simul- 
taneouslv  with  Its  continued  developinent  at  the  ends  of  the  diaphysis  from  the  car* 
tilage.  As  the  resull  of  this  absorption,  a  large  spacc — the  central  man ow-cavtty — is 
formed  fKig.  129),  the  growth  of  which  keeps  pace  with  the  general  expansion  of 
lile  bone. 

The  absorption  of  the  young  osseotis  tissue  to  which  reference  has  been  made 
is  effected  tlirough  the  agency  of  largc  polyniorphonuclcated  elements,  the  osie^ 

clasts.  These  are  specialized  marrow- 
cells  whose  parlicular  role  is  the  break- 
ing  up  and  absorption  of  bone-matrix. 
They  are  relatively  very  large.  their 
irrcgularly  oval  iMidies  meiisuring  from 
.050  to  .100  millimetre  in  length  and 
Irom  .030  to  .040  millimetre  in  breadth. 
The  Dsteodasts  <  Fig.  12S).  singly  or 
in  groupb,  lie  in  close  relation  to  the 
surface  of  the  bone  which  they  are  at- 
tacking  within  depressions,  or  How- 
fhip^ s  Iacuna^  produced  in  consequence 
of  the  crosion  and  absorption  of  the 
osseous  matrix  which  they  effect. 
When  not  engaged  in  the  destriictionof 
bone.  these  cells  occupy  the  more  central 
portions  of  the  marrov-tissue,  where, 
in  the  later  stages,  they  are  prohabIy 
identical  with  the  myclopIaxes  or  giant 
cells  encountered  in  the  red  marrow. 
The  oniv  part  of  the  central  spong\'  bone  which  persists  aiter  the  completed 
development  and  gTowth  of  the  long  bones  is  that  constitiiting  the  cancellated  tissue 
occupying  their  ends.  It  wil]  bc  seen,  therefore.  in  many  cases,  that  the  product  of 
the  endochondral  bone-formation.  the  primarv  central  osseous  tissue.  is  to  a  large 
cxtenl  absorbcd,  and  constitutes  only  a  small  part  of  the  mature  skeleten.  The 
«arly  marrow-cavity,  as  wcll  as  aH  its  ramirtcations  belwcen  ihe  trabeciilie,  is  filled 
uith  the  young  marrowiissue  ;   the  latter  gives  rise  to  the  permanent  red  marrow 
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in  ihe  limitcd  sitiiations  where  the  central  spongy  bone  persists,  as  in  the  vertebrae, 
thc  ribs,  the  stcmum,  and  ihc  ends  of  the  long  bones. 

The  imporlant  lact  may  be  liere  emphasized  ihat  the  process  sometimes  spoken 
of  as  the  "  ossitication  oi  cartilage"  is  reaUy  a  substitution  of  osseous  tisstie  for  car- 
tilage,  and  that  evcn  in  the  endochondraJ  mode  of  formation  carlitage  is  n^rver 
direciiy  conx>erte4  into  bone, 

The  ossifitation  of  the  epiphyses  (Fig.  130),  which  in  the  niajority  of  cascs 
does  not  begin  until  some  tirne  aitcr  birth,  thc  cartilage  capping  ihc  diaphvsis  mean- 
uhile  retaining  its  embryonal  character,  repeats  in  the  essenlial  leatures  the  details 
alreadv  described  in  connpction  with  endochondral  bone-forniation  of  the  shaft. 
After  ihe  establishment  of  the  primarv  marrow-cavity  and  the  surronnding  spongv 
bone,  ossification  extends  in  two  directions, — towards  thc  periphery  and  towards  the 
adjacent  end  of  the  dtaphysis.  As  this  process  conlinues,  the  laycr  of  cartilage  in- 
icrposed  between  the  central  spongy  bone  and  the  free  surface  on  the  one  hand, 

and  betuecn  the  central  bone  of  the  epiphysis 
and  lhedLaphysis  on  the  othcr.  is  gradually 
rediiced  until  in  places  it  ontirely  disappears. 
Ovcr  the  areas  which  correspond  to  the  later 
joini-surfaces  tlie  cartilage  persists  and  be- 
comcs  thc  arlicular  cartilage  covering  the 
frce  ends  of  the  bone.  \Viih  thc  final  ab- 
sorption  of  thc  plates  scparaling  thc  epiphyses 
frorn  the  shaft  the  osseous  tiasue  of  the  scg- 
ments  becomes  conlinuous,  "  bony  union" 
being  thus  accomplislied. 

Intramembranous  Bone-Develop- 
ment. —  T  lit-  forc-gning  cousidoration  of  the 
formation  uf  bot:e  ivithin  cartilage  renders  it 
evidcnt  that  the  true  osteogenetic  elementa 
are  contributed  by  the  pcriosteum  when  the 
latter  membrane  sends  its  processes  into  the 
ossitic  centre  ;  thc  distinction,  thereforc.  bc- 
twccn  endochondral  and  membranous  bone 
is  one  of  siluaiion  rathur  tlian  of  inherent 
diffcrencc,  sincc  in  both  the  active  agents  in 
the  production  of  the  osseous  tissue  are  llie 
'  ublasts,  and  in  essential  feaiiircs  the  pro- 
'■•  ->es  are  identtcal.  Since  in  the  produc- 
tion of  mcmbrane-bone  the  changcs  within 
j>re-existing  cartilage  do  not  come  into  ac- 
count,  the  development  is  less  complicated 
and  conccrns  primarily  only  a  formative  pro- 
cess. 

Alihoiigh  the  development  of  ali  osseous 
tissue  outsidc  of  cartilage  may  be  grouped 
undcr  the  general  heading  of  intramembranous,  lwo  phases  ol  this  mode  of  bone- 
formation  m  ust  V)c  rccognizcd  ;  the  one,  the  intramembranous,  in  the  more  literal 
sensc,  applying  to  the  de\'elopment  of  such  bones  as  those  of  the  vault  of  the  skull 
and  of  thc  facc,  in  which  the  osseous  tissue  is  formed  within  the  mesoblastic  sheets, 
and  the  other,  the  subperiosteai,  contributing  wilh  few  exceplions  lo  the  production 
of  everv  skcleial  segment,  in  which  thc  bone  is  dcposited  l>encath  rather  than  within 
ihe  connective-tissue  matri.\.  In  consideration  of  its  alniost  imiversal  participation, 
the  periosteal  mode  of  development  will  be  regarded  as  the  representative  of  the 
intramembranous  formation. 

Subperiosteal  Bone. — The  voung  pcriostcum,  it  wiU  be  rccallcd,  consists  of 
an  outer  and  more  coinpact  fibrous  and  an  inner  looser  osteogenetic  Iayer.  The 
latter,  in  addition  to  numerous  blood-vessels,  contains  voung  connective-tissue  ele- 
mcnts  and  deliciite  bundlt^  of  fibrous  tissue.  These  cells,  or  osteob/asts,  l>ecome 
more  regularly  and  closely  arranged  along  the  fibrilt^e,  about  which  is  deposited  the 
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i  length,  by  the  addition  of  the  last-formed  mairiK  upon  the  supporting  fibrcs,  hut 
atso  in  width,  by  the  deposition  of  neiv  layers  of  osaeous  material  by  the  osteoblasts. 
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Tliese  cclls  cuvcr  tliu  cxlcrior  af  thc  trabccutic  as  thcy  He  surroundcd  hy  the  young 
marTow-tissue  whjch  e.vtends  frora-the  osteogenetic  layer  of  the  periosteum  into  the 
intertrab«:ul;ir  spaces.  The  »nion  of  the  younj;  irabeculie  rt-sults  in  the  protluction 
of  a  svibperiostoal  net-\vork  of  osseous  tissiie,  the  peripheral  spon^v  bone.  The  lattcr 
(orms  a  shcU  surrounding  the  central  cndochondral  l>one,  or,  where  the  lattcr  has 
alrea(iy  disappeared,  the  central  marrow-cavity  of  the  shaft.  The  two  processes, 
central  and  peripheral  bone-iormation,  progress  simultaneouslv,  so  that  the  produc- 
tions  of  both  lie  side  by  sitle,  often  in  the  same  microscopical  tield  (Fig.  131). 
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The  development  of  compact  bone  involves  the  partial  absorption  of  the 
subperiosteal  net-work  of  usscoiis  tral>ecul-T  and  thc  secondary  rlcposilion  of  new 
bonc-iissuc.  The  initial  phasc  in  the  conversion  of  ihc  pcriphoral  spon(;y  bone  into 
compact  substance  is  ihe  partial  al>sorption  uf  the  trabecula^  by  the  ostt-aclasts  of  the 
primarv  marroi.vtissue  ;  in  consequence  of  this  process  the  close  reticulum  o(  perios- 
leal  lx>ne  is  reduced  to  a  delicate  iramewf)rk,  in  which  the  comparatively  thin  remains 
of  thc  trabecula^  separate  the  grcatly  enlarged  primarv  marrow-ca\-ities,  which,  now 
known  as  ihe  ifaversian  spaces,  are  of  roiind  or  oval  form. 

Afler  the  destructive  work  of  ihc  osteoclasts  has  progressed  to  the  reouired 
exlent,  the  osteoblastic  elcmcnts  of  ihe  young  marrow  contained  within  the  Haver- 
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sian  spaces  institute  a  secomlary  lorinative  process.  by  which  new  bone  is  dcposited 
on  the  walls  of  ihe  Haversian  spaces.  Tliis  process  is  continiicd  until,  lavcr  afier 
luycr.  almosl  the  entire  Ha^■c•rsian  space  is  filled  wilh  the  rcsulting  concentricall)- 
(iisposed  osseous  lamell.-e  ;  the  cavilv  rumaining  al  the  centre  of  the  ncw  bone  per- 
sists  as  tlie  Haversian  canal,  while  ihc  concentricallv  arranged  layers  are  the  lamclliE 
oi  the  Haversian  svslein,  tlie  e.xani  ul  ihc  latter  corresponding  to  the  form  and  size 
oi  the  Haversian  space  in  which  the  secondary  dejHJsit  of  bt^nc  occurs.  It  is  evidont 
Irom  the  developmenl  of  the  compact  substance  ih^l  the  inierstilial  or  ground- 
lamella-  of  iho  adult  tissue  corresjjond  to  the  remalns  of  the  trab<.-culce  of  the  priniar/ 
spfnij^v  bone  ;  these  lamellre  are.  therefore,  genetically  older  than  ihose  constituling 
the  Haversian  svslems.  The  details  of  the  formation  of  the  Haversian  lamellae,  in- 
cluding  the  deposition  of  the  matrix  and  the  inclusion  of  the  osteoblasts  to  form  the 
bone-ccUs,  are  identical  with  ihose  of  the  production  of  the  trabecula;  of  the  earlier 
bone. 

Intramembranous  Bone. — The  development  of  certaiii  bones.  as  ihose  con- 
stituting  the  vault  of  the  skull  and  the  grcalcr  pait  of  ihe  skeleten  of  the  face, 
diners  in  ils  earliest  details  from  ihat  of  [he  siibpcriosteal  bone,  althougb  the  essen- 
tial  features  of  the  processes  are  identi- 
cal. The  mode  by  which  these  meni- 
brane-bones  are  formed  may  claim, 
thcrcfore,  a  brief  consideralion. 

The  early  roof  of  the  skull  consists. 
pxcept  wheredeveloping  miiscle  occurs. 
onIy  of  the  integuniont,  the  dura  mater, 
and  an  intervcning  connective-tissuc 
Iayer  in  which  the  membranous  boncs 
ATc  formed.  The  earliest  evitiences  oi 
ossihcation  U5ually  appcar  airaut  the 
middle  nf  the  area  corresponding  to  tlu- 
later  bone,  delicate  spiculcs  ol  the  new 
bone  radiating  from  the  ossjfic  centre 
lovvards  the  peripherv*.  As  the  tra- 
becul«  increase  in  size  and  niimber  thev 
join  to  form  a  bony  net-\vork  (Fig. 
132),  close  and  robustat  the  centre  and 
wide-mcshed  and  delicate  toivards  the 
margin  \vhcre  tlie  retJculum  fades  into 
ihe  cnnnective  tissue.  \\'ith  the  con 
tinued  growth  of  the  bony  tissue  the 

iiet-u*ork  becomcs  more  and  more  compact  unlil  it  forms  an  osseous  platc,  which 
};radual|y  e.xpands  touards  the  limits  of  the  area  devotcd  to  the  futurc  bone.  For  a 
tirne.  howcver,  imtil  the  completinn  of  ihc  earliest  growih,  the  young  bones  are 
separated  from  ihcir  neighlx»rs  by  an  intervcning  tract  of  unossificd  conncctive  tissue. 
Subsequent  to  the  earlier  5t;iges  of  the  formation  of  the  tabular  bones,  the  continucd 
growth  takes  plače  bcneath  the  periosteum  in  the  manner  already  describe<l  for 
other  lx>nes. 

On  examining  microscopicany  the  connective  tissue  in  which  the  formation  of 
membrane-bone  has  begun,  this  layer  is  seen  to  contain  numerous  ostfOj^etiHic Jibres 
around  and  upon  wliich  are  grouped  inany  Lrregularly  oval  or  stcllate  cclls  ;  the  latter 
correspond  lo  the  osteobiasts  in  oiher  locations,  since  through  the  agency  of  these 
elements  the  osseous  matrix  is  deposited  upon  the  fihrcs.  As  the  stratum  u\  bony 
material  increases  some  of  the  cells  are  enclosed  to  form  the  futurc  bone-cor- 
ptiscles.  Althouph  the  ostcogenetic  fibres  correspond  to  delicate  bundles  of  hbrous 
tissue,  thev  are  stiffer.  slraighter,  and  presenl  Icss  indicalion  of  fibrillar  structure. 
Since  the  (ibrcs  ionning  the  eniis  of  ihe  bony  spicules  generally  spread  oul,  they  frc- 
(juently  unite  and  interlace  wiih  the  fibres  of  adjacent  spiciiles,  thus  early  suggesting 
the  production  of  the  bony  net-work  which  later  appears. 

Growth  of  Bone. — It  is  cvident.  since  the  new  bone  is  deposited  benealh  the 
periosteum,  that  the  growlh  of  the  subperiosleal  bone  result.s  in  an  increased  diame- 
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ter  of  thc  shad  as  well  as  in  thickening  of  ihe  osscous  wan  scparating  thc  meduUar)' 
caviiy  frum  the  surface.  In  tirder.  therefore.  to  maintain  the  balance  betueen  ihe 
longitudinal  growth  of  the  medunary  caviiv,  effectcd  by  ihe  absorption  of  the  endo- 
chondral  bone,  and  its  lutcral  expansion,  the  removal  of  thc  innermost  portions  of 
the  subpcrioslcal  bone  soon  bccomcs  necct»sary.  Absorption  of  ihe  older  intcrnal 
trabecula;  thus  acconipanies  the  deposition  of  new  osstous  tissue  at  thc  poriphorv  ; 
by  thls  combination  ot  dcstruclive  and  formative  proccsscs  iht  thicknt-ss  of  the 
cvlindrical  ivall  of  the  compact  substance  of  ihe  diapliysis  is  kcpt  within  the  proper 
limtls  and  the  increascd  diameter  of  thc  mcdullary  cavitv  insiircd. 

Throughoiit  thc  period  of  carly  growth  tlic  incrcase  In  Icngth  of  thc  bone  is 
due  to  thc  addilion  of  new  cartilage  at  the  cnds  ;  latcr.  thc  cartilaginous  increments, 
contributed  by  the  chondrogcnetic  layer  of  ihe  perichondriuin,  are  supplenientcd  by 
interstitial  e.\i>ansion  folIowing  the  multipiication  of  the  esisting  cartilage-cells.  On 
attaining  the  maximnm  grou-th  and  the  complelion  of  epiphvseal  ossification,  a  por- 
tion  of  the  cartilagc  may  pcrsist  to  form  thc  articular  surfaces.  Aftcr  the  ccssation 
of  [jeripheral  growth  and  the  completion  of  the  investing  !aycr  of  compact  substance, 
the  osteogenetic  laver  of  the  periosteuni  Ijccomes  more  condensed  and  less  rich  in 
celhilar  elements.  retaining,  howcver.  an  intimaie  conncctJon  with  tlie  lasl-formed 
subjacent  bone  by  nicans  of  thc  vasciilar  processes  of  its  tissue.  which  are  in  con- 
tiniiity  with  the  marrovv-tissiic  nithin  the  intraosseons  canals.  In  addition  to  being 
ihe  most  important  structure  for  the  nutiition  of  the  bone,  on  account  of  the  blood- 
vessels  which  it  supports.  thc  periosteum  responds  to  demands  for  the  produclion  of 
nevv  osscous  tissue.  whether  for  renewed  grouth  or  repair,  and  again  becomes  active 
as  a  bonc-forniing  tissue,  its  elements  assuming  the  rdle  of  osteoblasts  in  imitation 
of  their  predecesaors. 
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The  skcleton  forms  thc  framcwork  of  thc  hodv.  In  ihcvvidest  scnse  it  includes, 
besides  thc  bones,  certain  cartUagcs  and  tlie  joints  by  which  ihe  different  parts  are 
hcld  togethcr.  Theskelcton  of  vcrtcbratcs 
is  divided  into  the  a.viai  and  iho  appendic- 
uiar :  thc  fornier  constilutcs  tliu  support- 
ing  frami.*work  of  thc  Irunk  and  liead  ;  thc 
lattcr,  that  of  thc  extremities. 

The  Axial  Skeleton. — Thc  jreneral 
plan  of  thc  axi.il  Ak<ltton  of  ihe  trunk  is 
as  foIIows  :  a  rod  cfHtiposed  of  niany  hony 
disks  (thc  vcrtcbnU  bodies)  conncctcd  by 
fibro-canilage  sc])arutestwocaiials,adoraaI 
and  a  ventral.  In  most  vcrtcbratcs  thc  rod 
is  in  the  main  horizontal,  uith  tht*  dorsal 
canal  abovc  and  the  vtniral  bt.low  ;  hut  in 
man  thc  nid  is  practicallv  vurtJca!,  \vith  the 
dorsal  oaiial  behiiidand  ihc  ventral  In  front. 
Thc  former  is  aiUcd  thc  neitrai,  bctausc  it 
cncloscs  the  central  ner\'ou3  system  ;  the 
lalter,  the  vtseeral.  Thc  veritbrai  cohimn 
has  dcvelopcd  about  the  primary  axis,  thc 
notochord.  The  neural  canal  is  cncloscd 
by  a  Bcrics  of  separate  arclics  sprinjjinjj  ono 
irom  each  vertebra.  The  skeletal  parts  of 
the  anlerior,  or  ventral,  canal  are  less  nu- 
mcroiis  ;  thcy  are  thc  ribs,  the  costal  cartt- 
iiif^rf,  and  the  hrast  bone.  AIk)vc  is  the 
bonv  framevvork  of  ihc  hcad,  or  thc  sku/L 
Tliis  also  is  divided  into  a  dorsal  and  a  ven- 
tral f>ortion  by  a  bony  element  which  is 
apparently  a  conlinuation  of  the  Ix>dies  of 
thc  vcrtcbrae,  and,  indecd,  is  actuallv  dc- 
velopcd. in  parT,  around  thc  front  of  the 
notochord.  Thc  ccphahc  axis,  howcver,  Js 
l>ciU  at  an  anj^lf  vvith  the  vcrtebial  boilics, 
so  that  the  neural  archcs,  \vhich  hcre  en- 
close  the  brain,  are  chicfly  no  longer  be- 
hind  but  abovc.  Bclow  and  in  froni  of 
the  brain-casc  is  thc  /tuf.  uhich  contains 
thc  beginning  of  thc  digestive  tttbf,  of 
which  the  jaws  and  teeth  are  Hpecial  oryaii3. 
In  the  hcad  wc  do  not  find  the  separalion 
of  thc  parts  enclosing  thc  brain  into  a 
series  of  vertebra^,  but  thcv  are  clcarly  a 
continuation  of  the  vertebral  arches,  thc 
posterior,  or  occipital,  division  strongly  suggesting  a  vertebra.  The  face  is  far  more 
complicaled,  the  vertebral  plan  being  lost.     In  short,  thc  axial  skeleton  consists  of  a 
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central,  many-ioinied  rod  bciil  (or\vard  near  thc  top,  with  very  perfecl  bony  waUs 
behind  and  above  it,  enclosing  ihe  central  nervous  systc*iM.  and  very  imperfcct  bony 
and  cnrtilaginous  walls  bdore  and  bclow  it,  encIosiny:  thc  diijcstivc  a|>paratus  and  its 
associates,  the  circuUtorv,  resptratorj',  urin;iry,  and  reproductive  organs. 

Thc  Appendicular  Skeleton  has  an  t'ntirdy  distinct  orij^in  ;  it  is  thc  frame- 
tt'ork  of  the  linibs,  It  cnnsists  of  iwo  girdlcs,  a  th&racic  and  a  peffic,  to  each  of 
uhich  is  attached  a  scries  ti|  aegnicnts,  thc  terminal  one  of  which  cxpands  into  five 
ravs, — -jinf^ers  and  tocs.  Accoriiing  to  some  analomists.  the  truc  vertebratt*  plan  is 
of  seven  terminal  rays,  but,  the  question  being  stili  undecided,  the  more  usiial  sys- 
lem  us  fol!owed.  Each  of  ihese  ray3  consibts  of  ilirec  ur  four  boncs.  Proxinial  to  this 
comes  a  series  of  short  bones. — tvrist  and  ankk  ;  stili  nearer,  a  pair  of  bones,— ^tf«- 
arnt  and  leg:  then  a  single  bone, — atm  and  thigh ;  and  lastly  a  bony  arch, — ihe 
girdie. 

In  man,  the  thoracic  girdle.  made  np  of  coUar-bone  and  shoulder-blade,  lies 
external  to  the  chest,  vvhile  the  pelvic  girdle  (ušes  on  each  side  into  one  bone,  nieets 
its  fellott-  in  front,  and  unitcs  wilh  ihc  bodies  of  ccrtain  verlebrir.  Thus,  besides 
bcaring  a  limb,  the  pelvic  girdle  forms  a  part  of  the  wall  of  the  abdominnl  and  llie 
pelvic  cavities  and  uould  seem  to  belong  to  the  axial  skeleton,  bul  embryology  and 
comparative  anatomy  show  that  it  does  not. 

GENERAL  CONSIDERATION  OF  THE  BONES. 

The  bones  have  the  physiological  funciion  of  bearing  weight,  of  affording  pro- 
tection,  and  cspcctallv.  by  thc  systems  o\  levers  composing  the  limbs,  of  ef^ecting 
movemenls  through  the  action  of  the  muscles.  T)iey  must,  iherelore,  be  capable  ^ 
resisting  pressure.  accidenlal  violence.  and  the  ^train  caused  by  thc  puli  of  ihe 
muscles.  Thc  size  of  the  bones  must  be  such  that  besides  ser\-ing  the  obvious  nee<ls 
of  supporl  and  |)rotection  ihcv  iray  be  siifiicicntly  large  to  of?er  adcquatc  siirface  for 
the  origin  antl  inseriion  of  muscles,  and  the  shape  must  bc  such  as  to  allow  this 
without  unduc  ucij^ht. 

Shapes  of  Bones.  — Bones  are  divided,  according  to  their  form,  inio  long^ 
flat,  and  irrcgniar  :  such  classilication,  however,  is  of  little  value,  since  njany  bones 
might  bc  variouslv  placed. 

l^ng  bones  form  the  I>est-defined  group.  Thcy  consist  of  a  shaft  and  two 
extrcmilies.  each  of  which  takcs  pari  in  thc  furmalion  of  a  joint.  or,  as  in  the  čase  of 
the  last  phalanges,  is  terminal 

Fiat  bonrs,  uhere  \ery  thin,  consist  of  a  single  plate  ;  wherc  thicker,  lhey  con- 
sist of  two  plates  scparated  by  spongv  substance  called  diploe. 

Irregular  bones  may  be  rcgarded  as  embracing  ali  oihers.  The  group  of  the 
so-called  short  boufs  lias  no  significance. 

Sesamoid  Boncs,  with  thc  c.xception  of  the  patella,  are  not  usuallv  included 
in  the  description  of  the  skeleton.  Willi  the  above  exception,  thev  are  small  rounded 
bones  develoj>ed,  for  the  most  part,  in  the  capsules  nI  ]oints,  but  suinelimes  in  ten- 
dons.  L*sually  one  surface  is  cartilage-covered,  and  either  enters  into  the  formation 
of  a  joint  or,  separated  by  a  bursa,  plavs  on  another  bone,  or  on  cartilage  or  liga- 
ment.  Thcir  function  is  to  obviate  friciion,  and,  in  some  cases,  to  changc  the  direc- 
tion  of  ihc  puli  of  a  muscle.  The  ninnbcr  of  sesamoid  bones  is  vcry  variahle  ;  but 
the  usual  idea  ihat  l]iey  are,  so  to  speak,  accidenlal,  depending  on  !he  mechanics  of 
a  certain  joint  or  tcndon.  must  prDbahly  l>c  abandcined.  They  are  rather  to  be  con- 
sidered  as  rcal  parts  of  thc  skeleton,'  aH  of  \vhich  have  their  places  in  certain 
animals,  but  ali  of  which  either  are  not  devcloped,  or,  if  thev  do  appear,  are  again 
lost  in  others.  Thus,  certain  sesamoid  bones  of  the  5ngcrs  are  very  frequent  in  ihe 
foelus  and  verv  rare  in  ihe  adult. 

Gro^vth  of  Bones. — ^The  microscopical  details  of  bone-growth  are  givcn  else- 
whcre  f  pagc  94).  Sufficc  it  lo  say  here  ihat  each  bone  has  certain  so-callcd  centres 
of  ossijicodion  from  which  ihe  formation  of  the  new  bone  spreads.  In  ihe  long  bones 
there  is  one  main  centre  in  the  shaft,  nr  diaphvsis,  which  appears  in  the  first  half  of 
foetal  life.     Other  centres  appear,  usually  some  tirne  afier  birth,  tn  the  cnds  of  the 

'  Thilrnius :  Morpholog.  Arbetten,  Bd.  vi.,  ftgS. 


io6 


HUMAN   ANATOMV. 


Parts  of  Bones. — The  fonowing  are  some  of  ihe  names  applied  to  fcatures 
oi  bone  : 

A  proiess  is  a  general  term  for  a  projection. 

A  spine  or  spitious  process  is  a  sliarp  projection. 

A  tuhcrosity  is  a  large  rounded  one,  a  tubercU  is  a  »mali  one,  eicher  rounded  or 
poiiited. 

A  cresl  ia  a  promincnl  ridgc. 

A  head  is  an  enlargemtiU  :it  tlie  end  of  a  bone,  in  part  articular. 

A  neck  Ls  a  constriction  below  a  hcad. 

A  condyii  is  a  rounded  articular  eminence,  generallv  a  inoditication  of  a  cyIJnder. 

A/ossa  is  a  pit. 

A  gUrtoid  cavity  is  a  shal)ow  articular  deprcssion. 

A  cotyloid  cavtiy  is  a  dt:Lp  one. 

A  suicus  is  a  furrow. 

\/oramcH  is  a  hnle,  in  the  sense  of  a  perforation. 

A  sinus  is  the  cavity  of  a  hol!ow  bone,  cqui\alent  to  antrum.  It  ts  used  also 
to  designate  certain  groovcs  for  vcins  in  tbe  cavity  of  the  craiiium. 

In  addition  lo  the  cartilage-covered  articular  surfaces  proper,  the  fresh  bones 
show  in  some  places  a  plate  of  cartilage  quitc  like  one  for  a  joiiit  ;  such  plates  ser>"C 
to  lessen  the  frictiun  of  a  tenduii  playing  uver  tiie  butie.  In  uther  places  a  look  uf 
peculiar  smoothness  is  conferrcd  l>y  the  presencc  of  a  bursa,  although  cartilage  is 
wanting. 

Sex  of  Bones. — The  general  cliaracteristics  of  the  bones  of  the  femalc  sub- 
)ect  are,  liršt.  a  grcater  slenderness  ;  second.  a  smuller  tlevelopinenl  of  proccsses 
and  ridgcs  for  muscular  attachment  ;  ihird,  and  most  important  of  ali,  the  small 
size  of  the  articular  surfaces.  These  guides  usually  suftice  to  delermine  the  sex  o( 
the  chief  bones  ;  some,  especially  those  of  the  pelvis,  possess  characteristic  sexual 
difterences  of  form. 

Age  of  Bones. — Ai  bitih  ihe  long  bones  have  cartil^nous  ends  in  which, 
with  one  or  two  e.xceptions,  the  centres  of  ossification  have  not  yet  appeared.  Many 
bones  at  this  period  stili  consist  of  several  pieces  which  ultiniately  fusc.  The  shapc 
and  proportions  are  in  some  rases  diffcrent  from  those  of  the  adult.  Sexual  difler- 
cnces  cannoi  in  most  cases  be  deterniined.  Oiiring  the  /irsl  vfars  new  centres  of 
ossifiralion  apjiear,  distinct  pieces  unite,  and  the  proportions  changc  from  the  tvpe 
of  the  infant  to  tliat  of  the  cliild.  rowards  puberly  important  further  changcs  in 
proportion  occiir,  and  sexiial  differences  develop. 

A/ffr pudniv  X\\Q  bones  prescnt  thrccstagcs, — adolescence^  tnatnriiv,  andseni/ify. 
In  the  (irst  the  union  of  the  cpiphyscs  is  going  'on  ;  afler  this  has  taken  plače  the 
line  of  separatiun  is  visible  for  a  tirne,  but  gradua]Iy  disappears.  Our  know|edge  o( 
ihc  time  at  \vhich  these  changes  occur  enables  us  to  delermine  the  age  of  the  skel- 
eion.  The  long  period  of  maturitv  presents  little  thal  ailows  of  a  precise  estimate 
o(  age.  The  separare  bones  of  the  vauh  of  the  cranium  gradiiallv  hise  into  one. 
The  senile  skcielon  in  its  extremc  st.ige  is  vcry  slriktng.  There  is  a  general  atrophy 
of  ihe  bones  lx)th  within  and  vvithout.  those  ol  the  face  becoming  in  parts  of  paperj' 
thinncss  ;  not  onlv  the  cavitics  \vilhiri  ihe  cranial  bones  become  larger,  but  aJso  tlie 
»paces  within  the  cancellous  tissuc  insidc  the  bones,  due  to  the  partial  absorption  of 
ihc  spongv  substance.  The  onIy  bones,  however,  \vhich  show  a  distinct  change  of 
lonn  lire  the  javs.  and  this  is  a  secondarv  result  of  the  loss  of  the  tceth.  In  many 
coscs,  howe\'er.  senile  al>sorption  and  atrophy  do  not  occur.  except,  perhaps,  in  the 
bcftd  ;  it  mav  be.  tlierefore.  absolutclv  impossible  to  distinguish  a  long  bone  of  an 
oIkI  »ul^ject  from  one  of  an  individual  in  early  maturity.  The  periotls  al  which  the 
an  of  t»ones  is  most  often  a  mattcr  of  medico-Iegal  inquiry  are  at  the  time  of  birth 
Wtl  in  childhood  and  youth.  The  dates  of  the  first  appearance  of  ossification  in 
llie  v*rious  bones  are  the  critcria  for  the  first.  These  are  lo  be  used,  however,  with 
|l|i««t  cuition,  since  variation  is  considerable.  The  information  to  be  derlved  from 
«aM*d1I^r.«tion  of  the  general  devclopmcnt  of  tlie  bodv  is  perhaps  of  equal  value. 
TW«Aate  holds  good  forchildhood  and  adolescence.  The  particular  point  on  which 
lite  vritcr  holds  strong  view5,  based  on  his  own  obsen'attons,  difTering  from  those 
MMmttf  ftcccptcd,  is  as  to  the  time  of  union  of  the  epiphyses  at  the  end  of  ado- 
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Synchondrosis  is  ihe  union  of  lwo  l>oncs  by  an  intcrveninp:  sirip  of  cartilage, 
which  n.svi;ill\'  uliini.Ucly  becomcs  rcpiaccd  by  b<5iic.  Such  is  tlie  union  bctwecn 
thc  picccs  uf  Lhc  botly  of  ihc  sluriiuin  und  bctuccii  ccruJn  boncs  of  ihe  base  of  the 
skuti.  Thc  term  is  also  a]jplied  to  the  union  uf  tlie  ^liaft  and  tbe  cpiphyses  of  long 
bones. 

Half-Joints,  indudinf;  Sympkysis  and  Syn(it'smosis.  From  the  stand-point  ol 
development,  there  is  no  fiindamental  difierence  betveen  symphyse9  and  the  iruc 
joints.  In  buth  cases  a  smaU  cavity  appears  within  thc  inten^cning  mesoblaslic  ussue 
connectinjj  the  ends  of  tht^  embryonal  bones.  ThJs  small  cavity,  in  llie  čase  of  the 
trne  joints,  rapidlv  increases,  and  latcr  is  lined  by  the  tlatlened  mesoblastic  cclb 
invcsting  thc  subscquently  difforciitialcd  synovi!il  membrane.  VVhen,  on  the  con- 
lrary.  the  bones  are  to  becomc  unitcd  by  dense  tibrous  and  fibro-cartilaginous  tissue, 
as  in  thc  čase  o(  a  s)Tnphysis,  the  interarlicular  spacc  is  always  a  mere  cldt  sor- 
rounded  by  the  interlacinj^  and  robiLSt  bundles  of  the  deiisc  tissue  forming  the  union 
in  thc  mature  joint. 

A  syinphysia  impHes  great  strength  and  very  limited  and  indefinile  motion, 
therc  being  no  arrangement  of  surfaces  to  detcrminc  Its  naturc.  The  chicf  function 
of  this  form  of  union  scems  rather  lo  he  to  break  sbocks.  Thc  central  aivity  is  not 
always  found.  The  symphysis  pubis  (  Fig.  ^ti )  is  a  lypical  half-joint.  Those  con- 
necting  the  bodies  of  the  vertehr«;  are  usuallv  so  classcd,  but  it  is  not  certain  ihat 
they  quite  agrec  eithcr  in  structurc  or  development  with  thc  description.     A  transi- 
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tionalform  leading  from  the  symphysis  to  the  truc  joint  is  one  in  which  the  limited 
»ynoviaIc.i\'ity,  instead  of  being  in  the  centre  of  a  mass  of  fibrtj-cartilagc,  lies  between 
lwo  cartilaginous  surfaces.  somewhat  like  ihat  of  a  true  joint.  but  so  interlocked  and 
surrounded  bvshort,  tcnse  fibres  as  to  prcclude  more  iban  vervsliglil  motion.  This 
arrangement  is  often  seen  in  the  articulation  betwecn  the  sacrum  and  ilium.  some- 
limes  improperly  called  the  sacro-iliac  synchondrosis. 

SyndcsmQsis  is  to  be  included  among  the  half-joinis.  It  is  the  binding 
togethcr  of  bones  by  fibres,  either  in  bundles  or  as  a  membrane.  withoul  any  inter- 
vcning  cartilage  :  an  e.\ample  of  this  arrangomcnt  is  seen  in  the  nnion  eflected  by 
the  interosseous  ligament  in  llie  lo\ver  tibio-fibular  articulation. 

True  Joints. — These  articulations  devdop  in  a  similar  manner  to  the  haU- 
ioints,  except  ihat  the  opposed  ends  of  thc  developing  bones  are  of  hvaline  carti- 
lage. fibro- cartilage  being  present  onIy  at  the  sides,  except  in  the  čase  of  a  compound 
}omt,  where  it  forms  the  inter\-ening  plate.  Thc  tissue  at  the  sides  of  thc  articular 
cleitdifferentiales  intolwo  layers. — theinncr.  \{)\\c\\\^x\\q svnovia/ niftuhane,  consist- 
ing  of  a  Iaycr  of  cells  conlinuous  with  thc  superticial  layčr  of  thc  cartilagecells  and 
secreiing  a  viscid  fluid.  the  svnovia.  which  liibriiates  the  joint  ;  and  the  onter  part, 
which  becomes  a  hbrous  bag  called  the  rapsular  ligament.  Thc  latter,  in  its  simplest 
form.  consisLs  of  onIy  enough  flbrous  tissue  to  su|)port  the  svnovial  membrane.  The 
capsular  ligament  is  stronpihcned  by  afcessorv  ligaments  developing  in  or  around  it, 
the  arrangement  of  which  dcpends  on  thc  needs  of  the  joint.      During  development. 
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the  articuUr  suriace  of  a  certain  bone  niay  be  plane,  convex,  or  concavc  in  differeiit 
penMHis. 

The  capaule. — Every  joint,  wilh  possibly  some  exccptions  in  the  carpus  and 
thp  tarsus,  is  enclosud  by  a  capsitie^^  or  capsiiiar  Ugamenl^  ivhich  ariscs  from  the  peri- 
osteum  near  the  bordcrs  of  the  articular  cartJlage  and  surrounds  the  joint.  This 
envelope  consists  of  a  membrane,  often  conlaining^  fat  within  its  meshes,  comptised 
of  two  lavers.  the  inncr  deHcate  sytwz'iaf  membrani'  and  the  extcrnal  fibrous  lQyrr. 
The  latter,  while  in  some  placos  ver)'  thin,  is  usually  strengthened  by  the  Incorpora- 
tion  of  fibrous  bands  wbich.  from  their  position,  are  known  as  lateral,  anterior,  or 
posterior  Ugaments.  These  bancis  are  of  strong,  non-elastJc  fibrous  tissuc  uhich 
undcr  ordinary  oircumstanccs  do  not  admit  of  stretchin^.  The  strength  and 
seciiriiy  of  llie  joint  are  oflen  maleri:dly  increascil  ihruiij^h  tliickenings  of  fascia^  and 
expan5ion  of  tcndons  ivhich  blend  with  the  undcrlying  capsule.  The  capsule  niust 
be  largt:  enoujjh  ta  allow  the  characteristic  niovements  of  the  joint ;  consequently. 
when  the  bone  is  moved  in  any  parlicular  dircction  that  side  oE  the  capsule  is  relaxcd 
and  thrown  into  folds.  These  folds  are  drawn  out  of  the  way  either  by  smaU  spectal 
muscles  situatcd  beneath  ihose  cansinjif  the  chief  movemcnt  or  by  fibres  from  the 

deeper  surfaces  of  these  latter  muscles.  In 
the  joinls  of  tlie  iirclies  of  the  vertebra',  there 
bcing  no  nmsclc-s  inside  the  spin;il  canal,  a  dif- 
ferent  arrangement  cxistA  for  the  inner  side  crf 
the  capsule,  elaslic  lissue  there  taking  the 
plače  of  muscie.  The  rclation  of  ihc  inscrtion 
ol  the  capsule  to  the  line  of  the  epiphvsis  is 
important.  Although  ihts  poiiit  is  fnlly  con- 
sidered  in  the  description  of  the  indtvidual 
joints,  it  mav  be  here  stated  that,  as  a  rule,  in 
the  long  bones,  the  capsule  arises  very  near 
the  line  of  the  cpiphvsis. 

The  synovial  membrane  which  lincs 
the  interior  of  tlie  capsule  :mh1  olher  jKirtions 
of  the  joint,  cxccpt  ihc  surfaces  of  the  articular 
cartilages,  consists  of  a  delicate  connective- 
tissue  sheet,  containing  many  branched  and 
fiattened  connective-tissue  cells.  The  latter. 
whcre  numerous,  as  is  the  čase  t:xcept  at  points 
subjected  to  considerable  pressure,  are  ar- 
ranged  on  the  free  suriace  of  the  synovial  mem- 
brane as  a  more  or  less  continuous  layer,  often 
spoken  of  as  the  cndothclium  of  the  svnovial 
sac.  Since  in  inany  places  the  laver  of  connective-tissue  clcments  is  inifiL-ricct  and 
the  componcnt  cclIs  rctain  their  stellate  form.  the  ccllitlar  invcstmcnt  of  the  joint- 
cavity  is  al  besi  endolliL-Iioid,  suggesting,  raiher  thaji  cunstiluling,  an  endothelium. 
The  synovial  membrane  is  in  certain  places  pushed  inward  by  accumulations  of  fat 
of  dehnite  shape  between  it  and  the  capsule.  It  is  aiso  prolonged,  as  ihe  syn0fml 
fringes,^  into  any  space  that  might  othcrtt*ise  be  left  vacant  in  tht;  varioiis  movemcnts. 
Thev  are  alternatcly  drawn  in  or  thnist  out.  according  to  circumstances.  Some- 
times  pieces  of  them,  or  of  fibro-cartilage,  become  detached  in  the  joint,  giving  rise 
to  inuch  trouble. 

The  cavity  which  is  lound  when  a  joint  is  opened  on  the  cadaver,  with  the 
tissues  dead  and  relaxed,  easily  suggests  a  f;i]se  impression.  It  is  to  be  remenibered 
that  the  svnovial  fluid  normaIly  is  present  in  qnantity  little  more  than  sufficienl  to 
lubricatc  the  joint.  and  that  in  life  a\\  the  parts  are  strongly  ]jressed  togethcr  so  that 
no  Irue  cavity  exists.     This  is  well  shoun  by  frozen  sections. 

Certain  so-called  intra-articular  Ugaments,  as  the  ligamentum  teres  of  the  hip, 
or  the  crucial  ligamenls  of  the  knee-joint,  are  found  in  the  adult,  roughlv  speaking, 
inside  the  joint.  The  sketch  of  developmcnt  given  alx)ve  shoivs  that  thev  cannot 
be  trulv  within  the  articular  cavity.  In  fact,  either  they  wander  in  from  the  capsule, 
carrying  with  them  a  reflection  of  svnovial  membrane,  or  they  are  the  renmants  of 
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tndividuals  to  unconimon  prcssure  or  friction,  ai 
ones  usually  presont  niay  be  enorniousIy  enlarged. 

Modes  of  Fixation  in  Joints, — Ligamcncs,  muscles,  aimospheric  prcssurc, 
and  cohcsion  are  tUe  ageiits  for  h.\aiion. 

Lrigaments. — A  capsular  ligament,  pure.  and  simple.  has  litUe  retaintng 
Strcngih.  The  acce5Sory  ligainents,  tm  the  contrary,  have  great  intluence.  Their 
arranjjcment  dificrs  with  the  nature  of  the  joint.  Thus,  a  bali  and-socket  joint  has 
thickenings  at  siich  parts  of  the  cajisule  as  the  particular  needs  of  that  joint  require. 
A  liinge-juinl  implies  strong  lateral  liganienls  ;  a  rotary  ioinl,  somu  kind  of  a  rctain- 
ing-band  that  shall  not  arrest  motioii.  Sometimes  ccrlain  llgaments  are  tensc,  or 
ncarly  so,  in  cvery  position  of  the  joint,  as  the  lateral  ligameiits  of  a  hinge-joint. 
Oftcn  a  ligament  is  tensc  only  when  a  joint  is  in  a  particular  pusition,  as  tlie  ilio- 
fonioral  ligament  of  the  hip  when  the  thigh  is  extended.  A  strong  ligament  Hke 
the  one  just  mentioned  is,  when  tense,  the  grcatest  protection  against  displace- 
mcnL 

Muscles. — The  action  of  the  muscles  is  of  great  inijiurtance  in  maintaining 
the  joints  in  position,  in  certain  instances  being  the  most  efficient  agency.  The  con- 
stant  pul!  of  llie  muscles  keeps  ihe  more  movable  bfine  rlosely  applied  to  the  more 
fixed  in  ali  posttions.  Muscles  which  are  nowhcre  in  contact  with  the  joint  may 
exercise  this  function.  The  tcndons  of  muscles  sometlmes  act  as  ligainents,  \vhich 
differ  from  the  ordJnarv  Ugamenlous  batids  tn  ihut  they  mav  be  niade  tense  or 
relaxed  by  muscular  action.  Sometinies  they  are  intimatelv  connected  with  the 
capsulc,  at  other  times  distinct  from  it.  Some  muscles,  whose  tcndons  cross  several 
joints,  exercise,  by  their  tonicity,  an  influcnce  on  ihcm  ali.  Thus,  the  peroneus 
longus  is  essenlial  to  the  maintenance  of  the  transverse  arch  of  the  foot.  Certain 
muscles  passtng  over  more  than  one  joint  c.\ert  a  ligamentous  action  on  one  joint 
delermined  by  the  position  of  the  other,  This,  howcvcr,  is  more  properly  dis- 
cussed  in  conncction  \vith  the  action  of  muscles. 

Atmospheric  Pressure.  —  Miich  has  bccn  written  about  the  action  of  ihis 
agency  in  holding  joints  in  plače.  The  almosphcrc  cxcrts  a  certain  pressure  on  ali 
bodies,  animate  or  inanJmate,  and  thus  tends  lo  compress  them.  The  joints.  as 
parts  of  the  body,  are  subject  to  tlns  general  influencc.  It  is  by  no  mcans  very  effi- 
cacious.  The  shoulder-joint  has  a  capsule  long  enough  to  allow  very  free  motion, 
and  consequently  too  long  to  hold  the  humorus  in  placc.  This  is  done  chiefly  by 
the  muscles.  When  these  are  paralyzed  the  arm  falls  out  of  plače,  atmospheric 
pressure  being  inadequate  to  resLst  the  wcighL  The  most  important  action  of 
atmospheric  pressure  is  to  keep  ihc  sofi  parts  closeIy  applied  to  the  boncs. 

Cohesion  Ls  the  action  of  the  viscid  svnovial  fluid  which  tends  to  hold  the 
surfaces  together.  It  is  very  feeble,  but  probabIy  has  an  appreciable  influence  in 
ihe  smaller  joints. 

Limitation  of  Motion. — Tlie  shape  of  the  joint  dctcrmincs  the  nature  of  the 
movement  ;  its  range  depends  in  part  on  other  factors,  such  as  the  tension  of  liga- 
nients  or  of  the  tendons  of  muscles  and  the  resistance  of  ihe  soft  parts. 

Motion  in  True  Joints. — It  is  easy  to  conceive  that  an  upright  rod  on  the 

highest  point  of  rather  less  than  half  a  sphere  may 
siide  to  the  periphery  along  an  indetinite  number  of 
lines.  This  is  avj^uhr  motion.  Tlie  rod  on  reach- 
ing  the  pcripherv,  or  at  anv  point  on  the  way^  may 
travci  round  in  a  circle  describfng  the  snrface  of  a 
cone.  This  is  dratmduction.  Finallv,  wi!hout  any 
changc  of  position.  the  rod  niay  revolve  on  its  own 
axis.      This  is  rotation. 

Changes  of  Position  of  Parts  of  the  Body. 
— Assuming  ili.it  the  palnis  are  louking  for\vard.  an- 
gular  motion  o(  a  limb,  or  of  a  part  of  one,  towards 
the  median  plane  of  the  bodv  is  callcd  addudimi  ;  the 
opposite  movement,  ahtiucHon.  A  motion  hringing  the  dista!  end  of  a  limb  bone 
nearer  lo  ihe  head  is  calktl  /ie.vion  ;  the  opptisite  movement,  extcnsion.  The  mo\'e- 
ments  of  the  ankle  and  the  foot,  however,  present  a  difticuUy,  although  the  above 
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nomenclature  is  generally  accepted,  since  the  digital  extensor  musclcs  ficx  and  thc 
riexors  extfnd.  It  is  bcst  wiLh  reference  to  thc  ankle-joint  to  ^peak  of  piantar 
jiexion  and  d^rsat  Jlexion.  Pronation  in  the  arm  is  lurning  the  front  of  a  limb 
downward  ;  supination,  the  converse.  Thus,  when  the  palm  rests  upcm  a  table  the 
arm  is  pronaletl  ;  whcn  thc  back  of  thc  hand  rcsta  upon  the  same  supporl  the  arm 
is  supinatcd.  Reference  to  the  sketeton  during  these  movements  will  5liow  that  pro- 
naliun  is  associaled  w-ith  crossing  of  the  bones  of  the  forearm,  whilo  during  siipina- 
ti«jn  thcv  are  parallel.  These  terms  shoiild  not  l>e  applicd  to  motions  of  the  K'g. 
Rotaiion  is  inviard  or  outuard,  according  as  it  is  towards  or  away  from  the  median 
line  of  the  bculv. 

Varieties  of  True  Joints. — The  foIlowing  are  the  chief  kinds  oi  true  joints, 
thc  nature  of  the  niotion  beJng  determined  by  the  articular  surfaces  : 

Arthrodia,'  a  gUdhig  joint  permitting  merely  a  sliding  betvveen  two  nearly 
plane  surfaces,  as  between  the  articular  proccsses  of  the  vertebrce. 

Enarlhrosis/'  a  bali -and- socket  joint  permitting  am^ular  motion  in  any  dircc- 
lion.  circ.umduclioH  and  rotaiion.  The  shoulder-  and  liip-joints  are  conspicuous 
cxainples. 

Condylarthrosis/  au  c^g-shaped  joinl  permitting  angular  motions  more  frecly 
on  the  long  axiš  than  on  tlic  shurt  one,  ciriumduction  but  ( theoretically.  at  least; 
no  rotaiion,  a^  in  the  radio-carpal  articulations.  The  imaginary  axes  ior  the  angular 
motions  lic  in  the  convex  bone. 

The  Saddle-Joint/  is  a  modi6cation  of  the  above,  the  end  of  one  bone  being 
convex  in  one  plane  and  concave  in  another,  at  right  angles  to  thc  lirst,  vvhilc  the 
olhcr  bone  is  thc  conversc  ;  thiis  in  one  plane  one  bone  iji  the  receiver  and  in  thc 
otlicr  the  received.  The  articulalion  of  the  trapezium  with  thc  tirsl  mctacarpel  bone 
is  an  cxample.  Thc  motions  in  such  joint:»  are  precisc'ly  the  s;ime  as  thosc  of 
ihe  preceding  fonn.  The  two  imaginary  axeti  are,  how€ver,  on  ojjposite  sides  of  the 
joint,  each  being  at  right  angles  to  thc  convex  plane  of  its  own  bone.  It  is  clear 
ihat  if  the  rcclprocal  curves  crf  thc  two  boncs  of  a  saddlc-joint  coincide,  and  that  if 
they  fit  closeIy.  rotaiion  is  out  of  the  question  ;  bul,  in  point  of  fact,  that  is  not  the 
čase,  for  thcre  is  no  very  accurale  agrcemenl  of  the  surfaces,  and  thc  contaiiied 
curve  is  smaller  than  the  containing,  so  that  a  certain  amount  of  rotation  ispossible.* 

Gingl/mus,*  a  hinge-joint  permitting  motion  only  on  a  single  axis  approxi- 
m3tely  transvcrse  to  the  long  axis  of  thc  bone,  conseqiiently  the  moving  lx)ne  kceps 
in  ime  plane.  The  aiikle-juint  is  an  example.  The  inclinatioii  of  the  transvcrse 
axis  may  vary.  and  one  end  of  the  joint  be  larger  than  the  other.  If  the  course  of 
thc  revolving  bone  is  that  of  a  spiral  around  the  transvcrse  cylinder  the  articulation 
constiuies  a  scrau-joint^  as  the  humeio-ulnar  articulation. 

Trochoidcs,''  a  pivot-jotni  permitting  motion  only  on  one  axis  cotncident  with 
at  least  a  part  of  the  long  axis  of  the  lx>ne. — namcly,  rotation^  as  in  the  atlanto-axial 
articulation.  Should  a  part  of  the  bone  be  so  bent  as  to  lie  outside  of  the  axis,  as 
in  the  radius,  this  part  undoubtedly  changes  position  ;  nevertheless,  therc  is  merely 
rotation,  for  the  changc  nf  posiliim  is  accidental,  depending  on  the  sliape  of  the 
bone.  not  on  the  nature  of  the  molion 

Certain  complicated  joints  may  combine  several  of  thc  abovc  forms. 
*Ren<;  du  Hois-Reymond.     Archiv  fiir  Anat.  u.  Phy»,.  Phys.  Abtheil.,  1895. 

^  Artbradla.      '  Baartbm«b.      '  ArUntl^tia  ctllpuildta.      '  Artlnlntlo  vitari«.      *  Glnilrmut       '  Artlculalt«  CMblcvrl«. 
'  ArtlculntU  tr*cbo1dca. 


THE  SPINAL  COLUMN. 

The  spinal  column  is  thc  central  part  of  thc  skelcton.  It  supports  the  head, 
bears  the  ribs.  thus  indirectly  supportinp  the  arms,  and  encloses  the  spinal  cord.  It 
gives  origin  to  niany  musclcs,  some  passinp^  bctwccn' dificrent  pans  of  the  spine, 
oihers  connecting  it  with  thc  body.  Thcse  purposes  dcmand  great  strenpth  and 
rtexibility.  Thc  spine  is  compos«!  of  many  picces  united  by  totigh  fibro-cartilag^i- 
nous  disks,  by  wluch  the  force  of  shocks  is  broken  and  ihe  great  range  of  niove- 
ment  is  distribiited  aniong  manv  joints.  U  is  convex  behind  in  the  regions  of  the 
thorax  and  pelvis,  so  as  to  eniarge  those  cavities,  and  bas  forward  convexiLie5  in  the 
neck  and  loins.  The  numeroiis  promincnccs  which  it  prcscnts  scrve  forthe  support 
of  the  ribs,  the  altachmeni  of  niuscles,  and  Ihe  interlocking  of  tlie  variotis  pieces. 
The  spinal  column  is  firmly  (ixed  iiear  thc  lower  cnd  between  the  bones  of  the  pelvis. 

The  bones  composing  this  column  are  called  zrrtebra,  of  which  in  the  adult 
there  are  thirty-three  or  ihirty-four  in  al).     They  are  divided  into  five  groups.    The 


Fig.  139. 


pincms  proceu 


Lanvtna 


Paret  for  tubcrck 
<H  riti 


Transverse  proč«« 
Supcriuf  articulaf  proč«*" 


iuTaini-ii 


-Pedicl« 


bemi-hcct  for  h«ad  ol  rib" 


IBody 


5ix(b  thoTRctc  vvnebn  Irom  above. 


first  scven  are  ihc  een'iiat :  the  next  twelve,  which  bear  ribs,  are  the  thoracic :  the 
iiext  fivc  are  the  futttbar,  making  lwenty-four  above  thc  pelvis.  Thesc  are  known 
as  the  prcsacral  vcrtcbra;.  The  remainder  are  in  ihe  adult  united  into  two  bones, 
the  lirsl  fi\'e  forming  thc  sarrum,  thc  last  four  or  five  the  £oc(yx.  As  many  as 
thirtv-eight  are  scen  in  the  young  embryo,  but  some  disappear  or  are  fused, 

With  the  cxception  of  the  first  two,  thc  atlas  and  the  axis,  whicli  require  a 
separate  description  (pagc  ikj"),  the  vertebra- above  the  sacrum  prescnt  thefoIIowing 
feattircs,  which  are  common  to  ali.  but  which  are  modificd  in  the  different  regions  : 
( f )  a  bod}' '  or  caitmm  ;  C  2 )  -ApcdicU  '■*  springing  from  thc  back  of  the  body  on  eithcr 
sidc,  supporting  ( 3)  the  lamina,*  a  plute  wh»ch  mects  its  fellow  in  thc  middlc  line  to 
form  an  areh  bounding  the  spinal  or  vcrtebral  foramcn*  for  thc  spinal  cord.  Each 
vertebni  gives  origiri  to  scveral  processcs.  —  namctv.  (\)  a  spinous process,^  springing 
from  the  point  of  imion  of  thc  lamina;  ;  (,<;)  a  transvcrse  proccss  on  each  side,  pro- 
jccting  outward  from  the  junction  of  the  pedicle  and  lamina  ;  (6)  two  artiatlatirig 

'  Carptu.    '  R»iU  aras  VMlabrmc.     *  Artv*.     *  fmrtimtn  ttt\t\tr%lt.     ^  Prnciami«  Hiinnm*.'  (Vm«mu»  traa*ir«ri«n. 
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Ptocrssrs^  on  each  side.  one  abovc  and  one  below  the  lamina,  fomiing  Irue  joints 

with  the  opposed  processes  of  tlie  neighborinjr  vertebrEe  ;  ( 7 )  a  rti/  or  cosia/  čUment^ 

which  in  the  ihoracic  region  is  a  separate  bone,  in  the  ccrvical  region  u  a  part  of  ihe 

vertebra,  and  in   the  lumbar 

region  mingles  uiili  the  trans-  F»0-  M«- 

verse  process.    The  costat  clc-  PcJidt 

ment  is  also  representcti    in 

the  aacTurn. 

Thoracic  Vertebrac. 
— A  vertebra  from  the  middle 
oF  the  thoracic  region  is  de- 
scribcd  first  as  intermediatc  in 
several  respects  to  the  olhers. 
The  body  is  but  a  little 
broader  transversdv  than 
Irom  before  backuard.  It  is 
alittJe  deeper  bchind  than  in 
front,  therebv  helping  to  form 
the  curve  of  the  spine.  The 
upper  and  Io\ver  borders  pro- 
iect  a  little  anteriorl}'.  The 
upper  and  1ower  surfaces.  as 
in  ali  the  vertebrjc,  are  rough 
whcre  the  inter\ertcbral  disks 

join    ihem.       The    poslerior 

Burface  is  concavo  from  side 

to  side,  and  prcsents  in  the 

middle  one  or  two  foramina 

ior  the  escape  of  the  vcins.     At  the  back  of  the  side  of  the  body  there  is  half  an 

articular  facet  both  above  and  bclou',  which,  uith  the  intervening  disk,  forms an  oval, 

shalloMT  socket  for  the  head  of  the  rib  bclonging  to  the  lower  vertebra. 

The    spinal    foramen,    en- 
Fig.  r4i. 
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closed  by  the  iirch,  is  circular. 

ITie  pcdicles,  which  are  much 
dcepcr  Ihan  ihick,  arise  from  the 
upper  half  of  ihc  lx)dy.  The  supe- 
rior l>order  rises  gradually  to  the 
articular  process.  The  inferior  bor- 
der  is  concave.  forming  the  top  of 
the  wtf/r^.'  which.  when  the  siicreed- 
ing  VLTtebni  is  in  plače,  forms  the 
top  of  the  iniervvpieftral  /orainrn* 
which  is  wholly  behind  the  lower 
fialf  of  the  bmiv. 

The  laminac  are  broad.  each 
rcaching  to  the  Icvel  of  Ihose  of  the 
next  vurtebra. 

The  spinous  process  is  long, 
and  poinLs  strongl  v  do\vn\vard,  over- 
lapping  the  one  beIow.  It  has  a 
narrow  imdcr  surface  which  is 
grooved,  and  t\vo  latcral  ones  mcct- 
ing  :iU»ve  in  a  ridfie  continuL*d  from 
the  lamina^.  This  arrangement  of 
the  lamina?  and  spines  completelv 
closes  the  cavity  of  the  spinal  canal. 
The  spinous  processes  are  sliglitlv  enlarged  at  the  end  for  the  supraspinous  liga- 
mcnt  and  miisclcs. 

The  transversc  processes  are  strong,  having  to  suppnrt  ihe  ribs.     They  pro- 
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jcct  outuard  and  b;ickward,  and  cnlarge  at  thc  lip,  which  antcrioriv  prescnts  a  con* 
cavc  articular  snrfact-  for  the  tubcrcie  o(  the  rib,  and  is  rough  bchind  for  miisdes. 

The  articular  surfaces  are  in  two  pairs  above  and  bclow,  each  (lair  iacing  in 
opposite  directions>  so  thai  thc  Inwer  ones  o(  one  vertebra  meet  the  upper  ones  ol 


Fig.  143. 


Splnoiu  proce 


Inferfor  tittcobr  proceu 

Snperior  irticulat  proctst 

TnHVCTM  tontneii 
Tnin«vcTTC>  pioccas 


P«terior  limb  t4  inatvtnt 

procras 

fcKivrior  laberrle 


CoaiAl  rkment 
Anlcnor  lubcfclc 

rui.i\  Anttrior  linb of  liutsvctsc  proceu 

Fourth  ccrvicml  vritctin  from  abovc. 


the  next.  Each  presents  a  smooih.  roughly  oval  articular  surfacc.  The  supcrior 
ones  face  backward.  a  liitle  ouiward,  and  a  very  littie  upward  ;  the  inferior,  con* 
verscly,  look  (onvard,  inward.  and  5lightly  downward. 
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Cervical  Vertcbrjc. — A  typical  ccrvical  vertebra  is  much  smaller  than  the 
thoracic. 

The  body  is  decidedly  longer  (rom  sidc  to  sidc  than  from  heforc  backuard. 

'ITic  up|>cr  surfacc  is  raised  at  the  sidcs 


Fig.  144. 
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SO  as  10  embracc  the  body  next  above, 
and  !ias  its  front  bordcr  roundcd  for  the 
lalter  to  descend  over  it  ;  for  this  pur- 
pose  thc  lower  anterior  border  is  pro- 
lonpcti  downward.  Thc  height  of  the 
lx>dy  is  alx>ut  the  same  bcfore  and  bc- 
hind. 

The  spinal  foramen  is  trian^uUr, 
v;ith  th<'  lirratcsi  (Jiamcter  transvcrse. 

The  pcdicles  are  shorl  itnd  lighl, 
and  i!Xtcnd  barkivard  and  outward  from 
thc  UkIv.      The  nntrhes  above  and  be- 
Iow  ihem  are  about  rqiial. 
The  intervertebral  foramen  is  opposite  ihe  intcrvertebral  disk,  and  a  part 
of  the  bodifs  of  two  verlcbrie. 
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The  lamins  are  smooih  and  do  not  quiic  meet  those  of  the  next  vcrlebra, 
imJ**'»  thr  hcad  he  lx-nt  hark\vaid. 

The  spinous  process  projects  backward  and  a  little  downward.  It  is  short 
itr^^S  forkcd  al  thc-  end,  ven'  oftcn  i]iievenly. 

The  transverse  processes  are  oftcn  described  as  double.  The  postcrior  limb. 
wt~»  ich  is  the  trne  transvt-rsr  process,  projects  outward  and  somewhat  for\vard  frorn 
tf%  «^  junction  of  ihe  pe<liclc  and  lamina,  and  ends  in  a  flattcned,  nearlv  vt-rticul  j)ro- 
jc«:^*ion.  th^  /><fstcn0r  iransvt!rse  ittbcrclc.  Thc  antcrior  limb,  a  vcnical  plate  spring- 
in^^"  from  the  side  oi  the  body  and  extending  outward,  cnds  in  the  anUrior  transverse 
tte  ^^^-rcU.  This  limb  is  the  shorter  of  the  two  and  its  tubcrric  thc  larg^er.  The  linil)s 
ar^^  connected  by  a  concave  plate  or  bone,  slanting  slij^hllv  oiitward,  whtch  fornis 
iJfc^ir  floor  of  a  giitter'  in  which  the  spinal  nerve  Hes.  and  which  represenis  the  custal 
el^i«nent.  A  round  hole.  the  transverse  forameii.  forthe  vertebral  artcr>'  and  veins. 
li^r^  inicrnal  to  ihis  plate  ;  thc  artcry  iisually  docs  not  pass  thrnutrh  the  for.imen  of 
t>».^  scventh  vertebra.     Since  thc  scalcnus  anticus  musclu  springs  from  thc  anterior 
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^Vjberclcs  and  the  scalcnus  niedius  from  the  posterior  ones,  on  Icaving  the  spine  the 
spinal  nerves  pass  bclween  tliese  inuscies. 

The  articular  processes  are  placed  at  the  outer  ends  of  ihe  lamina ;  the 
Upptr  facc  upward  and  backvvard.  the  lower  forward  and  downward. 

Lumbar  Vertebrae.  -  A  tvpical  lumbar  vertebra  is  very  much  larger  than  ihe 
othcrs. 

The  body  is  broad  from  sidc  to  sidc.  thc  upper  and  Iower  borders  projecting 
€»pccially  at  the  sides.  The  posterior  surface  is  slightly  concave  and  prtsents  two 
lar^e  venous  npenin^s. 

The  spinal  foramen  is  three-sided.  with  a  transverse  diameter  but  slighlly 
exceeding  the  antero-posterior. 

The  pedicles  are  short  and  strong.  diverging  only  s1ightly.  Thcy  are  very 
nearlv  on  a  leve!  ahove  wtth  the  top  of  thc  bodv,  so  thal  there  is  a  small  notrh  above 
and  a  larpc  one  bclow. 

Thc  laminsE  are  broad  at  the  sides.  hm  Icss  so  near  thc  mid-linc,  so  that  in  this 
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region  there  is  a  large  opening  into  the  spinal  caiial.  A  considerable  partof  the  arch 
is  Iowcr  than  the  body.  .  .    .      , 

The  spinous  process  is  a  flat  projeclion  extcnding  nearly  straight  backward, 
wilh  two  lattral  surfaccs  and  a  supcrior,  infcrior,  and  posierior  border.  The  last  is 
rough  and  thickcncd  belinv,  uith  occasionally  a  iendency  to  bccomc  bifid. 

The  transverse  processes,  which  are  solcly  for  muscular  aiiachments,  and 
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therefore  not  heavy,  project  outward  and  sonicwhat  backward.     They  are  thih, 
having  an  anterior  and  a  fiostcrior  siirface  and  a  bluiit  t-nd. 

The  articular  processes  are  large,  vcrv  nearlv  vcnical,  and  curved.  The 
superior,  facing  sonicwhat  backward  bul  lIhcAv  inuard,  are  concave  and  embrace 
ihe  inferior  ones  of  the  vertebra  above,  which  are  convex,  and  face  in  the  opposite 
direction. 
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The  mammiUary  processes  form  on  eithcr  sidc  a  rounded  lateral  projection 
on  the  posterior  border  of  the  superior  articular  process.  Additional  tubercles,  the 
accessory  processes,  appear  as  inconspicuoiis  elevations  at  the  junction  of  the 
posterior  border  of  the  transvei-se  with  the  superior  articular  processes,  The  detnils 
and  the  morphological  signilicance  of  ihe  mammillary  and  the  accessory  processes 
are  discusscd  latcr  (page  123). 
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The  chief  points  of  diffcrcnce  between  typical  vertebra  of  the  threc  presacral 
groups  may  bc  labulatcd  a:>  fulluws  : 


Boov. 


Spival  Forauen. 
Pbdicles. 

LaHINjC. 


Transverse  Pro- 

CESSES. 

SUPERtOR  ArTICU- 
LAR  SURFACSS. 


Cbrvical. 

1.  Broad. 

2.  Upper  suHacv  with 
raiscd  sides  aiid 
rounded  anterior  bur- 
dcr. 

3.  No  taceis. 

Triangular.  with  great- 
est  diametcr  trans- 
verse. 

Kotch«!  above  and  be- 
low  ncarly  cqual. 

NarTow,  with  spaces  be- 
tween. 


Doiible  foramen  at  root ; 
two  tubercies. 


Thoracic.  Lumbar. 

Diameters  nearly  e<)ual;    Broad. 

concave  behind. 
Plane.  Plane. 


CoRtal  semtfaccts. 
Nearly  circular. 


No  facets. 

Triflnpilar,  with  diam- 
eters  neariv  equa]. 


KiRingfromtopof  body;  SmaU    notch    above, 

grcat  notch  [k:]ow.  great  one  below. 

Broad;   no  spac«s  bc-  Extendingdou-nward; 

twcc».  large     spaces     be- 
twe«n- 

Stronj;;,    witti    articular  Slender. 

facet. 


Nearly  plane;   face  iii>    Plane,  verticni ;    face    Concave.  vertical; 
ward  and  backward.  near]y  backward.  face  chiefiy  uiward 
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Certain  vcrtebr«  difTer  moro  or  Icss  markcdlv  from  the  typc  of  thcir  rcspccdve 
groups  ;  in  some  cases.  as  thu  upper  two  cervical  vcrtcbne,  thcsc  variation«;  rcsult  in 
cunspicuous  modifications  ;  in  olhcrs,  as  the  lower  thoracic,  the  pcculiarities  are  less 
jironounced.     Although  the  most  notfworthy  diRerences  are  here  given,  the  reader 
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»S  rcferred  to  the  disciisslon  of  the  jjradual  chanj;es  which  occitr  in  passinR  from  one 
J-c^on  to  the  other  (page  122)  for  a  more  complete  account  of  the  niodihcrations  to 
t»c  observed. 

The  first  and  second  cervical  vertebrac,  known  as  the  a/Arj  and  a-r/V,  consti- 
tute  a  special  apparatus  for  the  security  and  movemcnts  of  the  head.     The  key  to 
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the  arrangemcnt  is  that  the  part  which  in  thc  ordinary  process  of  devdopment 
should  bectjmc  ihe  body  oi  the  allas  is  instead  fused  \vith  the  body  ol  the  axis. 

Hie  atlas,  havinj;:  no  body.  consists  of  two  iatcrai  massis.  connected  by  a  short 
anferior  arch  and  a  long  posicfior  one.  The  /aU-ra/  massfs  prcsent  the  ar/irit/ar 
facets  on  their  lower  and  uppt-r  snriaccs.  The  inkrif^r  look  duvvnward  and  slijjhtlv 
inward,  and  are  very  slight]y  concavc-  from  before  back\vard.  Tho  siiperior  iacets 
are  oval  concavities  the  backs  of  which  are  stroji^lv  raised  from  the  surfacc.  Thcir 
loneaxis  runs  forward  and  inwarti,  the  outer  wall  bt-ing  tlccidcdlv  highur  ihan  the 
inner.  The  arlicular  facel  narrows  al  the  niiddie,  and  is  oflen  niarkcd  by  a  trans- 
verse  ridge  at  this  point  ;  rarelv  it  is  divided  inlcf  two  parts.  The  articular  surfaccs 
of  the  t\vo  sides  sometimcs  very  nearly  corrcspond  with  parts  oi  the  surface  oi  a 
single  iniaginary  spherc.  ,  ,-    ,    .  ^      j    j 

Thcir  variation  in  ali  respecls  is  great.  Thus.  Macaltster'  finds  m  one  hundred 
boncs  that  the  distance  between  the  front  cnds  of  the  two  facets  varies  from  ten  to 
twenly  milUmetres,  being  usuallv  froni  fifteen  to  twcnty  miUimctres,  and  that  the 
hind  euds  are  from  tliirty-two  to  6fty  millimctres  apart,  the  grcaler  nurnbcr  being 
scparated  from  thirty-five  lo  forty  milUmetres.     The  anglc  iormed  by  the  intersec- 
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lion  of  the  prolongcd  axes  of  the  articular  facets  ranges  from  thirty-two  to  sixty- 
threc  dcgrecs.  Each  Iatcrai  masj  prcacnts  a  rnugh  tul>ercle  on  the  inner  sidc  bctwccn 
which  passes  the  transversc  Ugametit  holding  the  uduntoid  process  close  againsl  the 
anterior  arch.  The  anUrior  arch  is  compressed  from  before  backward.  It  presents 
the  anteiior  tubercle  in  front  in  the  median  Hnc,  and  behind  has  a  slightly  concave 
articular  facet  for  the  odontoid  process.  The  pcstcrior  arch  bounds  the  spinal  canal 
behind.  Tlic  transvcrbc  ligament,  confining  the  odontoid  process,  boitnds  llie  spinal 
canal  in  front,  and,  being  in  plače,  the  transverse  diameter  of  the  canal  is  the  longer, 
The  place  of  the  si>inous  process  ts  laken  by  the  posterior  titherch.  The  transverse 
processcs  cjttend  farther  out  than  any  in  tlic  ccrvical  rt-gion.  Each  cnds  in  a  single 
flatlencd  knob  witli  a  surface  slanting  downwanl  and  forward.  Bifurcation  is  rare. 
The  transverse  foramen  is  at  its  base  ;  from  the  foramcn  a  f^roove  for  the  vertebral 
artery  crosscs  the  root  of  the  [Kistcrior  arch  and  winds  round  behind  the  raised 
border  of  the  articular  surface.  This  groove  is  occasionallv  bridged  over  by  a  Httle 
arch  of  bone  extcndiiig  from  ihc  edgc  of  the  articular  surface  either  to  the  trans- 
vcrsc  process  or  to  the  posterior  arch. 

Variationa. — The  atlas  may  be  fused  wich  the  occipita!  bone  in  various  ways; 
this  may  occur  by  the  pathological   dcstniction  of  the  joint,  or  the  arch,  or  a 

'  Journal  of  An:Ltumy  and  Ph>'siuIojry.  vol,  xxvii.,  1893. 
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part  of  it,  niay  be  fiised  wilh  the  skull  around  the  foramen  magntim.     Siicli  union 

may  be  panial  or  complete,  aiul  is  usually  associated  with  an  iinperfect  dc\clopment 

of  the  atlas,  especially  on  one  side.     Therc  is  reason  to  regard  such  cascs  as  con- 

genilai     The  transverse  procesa  and  the  paroccipiial  process  of  the  occipital  bone 

may  be  connccted  by  bone. 

The  axis '  diRei-s  loss  Irom  the  othcr  rcR'ical  vertebne  ;  seen  from  belo«  it  pre- 

sents  no  cssenrial  pcculiarity.     The  fiot/v  is  verv-  long  even  without  ihe  odonioid 

process  (the  scparated  body  of  ihc  atlas)  which  stinnoiints  it.      The  mftm/otd,'  a 

cyUiulricaI   process  luuer  behiiid  ijian 

in  iront,  ends  abovc  in  a  median  ridge,  ^*'^'-  '5°- 

on  eiiher  siile  oi  \vhich  is  a  rough.  slant- 

ing  surface  for  ihe  origin  oi   ihc  checlc 

ligaments  conncciing  it  wiih  the  skull. 

It  bears  an  oval  articiilar  facet  in  front, 

restinjf  against  one  on  tlie  atlas,  and  a 

snialler  facet  beliind  at  a  lower  level 

which  forms  part  of  a   joint  with  ihe 

transvcrse  liganient.      The  iamin<z^  in- 

stead  uf   being  plates,  are  heavy  and 

prisniatic,    each    with    a    rather    sharp 

upper  edge,  which,  niectin.tr  its  fellow. 

forms  a  ridge  on  the  spine.     The  spinous 

process  Is  heavy.  projecting  considerably 

beyond  the  third.     It  varies  greatlv  in 

lenglh    and   in   degree  of    bifurration. 

The  trattsirrsf  process  is  sniall  ;  the  anterior  tubercle  is  a  mere  point  or  altogelher 

wanting.      Thft  transvcrse /oramcn  is  replaccd  by  a  sliort  canal,  so  cur^ed  that  its 

upper  opening  looks  ahnost  outward.     The  superior  arttcu/ar  sur/aecs  are  approxi- 

mately  circular  facets  on  the  npper  surface  of  the  body  instead  of  on  the  arch,  as 

are  ali  bclo\v  ;  thev  fook  upward  and  a  Httlc  outward.     AUhough  nearly  plane,  they 

presenl  a  ver>'  sllght  antcro-posterior  con\exity. 

The  sevcnth  cervical  vcrtebra,  called  vcriebra  promincns  on  acconnl  of  its 

long,  knobbcd  spine,  rather  rescmbles  the  upper  thoracics.    The  /ransversc /oratnen 

is  smaller  than  those  above  it, 
Fic.  15J.  and  the  anterior  tudercte  of  the 

transvcrse  process  is  parlicu- 
]ar]y  small  and  ncar  the  bodv. 
The  first  thoracic  ver- 
tebra  h  as  the  sides  of  the 
upper  surface  soinevvhat  raised 
at  the  roots  of  the  pedicics. 
It  has  a  fompUif  facet  for  the 
head  of  the  first  rib  and  a  half- 
facet  at  the  lower  border  of  the 
bodv.  Sonietimes  ihe  fonner 
is  imperfect,  being  completetl 
on  the  intervertebral  disk. 
The  facet  an  ihe  transverse 
process  is  smaller  and  less  con- 
cave  ihan  the  oncs  foIlowing  ; 
sometimes  it  is  even  convex. 
The  ninth  thoracic  vertcbra  h.is  no  half-facet  be]ow. 
The  tenth  thoracic  vcrtebra  has  a  nearly  complete  facet  above  and  none 

bc!ow. 

The  ele  venth  thoracic  vertebra  has  a  complete  facet  on  the  body  and  none  on 

the  trans\'crse  process,  which  is  smalt. 

The  twelfth  thoracic  vertebra  has  a  complete  facet  a  little  above  the  middie 

of  the  body.     The  transvcrse  process  is  brokcn  up  inlo  the  ihrce  tubercles.     The 

lower  articiilar  facets  face  ontward.     The  spine  is  of  the  lumbar  type. 

■  RpMr*f  km*.     >  Urn*. 
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The  fifth  lumbar  vcriebra  is  much  higher  in  front  than  behind  The  tran&- 
verse  process  is  broad  at  ihc  base,  bpriiiging  in  part  from  ihe  body  ;  the  spine  is 
relatively  sinall. 

DIMENSIONS   OF   VERTEBR/E. 
(The  measurcmeiits  are  given  in  centtmetres. ) 
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GRADUAL  CHANGES  FROM  ONE  REGION  TO  ANOTHER. 

Bodies. — The  height  of  the  bodies  increases  as  \ve  descend  the  spine,  verv 
)fradi]aliy  in  each  region  but  rather  rapidly  at  the  junction  of  two  regions.  as  sho\vn 
in  the  table.  The  first  two  lumbars,  Hke  those  above  them,  are  rather  deopcr  behind 
than  in  front,  but  the  revcrse  is  true  of  the  last  two.  and  cspccia!ly  of  the  fifth.  in 
w'hich  the  difTerence  is  considcrahle.  The  brc.idth  nf  ihe  bodies  increast^  to  the 
firat  or  second  thoracic,  thcn  dwindle3  to  the  fourth  or  fifth,  and  then  ag^ain  increases 
to  the  sacrum.  The  elevation  at  the  sides  of  the  upper  surfaccs  of  the  bodies  of  the 
cer\*ical  vertebr^  diminishes  in  the  luwer  part  of  ihat  region  ;  in  the  sevemh  it  is 
limited  to  ncar  the  root  of  the  pedicie.  The  same  condition  is  found  in  the  first 
thoracic  verlcbra  and  to  a  slight  extent  in  the  next  t\vo.  Tbc  do\vnward  prolontra- 
tion  of  the  front  of  the  body  of  a  cervical  vertebra  is  sHght  in  the  Iowt;r  pari  of.  the 
neck.  The  fir^t  thoracic  has  an  enlire  facet  for  the  hoad  of  the  tirst  rib  near  the  top 
of  the  botly  and  a  part  of  one  at  the  lowcr  Utrder  for  a  pori  ion  of  the  hc;id  of  the 
second.  As  a  nile,  in  the  thoracic  region  the  head  of  each  rib  rests  in  a  facet  on 
t\vn  vcrtebnp  and  the  iniervening  disk.  the  lnwer  vertebra  contributing  more  of  the 
joint  than  the  upper,  and  corresponding  with  thr  rib  in  name.  Thus,  the  liead 
of  the  fourth  rib  lies  betwefn  the  third  and  fourth  thoracic  vertclir*,  and  its  tubercle 
rests  on  the  transverse  procesa  of  the  fourth.  Towards  the  lower  part  of  the  region 
the  heads  have  a  tendency  to  take  a  Iowcr  rclalive  position  on  the  coUimn  coinci- 
denllv  with  the  increase  in  size  of  the  bodies.  The  head  of  the  tenth  rib  usuany 
resLs  tt-hoMv  on  ifie  body  of  the  tenth  vertebra  or  on  it  and  the  disk  above,  conse- 

'  Juumal  of  An.itomv  and  Phj-siologi,'.  vol.  xvii..  1SR3.  Andcrson  states  that  the  vertical 
diamcters  of  the  front  nm\  burk  ol  ihi;  ct-Tvical  \enebra;  .ire  gcneraHy  tlie  sanic  ;  hence.  prob- 
ably.  hc  ihoURht  il  oeedlcss  to  ^ivc  the  |Kisierior  mcasiiremcnls.  The  closc  correspondence  of 
his  anterior  nieasurements  with  those  of  the  author  ts  very  striking:. 


» 


REGTONAL  CHANGES.  123 

quent]y  the  ninrli  vertebra  has  no  half-facct  below.  The  tcruh  has  a  nearly  or  quttc 
coniplete  iacct  .it  its  tipper  bortier,  the  elevtnth  has  a  cuiiipltte  one  railier  bclov 
ihc  top  ol  the  body,  and  the  t\vellih  has  a  complete  facet  ncarly  half-way  down. 
Al  the  ninlh  or  tenth  the  facet  begins  to  leave  ihe  body  and  to  travel  backward 
onta  the  root  of  the  pcdide. 

\Vhen  the  body  is  seeti  from  above  or  belovv  in  certaJii  parts  of  the  thoracic 
region  the  front  curve  is  liatlencd  on  the  ]eft  by  the  pressure  of  the  aorta.  This  com- 
pression  U2iually  is  tirst  seen  at  the  top  of  the  tiftfi  thoracic,  and  is  iraceable  (la\vn- 
ward  for  a  iew  vertebnt.  sometiines  as  far  as  the  lumbar  rcgion.  The  depression 
gradiially  passes  from  iht-  side  to  the  front  as  it  descends  the-  spine. 

The  Transverse  Processes. — As  shown  by  the  table,  the  sprcad  of  the 
transverse  processes  increascs  greatly  at  tlie  junction  of  llic  cervical  and  the  thoracic 
regions,  fails  rapidiv  to  the  third  thoracic,  remains  stationury  to  the  lenth,  falls  to  the 
last  thoracic.  the  narro\vest  point,  and  thcn  gains  at  once,  reaching  the  maximum  at 
the  third  Uiiiibar.  The  anlerior  tuberclcs  of  the  transverse  processes  oi  the  cen-ical 
region  increasc  to  the  si.\th,  which  is  the  luhercU  of  Chassai^nac,  who  tau^ht  that 
the  carotid  arterv  can  be  compressed  against  it,  the  force  being  directcd  backward 
and  a  liltle  in\vard.  The  antcrior  Unib  of  liie  transverse  process  of  tJic  scvenlh  ver- 
tebra isverv  shnrt,  and  its  tiibercle  is  usually  rudimentarv.  It  is  distinclly  in  series 
with  the  slight  elevalion  of  the  socket  for  the  head  of  the  first  rib  often  seen  on  the 
first  thoracic  vertebra.  The  piece  of  bone  betueen  the  tuberclcs,  forming  the  floor 
of  the  gutter  for  the  spinal  ner\e,  is  much  longer  and  more  anteriorly  placed  in  the 
seventh  than  in  those  abovc  it.  It  is  this  piece  connecting  the  two  tuberclcs  that  is 
the  tnte  eostal  elt^ment  in  the  neck.  The  so-callcd  anterior  limb  of  the  transverse 
pnK:ess  \vith  the  tubercle  on  it  is  ir  line,  not  with  the  rit«  but  with  the  antcrior 
lubercle  calted  the  procfssus  cosiarius.  The  articular  facet  on  the  transverse  procesa 
of  the  first  thoracic  is  shaIlow,  often  convex,  and  faces  a  liiile  dijwnward.  Tlmt  of 
the  second,  at  \vhich  point  the  processts  slant  more  backward,  is  concavc  and  somc- 
what  overhnng  above  :  this  is  seen  in  the  tuo  or  thrcc  follouing,  after  uhich  the 
facets  grow  smaller.  more  shallow,  and  look  upward  as  wcll  as  for^vard.  As  the 
elcventh  rib  has  biit  a  rudlmcntary  tubercle  and  the  twelfth  none  at  ali,  there  is  no 
facet  on  the  transverse  process  of  the  last  two  thoracic  vertebrae.  The  latter  procesa 
of  the  eleventh  is  small,  and  that  of  the  last  broken  up  into  three  tuberclcs,  (  t )  the 
SHperior  or  mamtniUary,  rising  from  the  posterior  surface  ;  (2 )  the  accessorv  or  itife- 
rior,  pointing  do\viiward  ;  (3)  the  r.vUrnal,  a  knoh,  the  smallest  of  the  three.  The 
latter  two  reprosent  the  transverse  process  of  the  upper  thoracic  vertebra-.  Ali  three 
tuberclcs  are  usuallv  to  be  recognized  on  the  eleventh  thoracic.  allhough  the  acces- 
sorv  tubercle  is  usuallv  not  seen  higher  up.  The  knobs  for  muscular  attachment  on 
the  bncks  of  the  thoracic  transverse  processes  are  evidently  in  line  with  the  mammil- 
lary  tuberclcs,  rudimcnts  of  which  are  found  in  a  large  part  of  tlie  thoracic  region. 
In  the  lumbar  region  lhey  are  found  on  the  sidc  of  the  superior  articular  processes, 
growing  smallrr  in  the  lower  vertcbrx,  and  being  lost  in  the  fifth. 

The  lumbar  transverse  processes  iiicrcase  in  length  to  thu  third.  which  is  the 
longest,  unless  it  l>e  equalled  by  the  fifth.  That  of  the  fourth  is  peculiar  in  being 
shorter  and  lighter  than  its  ncighbors.  It  U5ually  bas  a  rather  triangular  outline, 
on'ing  to  the  lower  border  approaching  the  upper  near  the  tip,  and  also  arises  farther 
forward. — i.e.,  nearer  the  side  of  the  pedicle  than  thosc  abnve  it.  The  fifth  is  much 
heavier  and  arises  from  the  side  nf  the  liody  as  well  as  from  the  pedicle,  so  that  its  ante- 
rior portion  is  evidently  in  series  uith  the  costal  element  dcvcloped  in  the  sacrum, 
described  in  connection  with  that  bone.  The  process  which,  in  accordance  wilh  gen- 
eral usage.  has  becn  called  the  lumbar  transverse  process,  is  c!carly  in  direct  continua- 
tion  \vith  the  line  of  the  ribs.  This  is  particu^arlv  striking  in  certain  cases  in  which  it  is 
not  easy  to  determine  whether  there  is  a  thirteenth  rib,  or  whethcr  this  process  is  to 
be  considercd  as  free  in  the  first  lumbar.  The  accessorv  tubercle,  which  can  be 
made  out  in  the  lumbar  region,  and  is  particularly  large  in  the  Iower  vertebrae,  is 
in  line  w'ith  thcenils  of  ihe  transverse  processes  of  the  thorax.  Thus  the  so-callctl 
Iimibar  transverse  process  represents  at  its  root  both  a  rib  and  the  accessory  and 
traasverse  tuberclp-s,  and  beyoncl  its  root  a  ril>  onlv.  This  is  especial!y  marked 
in  the  broad  process  of  the  fifth  lumbar,  which  springs  from  the  side  of  the  body 
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as  wcll  as  from  thc  pedidc.     The  homoloyics  of  tht-  costal  elements  are  sn««! 
Fig.  15«.        . 

The  Spinous  Processcs. — Thcsc  are  short  and  hifid  in  the  third.  fourlh,  and 
liftli  cervical  vcrtclira^  ;  lun^erand  usuallv  not  furkud  in  tht*  sixth  ;  and  longer,  Urger, 
and  knobbed  iii  thc  scvcnt)!.  Tlic  lypc  is  that  of  the  lasi  nicntioned  111  thc  upptr 
ihoracic,  only  thc  spine  ia  a  liiile  longer.  slroiiger,  and  more  slanting.  At  ahaul  iJie 
fourth  a  suddcn  changc  occurs  :  thc  proccss  bt-comes  iougcr,  bharpcr,  and  more 
desccnding.  At  about  the  tenth  it  shortens  again,  puintb  more  backward,  and 
approaches  the  hinihar  ivpe,  which  is  gcncrallv  rcached  in  thc  last  thoracic.  The 
spine  of  the  last  lunibar  is  nsn;dly  iiiučh  smallt-r  than  ihose  alx>ve  it. 

Thc  Articular  Proccsses. — The  changt-  from  tho  cervical  ty[>e  to  the  thoracic 
is  gradual,  but  that  from  ihe  thoracic  to  thc  lumbar  occurs  suddonlv  at  the  juiiction 
o(  those  rcgions.  The  infcrior  proccsses  *)f  thc  last  thoracic  iacc  outuard.  Not  infre- 
c|uently  thc  change  occnrs  a  spacc  higher,  but  rari'ly  one  Iower.  Occasionally  the 
facets  between  thc  rcgions  facc  in  an  intcrmediate  direction.  Somctimcs  the  change 
is  nonmal  on  one  side  and  not  on  the  other. 
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THE  SACRUM. 

This  bone '  is  composed  of  tive  fuscd  and  modificd  vertebrae,  of  which  the  three 
upper  support  the  pclvis  laterally.  Thc  vcrtebra;  decreasc  very  niuch  in  size  irom 
above  downward.  thc  loucr  bcing  beni  strongly  iorward.  Thc  lirst  vertcbra  is  com- 
paratively  but  litlle  changed  ;  the  last  consists  of  little  more  than  thc  body.      The 


TKK   SACRU\f. 

^  cssential  mmlification.  besirlps  thi?  fiision.  is  the  nrcurrcnci'  of  llie  hferal  viasses,^ 
I  rcpresentiny  transverse  processes  and  ribs,  whic)i,  sprmging  from  the  bodies  and 
archt^s,  are  tioniiected  with  the  innominatL'  bones  by  joints  and  ligaments.  The 
satrum  has  aii  upper  surface,  or  dasc,  a  lower,  ur  a/t*.v,  and  a  front,  back,  and  two 
lateral  surfaces.  The  base  has  above  a  roiij^h  space  representing  the  end  o(  the 
body  of  a  vertebra  to  which  the  last  lumbar  disk  is  attached.  It  is  raised  a  little 
from  ihe  bone  and  iomu  an  acute  projecting  angle  with  the  front  surface,  kno\vn  as 
the  promotiior}'  of  the  sacruni,  an  iniportant  landmark  in  niid\vifery.  Behind  the 
body  of  the  (init  sacral  vertebra  is  the  triangular  orifice  o(  the  sacral  canai,  the 
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The  Mcnim,  poMcrlor  surfac«. 

transvcrse  diameter  nf  wbtch  is  the  grcater.  The  articuhr process.  springinK  from 
the  sideof  tlic  arch,  is  vcrtical.  tlie  concave  facet  facing  backuartl  and  inuard.  The 
iipper  surface  of  the  lateral  mnss,  the  a/a.  springs  from  the  sido  of  the  bodv  and 
the  pedicU-.  expant]in^;  into  a  broad  area,  and  is  bounded  in  Iront  by  an  illmarked, 
roiinded  border  which  scf>aratcs  it  fmm  the  anlerior  snrffice  and  cnrves  forvvard  ; 
behind  hv  a  shortcr  bnrder  curving  b:irlcvvard,  on  wliirh  the  aiiricular  process  rcsts  ; 
and  outside  bv  an  IrreKiilar  convc.\  hor<!cr,  The  latter  mav  often  be  siib<hvided 
into  two  parts' :  an  anterior,  running  pretty  nearly  forward  and  backward  and  cor- 
responchnj,'  to  ihe  lep  of  the  auricular  surface.  and  a  posteriur,  ninning  backward 
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and  inward.     Tlius  the  sacrum  is  broader  before  ihan  behlnd.     The  apex  is  nothing 
bur  ihc  under  šide  of  the  bodv  of  the  very  small  fifth  sacra]  vcrtcbra. 

The  anterior  suriace  is  a  triangular  concavity  formed  by  llie  bodies  and  lat* 
eral  masscs  of  the  hve  sacral  verlebrae.  It  has  a  double  rovv  df  four  opeiiings.  the 
anterior  sacral  Jorc^mina^  one  on  each  side  of  the  ridges,  represcnting  the  ossUied 
disks  connecting  the  bodies  of  the  fused  sacral  vertebrie.  The  sacral  nervcs,  lik 
the  other  spinal  nerves,  divide  into  an  anterior  and  a  posterior  division  on  leavini^ 
the  spinal  canal  ;  in  the  čase  of  tlie  sacral  nervcs.  howc\'cr,  this  takcs  jjlacc  insidej 
the  bone,  the  anterior  divisions  escaping  by  ihese  (oramina.  The  bodics  and  the 
foramina  grow  smallcr  frora  above  downward.  and  the  laticr  are  nearer  together.  A 
transverse  depression  across  the  body  of  the  third  vertebra  usiially  marks  a  rather 

auddon    changc    in    the 
Fig.  154.  curvature  of  the  antcnor 

Tnittverse  proccsB  *  surfacc.      The    itrcgular 

outiine  of  the  lateral  bor- 
ders  may  bc  divided  into 
two  parts :  the  uppcr, 
rather  concave.  cnds  bc- 
low  in  a  little  jKiint  on  a 
level  with  the  third  verte- 
bral  body,  and  rcpresents 
the  extcnt  of  the  articu- 
lar  surface.  Below  this 
the  border  slants  do\vn- 
ward  and  inward  until 
oppositc  the  lower  part 
of  the  fiflh  sacral  seg- 
ment. \vhcn  it  suddenly 
turns  inward.  forming  a 
nofch  ovcr  tlic  anterior 
division  of  ihe  fifth  sacraJi 
nerve,  which  einerges  be- 
tween  it  and  the  coccyx 
The  posterior  sur- 
face is  composfd  oF  the 
fused  tamime  :ind  iheir 
modifications.  The  up- 
per  borders  of  the  first 
iarainae  slant  downward, 
and  below  their  junrtion 
is  a  well-niarkfd  spine} 
Below  this  Ihe  laminae  of 
the  sacral  vertebrae  are 
fused  and  the  spines 
small.  The  laminje  of 
the  fifth  sacral  ncver  join, 
and  those  of  the  fourth 
irequently  do  not,  thus  leaving  the  lou-er  end  of  the  cana!  uncovered.  The  lamins  . 
that  do  not  mect  end  in  tuberclcs  each  represcnting  one-haU  nf  a  spinous  proccsa..^H 
The  lo\ve5l  tu-o  project  downward  at  the  sides  of  the  open  canal.  and  are  called  the^H 
Siural  corntta.  Four  posterior  sacral  foramina  for  the  exit  of  the  posterior  divisions 
of  the  nerves  appear  on  each  side  of  the  lamina:.  Outside  of  these  are  some  irregu- 
lar  tuberclcs  rcpresenting  the  transverse  processes'  and  intcrnal  to  the  first  threc 
foramina  are  tul>ercles  in  line  with  the  arftnt/ar protfssts.* 

The  lateral  surface  bcgins  just  outside  of  the  transverse  tubcrcles.  It  is 
broad  alxivc,  but  beIow  the  third  vertebra  i;;  mcrciv  a  line.  The  iipper  part  is 
divided  into  two  portions  :  tbe  front  one  is  the  auricular  surface,  frnm  a  slight 
resemblance  to  an  car.  uhich  joins,  by  fdiro-cartilage,  the  correspomiini;  surface  on 
the  iliuni.      It  is  broader  above  than  below,  convex  in  front,  indcntcd  bchind,  \vith 
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slig^hUv  raiscd  etlg^cs  and  a  rouj^h,  irrcj;ular  surface.  The  auricular  siirface  Is  formed 
cliiefly  by  ihe  latcral  mass  oi  tlie  first  sacral  {vcrtebra  fuUralis,  as  having  ihe  mest 
to  do  in  supporting;  the  pclvis),  to  a  Icss  extcnt  by  that  of  the  second,  and  very  lillle 
by  that  of  the  ihird.  Bchind  this  articular  portion  lics  the  rough  ligamentous  sur- 
face, which  slants  backward  and  inward,  and  affords  origin  for  the  posterior  sacro- 
iliac  ligaments. 

Differences  depending  upon  Sex. — The  femalc  sacrum  is  re]atively  broader 
than  the  male.  The  sacral  ind€x,  cr  the  ratio  of  the  breadth  to  the  length  ( ^^^**-  ) . 
is  1 13  for  the  white  male  and  116  for  the  femalc.  Such  a  rule  is,  hovvever,  not  fibso- 
lute,  there  bcing  many  doubtful  cases.  buc  a  narrow  sacrum  Is  almost  invarlably 
male.  Anolhcr.  and  verv  reliable,  guide,  especiallv  in  conjunction  wit!i  the  first.  is 
ihe  curve.  Thcre  are  contradictory  statcments  among  authors,  but  the  truth  is,  as 
originaUy  sho\vn  by  Ward,  that  the  male  sacnim  is  the  more  regularlv  cun.'cd,  while 
the  anterior  surface  of  the  female  bone  runs  in  near!y  a  straight  line  from  the  proni- 
ontory  to  the  middic  of  the  third  piece  and  thcn  5uddenly  changes  its  direction. 

Variations. — The  sacrum  often  consists  of  3ix  vcrtcbrae.  Such  a  one  may 
be  recognized  even  when  the  lower  pari  is  wanting,  so  that  the  vertebrae  cannol  be 
countcd.  \\  a  line  across  the  front,  connecting  the  louest  points  of  the  auricular 
surfaces,  passes  below  the  middle  of  the  third  sacral,  the  sacrum  is  of  six  pieces  ;  if 
above,  of  hve.'    Sacra  consisting  of  only  four  vcrtcbra*  are  rare. 

THE  COCCYX. 

This  bone  is  composcd  of  four  or  fivc  *  flattencd  plates  rcprcsenting  vcrtebral 
bodies.  Ii  is  an  elongaied  triangle  with  the  apcx  below.  The  base^  joined  by  fibro- 
cartilagc  to  the  apcx  of  the  sacrum,  is  oblique,  the  posterior  bordcr  bcing  bighcr 
ihan  the  front,  so  that  the  coccyx  slants  foruard  froni  the  sacrum.  The  anterior 
surface  of  the  coccyx  is,  morcover,  verj'  slightlv  concave.  Thc^f rj/  vertebra  consists 
of  a  thin  body,  aboul  tuice  as  broad  as  long,  from  the  IkicIc  of  which  on  each  sidc*  the 
rudiment  of  an  arch  extcnds  upwar<:l  as  a  straight  process,  the  coccyg€al  cornu^  which 
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ovcrlaps  the  back  of  the  bodv  of  the  last  sacral  vertebra  and  joins  the  sacral  cornu. 
A  short  laleral  projection  from  the  side  of  the  body  represcnis  the  transverse process; 
pcrbai«  ihe  coslal  tltmeni  also.  On  the  npper  border  af  this  process,  at  its  origin.  is 
a  Tjotch,  which  usually  forms  a  foramen  uith  the  sacrum  for  the  anterior  division  of 
the  fifth  sacral  nerve.  Verv  faint  rudimcnts  of  these  two  pairs  of  processcs  are 
sometimcs  to  bc  madc  out  on  the  second  vertebra,  \vhich  is  much  smaller  ihan  the 
first,  but  also  broad  and  flat.  The  succecding  ones  are  much  smaller  and  ill-defined. 
Constriclions  on  the  surfaces  and  notches  on  the  edges  mark  llie  outlines  of  the 


Bacarisse  :  Le  sacrum  suivant  le  sexe  ei  suivant  les  races.    Thftsc,  Pariš,  1873. 
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*  Acoirdinp  to  .Steinbach,  therc  are  five  in  man  anrl  four  or  five  in  woman. 
CaudalwLrbei  beim  Menschen.    ln.-iugural  DiKScrtadon,  Berlin,  1S99. 
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original  pieces,  which  become  Icss  and  less  flat  and  more  and  more  rounded.  It  is 
rare  to  sec  more  than  four  dislinct  segments,  but  vcry  often  the  last  Is  somewhat 
clongated  and  shous  signs  oi  subdivision.  It  is  nol  uncomnion  for  the  first  piece 
to  retnain  separatc.  ncithcr  fusing  with  the  sacrum  nor  the  nexl  coccygeal  plate. 

STRUCTURE   OF   THE   VERTEBR/E. 

The  shell  of  compact  bone  forming  ihe  surface  is  everywhere  very  thin.  The 
general  plan  of  the  interna!  si>oiigy  bone  is  one  of  vertical  plates  which  in  a  frontal 
bcction  (  Fig.  156,  A)  are  bowed  sonie\vhat  outward  from  the  middic  of  the  bone.  and 
o(  transverse  plates  connecling  them  near  together  at  the  ends  and  farther  apart  in  the 

Fig.  156. 


Fromil  {A)  »ad  sieitut  {B)  KCtlou  o(  bocly  of  lumHsr  ven«hni,  iihowing  tbe  untiKcmeat  oi  the  bony  Umcllir- 
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middle  third  where  larger  spaces  occur.  The  strongest  plates  spring  from  the  pedi- 
cles  and  diverge  tlirough  ihe  bone,  jorning,  prob3l)!y,  for  tlie  most  part  the  hori- 
zontal system.  In  the  sacrum  the  same  general  plan  prevails,  but  in  addilion  there 
are  scries  of  plates.  mainlv  horizontal,  in  the  lateral  pnrts  ;  those  from  the  first  sacral 
are  the  most  important. 

DFAT.LOPMENT   OF  THE  VERTEBR^. 

Prcsacral  Vcrtcbrae.— These  vertebrae  ossify  from  thrce  ckUf  centres  and 
at  least  live  ac(fssory  ones.  The  median  one  of  the  ihree  chief  centres  forms  the 
grcater  part  of  the  bodv  ;  whilc  the  other  two,  one  appearing  in  each  pcdicle.  form 
the  postero-lateral  part  of  the  body,  the  arch.  and  the  greater  part  of  the  procassies. 
The  oblique  neura-centra/  sutures  separate  the  regions  of  these  centres.  The  lat- 
eral ccntrcs  of  the  upptr  thoracir  and  the  cervical  vertebrce  appear  first.  It  is 
usiialtv  taught  that  thev  appear  in  the  sixth  or  sevcnth  wcek  of  fretal  life,  but  Bade' 
with  the  Rontgen  rays  found  no  sign  of  them  at  eiglit  ueeks.  The  point  is  unset* 
tled.  The  iirst  median  cenlres  to  appear  are  thosc  of  the  lower  thoracic  and  the 
upper  lumbar  verlebrie.  In  this  region  and  below  it  the  median  centres  preccde  the 
lateral  ones  ;  in  the  uj>per  part  of  the  spine  the  gronth  is  much  more  vigorous  in 
the  lateral  centres.  Tlit'  median  centres  nf  the  ccn.'ical  vcrlebrre  appear  in  order 
from  t>elow  upward,  The  nppcr  ones  (jndging  from  Rbntgcn-rav  work  and  from 
transparent  foetiises)  sonietimes  have  not  appeared  as  late  as  the  sixth  monlh, 
although  we  have  seen  ihem  towards  the  close  of  the  third. 

At  birih  the  upper  and  lower  ends  of  ihe  bodies  are  stili  cartilaginous.  but  the 
arches  are  well  advanced  in  os.sification,  although  bone  does  not  cross  the  median 
line  until  some  months  later.  The  transverse  prncesses  of  the  thoracic  vertebrae  are 
farther  advanced  than  those  in  other  regions.  The  spincs  are  stili  cartilaKinous. 
The  neuro-central  suturc  is  lost  at  from  four  to  six  years,  disappcaring  tirst  iu  tlie 

'  Arch.  fiir  Mikros.  Anat.,  Bel.  Iv..  1899. 
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spinoiis  and  iransvcrsc  processcs  develop  from  cen- 
trt-^i  wl»ich  appear  aboiit  puberty  and  fuse  aboul  thc  tightecnth  ycar.  A  thin  cpi- 
physeal  disk.  covering  the  iipper  and  lowcr  sarfaccs  of  cach  body,  grows  from  a  centre 
scen  about  the  seventeenth  year,  and  joins  by  the  twenticth,  thc  hne  of  union  per- 
sisting  a  year  or  two  longer.  The  mammillar\''  proccsses  of  the  lumbar  rcgion  arise 
om  separate  cenlres  ;  so  do  also  the  costal  clemcnts  of  the  sixth  and  seventh  cer- 
icalb.  and  sometinies  that  of  thc  first  hinibar.  In  cascs  in  which  this  costal  element 
'of  the  seventh  cervical  rtmains  free  therc  is  a  cervical  rib  and  no  transvcrsc  fora- 
exceptionally  in  these  caacs  a  foramcn  pcrsists.     According  to  Leboucq,'  thc 


men 


deveiopment  of  the  anterior  limb  of  the  transvcrsc  proccss  o(  the  cervical  vcrtcbrae 
is  more  complicated  than  is  tisiially  taiight.  There  is  a  sHght  outward  projection 
from  the  vcntral  sidc  of  the  l>ody  rep- 
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rcscnting  the  promincnce  for  thc  hcad 
of  the  rib  to  rest  upon  :  this  grows  out- 
ard  and  mcets  a  growth  from  thc 

nsverse  process  that  grows  inuard 

e  a  hook.     This  inward  growth  rep- 

■enis  \vhat  we  conimon!y  call   the 

isial  element  of  a  cer\*ical  vortobra, 

t  there  may  be  also  a  separate  ossi- 
ition  rcprcsenting  an  actual  rib, — 

mely,  a  small  piece  of  btme  on  the 

ntral  aspcct  of  the  tip  ot  the  trans- 

rse  process  of  the  seventh  cervical 
:ebra.     When  a  separate  ossifica- 

n  occurs  in  this  rcgiun  in  the  fifth 
ir  sixlh  vertebm,  it   is  siluated   stiU 

ore  externally  than  in  the  aevcnth, 

d  forms  the  floor  of  the  gutter  be- 

rcen  the  anterior  and  the  postcrior 

bercles,  which  is  tfie  true  costal  ele- 
ment.     It  is  probable  that  in  ccrtain 
of  cervical  ribs  accompanied  by 

transverse  foramen,  the  latter  is  cn- 
closed  by  the  hook-like  process  from 
thc  transverse  y>rocess  meeting  the 
growlh  from  the  body  of  the  vertebra. 
and  that  thc  rib  coming  from  the 
separate  ossification  lies  antcriorly  to 
it  and  distinct  from  it.  At  birth  thc 
Umi  bar  articular  proccsses  rcscmblc 
the  thoracic.  Thc  typc  changcb  in 
ly  childh<K>d. 
The  Sacrum. — Each  sacral  ver- 
tehra  has  the  three  primary  centres  of 
the  othcrs.  thc  median  oncs  appcaring  before  the  lateral  of  the  same  vertebra.  Proba- 
bly  the  median  centres  of  tlie  first  thrce  appear  first  and  then  the  lateral  ones  of  the 
first  vertebra  ;  data,  however,  are  wanting  for  a  definitc  statcment.  The  tirne  of  the 
first  appcarance  of  ossification  in  the  sacral  vertebra.-  is  very  variable  ;  probabIy  the 
carliest  median  centres  appear  about  the  beginning  of  thc  fourth  month  and  the 
lateral  ones  some  wecks  later.  In  a  skiagraph  of  a  fcetus  estimatcd  to  bc  about 
three  and  a  half  monihs  old  thc  median  centres  of  the  upper  three  vcrtebrse  and 
the  lateral  ones  of  the  first  are  visible.  This  is,  perhaps,  earlier  than  the  rulc.  Littlc 
progress  in  ossification  of  the  last  lwo  sacrals  takcs  plače  before  birth.  The  lateral 
centres  join  thc  median,  in  thc  lowcr  vcrtebrcC,  diiring  thc  sccond  ycar  ;  in  the  uppcr 
ones.  three  or  four  years  later.  In  the  upper  three  vcrtcbrcC  a  centre  appears  oui- 
»idc  the  anterior  sacral  foramen,  from  which  a  part  of  thc  lateral  mass  is  dcvelopcd. 

'  M^oires  couronnfo,  etc,  Acad.  Kovale  des  Sciences  de  Belpgue.  tome  Iv.,  1896. 
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Diay,  by  an  excessivL*  g;Towih  <if  tln-s*-  cK-iHfiirti,  befnme  sacralired,  articiil.-itinff  more  or  less  per- 
fectly  uiili  liie  iliuni,  ;intl.  cuiivcrscly.  ttie  first  s;ilt;i1  njay  havc  alniosl  fretd  itsolf  irtmi  lliosc 
be!ow  it.  Thus  we  mav  lintl  ;i  [>amally  s;icrii!i>;t.-d  vcnebra.  uhich  iimy  l>c  l-iiIilt  iht-  iuL-iity'litth 
or  ihe  lwenly-ftjurtli.  It  ofleii  hap|H;ns,  p;irlir»I;irly  in  Ihtr  l;ittt;r  rasv,  lli;il  a  verlebra  .'i|ir>e.irs  Co 
be  ii  first  sarral  on  •oiperticial  exaniinaiion.  wbich  h  found  to  have  tittlc  or  nothin]^  to  do  in  form- 
ing  the  nnicular  »iuriace,  in  which  caso  it  is  nor  a  trne  sacral,  for  the  lirst  sarnil  i«  xhc  /u/t  ra/is 
whtcli  has  llic  Lirgesi  surfart-  for  thf  j«itnl  uith  iht?  iliiirii.  A  lulst*  iir<niirinl(jry  niny  awxisl  u'ilh 
Ibe  norninl  one  This  is  prolKibly  most  fri.-<juciil  \vbfn  the  twt:nty-foiinb  vcrtebra  is  partlv 
sncralizcd.  Any  of  Ihe  preccrtinjj  piculiaritics  in:iy  hc-  uiiilaieral.  so  th;it  sonu-timfS  a  vi-rtflira 
may  --»eem  fnun  one  «irte  tu  N-Umj;  >iiirely  to  nnc  re>;ion,  and  tqiially  survly  io  lile  olher  repV»n 
ivben  set!n  from  ihc  o|)posite  siilc. 

Thfre  Ls,  bowev*er.  anollu-r  sel  of  varjiiiions  tu  uhich  the  nunil>tT  of  prt^acrral  vertebne  is 
increast^cl  ur  iliininishiMl.  Thi_Tc  iTiay  t«?,  for  in^tiuicf ,  one  thoracic  ur  one  Uunbar  vcrtebra  too 
niany  or  loo  fcw.  wiihout  nnv  compL-nsalor\*  change  in  the  next  rt^gion.  In  ihesc  cases,  mone- 
over.  Ihe  terminal  vertcbra-  of  ibe  rc-jiTon  niay  In.-  very  nearlv  ivpical  onts,  and  someiimes  even 
the  sizu  of  the  vertebne  u-iH  be  miMlinei!  so  as  to  >;ive  the  re^ion  itsnpproximale  relative  lenjith. 
Similiir  chanKcs  may  Ik.-  lound  in  the  neck,  but  they  are  exceedtngly  nire. 

Variatifiiis  of  either  kind  aro  Iiki_'Iy  to  h.ive  an  elTect  on  tlie  culumn  as  a  whote  ;  thus,  if 
there  be  u  hiTEt-  LXTvical  rib  the  lasi  ihoracic  rib  Ls  Iikely  to  be  sinall,  or  if  the  fini  rib  is  nidi- 
menuir>*  the  l.'isl  is  apt  to  be  large.  It  follou-s  that  the  thtirax  seenis  to  be  in  certain  cases 
moved  iipwaril  ur  ilownwHr(I  ;  this  change  may  oceur  oii  one  side  only. 

Rosenberjf's  th^-orj-,  fomierly  niuch  in  vopue.  is  that  then:  are  opposite  lendencies  at  the 
lwo  eiid-s  of  tile  spine.     Al  ihe  upper  ihere  is  a  tendency  tor  the  ccrvical  regiou  lo  encroach  on 
the  Ihoracic,  and  al  the  !ower  for  each  of  the  regions  to  encroach  on  Ihe  one  aljove  it     Siich 
di(in};es  he  conNJders  proKressive.     On  iJie  olher  Iiand,  the  opiiosite  nio\eiiient  by  »hich  tlie 
thnrax  encnMiches  on  ihe  neck  or  loiiis  is  considered  rcversivc.     Roscnlferu  has  describcd  a.J 
spine  ivfiicli  he  considers  arrhaic,  in  whicli  thcre  are  two  extra  prcsacral  vertebra*  and  riiteeuj 
pairs  iif  ribs.  the  first  bein^  cer\ical.     There  are  two  spjnes  in  tlie  \VarTen  Museum  with  .i  sinii-f 
lar  iiuml>cr  of  presacrals  in  vvhich  llic  last  is  s;icrali/e<I  on  one  sirie.     As  to  ihe  way  in  w  hichj 
anoinalies  nf  Uie  hmer  pari  of  the  spine  comc  aboiit,  RosenberR '  thinks  hc  has  shown  that  in 
the  course  of  development  the  sacnim  is  composed  of  vertebra-  plared  farther  back  than  ihe 
pennanent  ones,  ami  that  the  ilium  eniers  inlo  connectitm  witli  verlebrar  more  and  more  anie- 
rior.     As  new  ones  joiii  it  above  fonner  onus  beconie  detached  from  it  Ijelojv,    If  it  dt»e.s  not 
tnakc  ihc  usual  progress  the  spine  is  archaic,  having  loo  manv  pre^incnils  ;  if  it  gocs  too  far  the 
spine  is  of  the  fuiure.     Rosem>erK's  lheory  has  lx-en  nvenhrrtwn  by  Bardeen,*  who  has  sbouT 
tnal  the  *jrigina!  position  of  tJie  ilium  is  opjHisile  ihc  superior  jiart  of  tlie  lunibar  regjon  and 
ihat  It  iravfls  tailwar<Is.     1  laving  joined  a  vertebra  at  the  fifth  \Vfek,  it  nevcr  Itaves  il.    Al  this 
carly  tirne  Ihe  llioracic  verlebrx  are  difTerenUaled.     The  author*  and  FischeM  belicve  that 
numerical  varialion  is  tlie  result  o(  an  error  in  seCTienlatiun, 

A  want  of  development  of  the  bodies,  uhich  may  be  only  half  Ihe  iiormal  heighl,  is  found 
almost  cxrlusivcly  in  ihc  lunl^K^r  region.  V\'e  liave  secn  (appartntly  congeniial }  iusi<in  o(  llie 
lumbar  Ifodies  while  al!  the  arcbes  uere  iireserl,  but  Ihree  ni  theni  crowded  together.  Tbc 
flcparation  of  the  pcdtcles  of  ihe  fifth  lumbar  front  the  lMKly  is  a  \'ery  rarc  anunialy  among 
vrhitcs,  but  not  among  American  aborigincs. 

ARTICLLATIONS   OF   THE   VERTr^BRAL    COLl'MN. 
The  ligamcnts  ccmnccllnj^j  the  scgments  of  the  spine  inay  be  divided,  accordlng 
to  the  parls  of  ihe  \'erltfbrie  which  they  tinite.  into  rwo  groups  : 

1.  Thnse  connecting  the  Hndics  of  the  Vertebrjt  ; 

2.  Those  connecting  the  Lanun:e  and  ihe  Processes. 

LIGAMENTS  CONNECTING  THE  BODIES. 
Intervcrtebral  Disks'^  {Eigs.  162,  1C13). — Thcsc  form  a  scrles  of  fibro-carti- 
lages  inlerposed  bcUveen  ihc  bodies  of  ihe  vcrtebr.-r,  fonning  about  one-foiirth  of  ihe 
inovable  part  of  the  spine  aiid  addlng  great]y  to  ils  slrt-ngth.  Thcy  are  dcveloped. 
like  the  lxidies,  around  the  nolociiord.  persisting  parls  of  this  slructurc  forming  a 
centrat  corc  to  each  disk.  The  oiiter  jiart  of  the  disks  consists  of  oblit|ue  !aycrs  of 
fibres,  slanting  akernately  in  opposile  direttions,  some  alnvost  horizonta],  which  hold 
the  vcrtebral  bodie3  lirmly  together  ;  tlie  centre  of  the  dlsks  is  occupied  by  a  space 
containing  fluitl  in  the  nicshes  of  a  yeIlowish  pul[i.'  This  central  core  is  strongly 
compressed,  so  as  practicany  to  l>e  a  resistanl  bali  within  the  more  yielding  fibro- 
cartilaginous  socket.  The  projKirtiori  of  ilic  dtbks  to  tlie  \ertcbral  bodies  variea  in 
ihc  different  parts  of  the  spine.  Thev  are  absolule!y  largest  in  the  lumbar  region, 
but  relalivcly  in  the  cerv-ical.     For  many  reasons  it  is  difficult  to  reckon  the  per- 

'Morph.  Jahrbuch,  Bd.  I.  and  xjtvii.  *Anatomische  Hefte,  No.  95,  igo6. 

'AnaL  Anzcigcr.  Bd.  3[xv..  1904,  and  Anu-rican  Joumai  of  Anatoray,  vol.  iv.,  1905. 
•Dttight :  Memoirs  Boston  Socicty  of  Nat.  Hisl.,  vol.  v.,  19UI. 
*  flbnmrUUilBca  taicrvertclirsln.    "  Kacktii  p«lp 
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Tcfitagc  verv  accuratelv.  and  there  is  much  varialion.  The  follosving-  proportions 
are,  ihertfore,  un!y  approximatc.  The  disks  iortn  in  ihe  cervical  region  foriv  i>er 
CL-nt.,  in  ihc  thoracic.  twenty  per  cent,  and  in  the  lunibar.  thirty-three  per  cent.  of 
rhe  length  of  the  spim*. 

Anteriorand  Posterior  ^'*f-  »62- 

Common  LigamcntS. — The  OJontoid  praccu  ol  axU  Trarmtt«  licamrot 
bodics  are  connccted  by  short 
fibres  surrounding  the  disks, 
and  by  long  band.s  which  are 
onIy  partiaily  scparable  from 
the  general  envclcipe.  The  an- 
terior  rommon  Ugameni^  (Figs. 
163,  165)  begins  at  the  axis 
and  extends  to  ihc  sacrum.  It 
consisls  oi  shorler  and  longer 
fibres  blending  with  the  peri- 
osteum  and  springinjj  froni  the 
edges  of  the  vertebra-  and  from 
the  disks,  to  cnd  at  sJmilar 
points  on  the  next  vertebra,  or 
on  thesecond,  third,  (ourth,  or 
filth.  The  borders  are  not 
sharply  defined.  '\\\ii  posterior 
common  /igamnti'^  i  Fig.  164) 
is  a  much  more  dtstinct  stnic- 
ture.  It  ariscs  from  the  back 
of  ihe  body  of  the  axis,  re- 
ceiving  fihrcsfrorn  llit-  occiplto- 
axial  liganiont,  and  ruus  tu  the 
sacrum.  It  also  is  attached 
to  the  disks  and  the  edjjes  of 
the  bodics.  but  posscsscs  a  (Hs- 
tinct  margin,  which,  CAcept  in 
the  neck,  expands  laterally 
into  a  series  of  points  at  ihe 
intcrvertebral  disks.  It  stands 
out  ff'  1  !  "'  niiddle  of 
^bo_dies,  ^  jai£L_tllii- 
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along  the  tips  of  the  spincs  from  the  last  cervical  to  the  sacrum.  The  interspinous 
ligaments  are  membranes  connecting  the  spinous  processes  bettt'een  the  tips  and 
the  laminse,  extending  from  the  ligamenta  subflava  to  the  supraspinous  ligament. 


K  IG.  163. 
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2.  Those  connecling  thc  Occipital  Bone  and  Ihe  Atlas,  including  the 
Anterior  Occipito-AUantal  ;  Poatirriur  Occipito-Adant 
Acccssory  Occipito-Atlantal  ;                              Two  Capsular. 

3.  Those  connccting  the  Oocipital  Bone  and  the  A.xis,  including  the 
Lateral  Odontoid  or  Check  ;  Middie  Odontoid  ; 

Occipito-Axial, 
The  iinporta[^t  pcciiliarities  are  the  odoaioid  and  the  iransverse  ligaments. ' 
The  odontoid,  or  check  ligaments '  (  Fig.  16S),  are  two  strong,  sj-mmeirical 
bundles  of  fibres  cxtcndinjj  from  the  slanting  surface  on  each  side  of  the  top  of  ih&:  , 
odontoid  process  omward  and  a  little  upward  to  a  roughness  on  the  inner  side  oF^  ' 
each  occipital  condyIc.     Some  fibres  pass  directly  across  from  one  condyIe  to  the-  1 

Fig.  166. 
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other.  These  are  occasionaJly  coHected  into  a  distinct  round.  glistenins  bundle. 
The  space  above  the  odontoid  process,  bctwocn  it  and  thc  b:isilar  process,  is  oc- 
ciipied  by  a  mass  of  dense  fibrous  tissue  rcachijig  to  thc  anterior  occipito-atloid 
ligament,  in  the  midst  of  which  is  a  more  or  Ic-ss  dislincl  median  band  connccting 
these  parts,  the  middie  odontoid  ligamcnt.'  A  supra-adotUoid  bnrsa  may  be 
developeil  in  ihis  tissue.' 

The  transvcrse  ligament'  (  Figs.  167.  168J  uf  the  atlas  is  a  slrong  band 
passing  bct\veen  the  tubercles  on  the  inner  side  of  each  lateral  niass  of  the  atlas.  It 
does  not  nm  straight,  but  cur%'es  backward  aruund  thc  odontoid,  from  \vhich  it  is 
se|xinited  by  a  bursa.  A  fiand  from  ihe  middie  ol  the  Inmsverse  ligament  passes 
upward  to  the  cerebral  side  of  the  basilar  process,  and  anolher  down\vard  to  the 
body  of  ihe  axis,  so  tliat  the  wh<.lc  strucUire  is  called  the  cruciform  ligament.^ 
•TroIanJ  :  Joum.  de  PAnai.  el  de  la  Phvsiol..  1S97. 

'Lin.  abnis.    *  Lit- »Ivi«  tk«!!*-     'Lit-  ir«M*«nuiN  atlnuiia.     'tU   inurlutum  adaatls. 


inothcr  bursji  lics  belween  tht:  odontoid  and  the  anlurior  arch  of  the  atlas.  The 
transvcrsc  li^.tmunt  and  the  two  check  ligamt^atb  are  in  series  with  the  interarticular 
iiganicnls  oi  ihc  bcads  of  the  rilis. 

The  other  Hgaments  of  thls  region  are  in  the  main  simplc  mcmbrancs  connect- 

Fig.  167. 
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ing  neighboring  parts.     The  anterior  occipito-atlantal  ligament '  {  Fig.   165  ) 
extends  between  the  front  of  the  forainen  magnum  and   the  anterior  arch  ol  ilie 
atlas:  ihe  anterior  atlanto-axial  (  Fiij.   165)  is  in  scrial  continuation  with  it. 
distinct  rounded,  raiacd  band,  the  accessory  occipito-atlantal,   passcs  in 
median    Hne   from    the    under   side    uf    the 
occiput   to   the   front    tiibrrcle  of    the  atlas 
(Fig.  165),  and  thence  to  thr  bo<3y  of  the 
axb,   where  it   joins    tlie   autcnor  cominon 
ligament  of  iho  spine. 

The  occipito-axial  ligament'  {appa- 
ratus  ligamentosus)  (Fig.  167)  tlescends  in- 
side  the  spinal  canal  from  the  ba.silar  process 
to  the  bodv  of  ihc  axis.  where  it  joins  the 
posterior  common  ligament  and  complctelv 
conceals  the  odontoid  proces.s  and  its  special 
Hgaments. 

The  posterior  occipito-atlantal*  and 
ihe  posterior  atlanto-axial  ligaments ' 
Hein  the  region  of  thearches  (Fig.  iM.).  The 
tonner  extends  between  ihe  posterior  border 
of  ihc  foramen  magnum  and  the  arch  of  ihc 
atlas  ;    the   latter  bctwecn   the  arch  of    the 

atlas  and  that  of  the  axia.  Thf.-se  are  in  series  wilh  the  ligamcnta  subflava,  b«t  difler 
(rom  them  in  fx'ing  non-elastic.  In  tlie  former  of  thesc  membranes  ihere  is  an 
opening  just  behind  the  facels  on  the  atlas  for  the  condjrles,  bridged  over  by  a  band, 
for  the  cntrance  of  the  vertebral  artery. 
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Synovial  joints.  the  shapes  of  which  are  described  vnth  thc  bones,  ex!8t 
lww(\  thc  occipital  bone  :ind  the  atlas  and  bctu'cen  thc  af/as  and  the  axis.  Thc 
capbulu  of  llie  Ujjper  joiiit  Is  very  ihick.  cspcciallv  bchiiid.  uht-re  it  ia  continuous 
with  the  ptisterior  occipito-atloid  Hgamcnt.  Thc  capsule  surroundinjij  the  articular 
surfaccsof  ihe  atlas  and  axi3  is  slrengthcned  posteriorly  by  a  bundle  running^  upn-ard 
and  outward  irom  the  axis. 

Fig.  169. 
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THE  SPINE  AS  A  VVHOLE. 

Anterior  Aspect  (Fig.  170). — The  bodies  cnlarge,  in  the  main.  reg-ularl^ 
from  abovc  down\vaid.  This  progrcssion  is  intcrriiptcd  <nily  hy  a  shght  dccrease 
from  the  first  to  thc  fourth  thoracio.  In  thc  ccnical  region  the  nrigin  of  ihe  costal 
elcnients  from  thc  sides  of  the  bodius  givus  the  latter  a  falst  appcarance  of  breadth. 
Tlie  middlc  of  the  thoracic  region  is  particularly  pruininent  in  front,  o\ving  Jn  part 
to  the  aortic  depression  on  thc  leit.  A  slight  curve  to  the  righl  in  ihis  region  ts 
generaHy  seen  ;  it  is  probablv  attributable  to  this  caiise. 

Posterior  Aspect  (Fig.  170J.— A  dcep  gutter  extcnds  on  each  side  of  the 
spinous  proccsse«,  bounded  cxternally  in  ihe  neck  and  hiins  l»y  the  articular  pro- 
cesses  and  in  the  back  by  the  iransverse.  In  the  latter  region  the  spines  which  are 
subculaneoub  are  oftun  deflL-cted  from  the  median  line,  and  niay  be  arrangcd  in  zig- 
zag.  The  laminse  completely  close  the  spinal  canaJ  in  the  con\'ex  thoracic, and 
sacra)  regions.  while  it  is  left  open  In  ttie  neck  and  loins,  except  during  exlen3ion  of 
the  formcr. 

Lateral  Aspect  (Fig.  171 ). — The  profile  view  shovvs  bestof  ali  the  increase  ia 
the  iniportance  of  the  bodies  from  alx>vc  dounward,  and  coincidentlv  with  this  the 
gradual  moving  backward  of  the  intcrvertebral  forainina.  Thcse  increase  greatly  in 
size  from  the  lo\vcr  part  of  the  thoracic  region. 

Thc  Curvcs. — The  curve  of  the  spine  is  neccssarily  an  arbitrarv  one.  since  it 
varies  not  oniv  in  individuals  and  according  to  age,  sex.  and  occupation.  biit  also 
with  position  and  the  tirne  of  day.  bcing  longcr  when  Iving  than  standing.  and  afler 
a  night's  rest  than  aftcr  a  day''s  work.  The  difierence  occasioned  hy  position  occurs 
e3pecial]y  in  youth,  when  it  may  amount  to  half  an  inch  or  more.  It  is  of  litlle 
consequence  after  niiddle  age.  Bearing  thesc  variations  in  mind.  the  following  giiide 
lo  the  curve,  suggeslcd  by  Hnmphry.  mav  be  accepted  :  a  line  dropped  from  the 
middle  of  the  odontoid  process  passcs  through  the  middlc  of  the  bodv  of  the  second 
thoracic,  that  of  the  twelfth  thoracic,  and  the  anterior  inferior  angle  of  the  fifth 
lumbar.  Hcnle  divides  the  spine  into  four  qu3rters  ;  and  althongh  this  method  has 
the  dcfect  of  using  the  unreliable  |>elvic  scction,  it  very  often  proves  remarkab]y 
correct.  Thus,  if  we  continue  Humphry's  line  to  the  level  of  the  tip  of  the  coccyi, 
the  middle  point  is  opposite  the  cleventh  thoracic,  the  end  of  the  first  quarter  oppo- 
sile  the  lower  border  of  thc  third  thoracic,  and  that  of  the  third  qwarter  opposite 
ihe  lower  edge  of  the  fourth  lumbar. 

The  development  of  the  curves  can  hardly  be  said  to  have  begun  at  binh.     At 
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Lumbar 


1.  S«nl 


I.  Coecfteal 


Laicfm)  vlew  ol  »iJtilt  spine. 


thai  agc  thc  iiifant'5  spine  presents  in  front 
one  general  concavity.  slightlv  uuerruptcd 
by  the  proniontory  ot  ihe  sacrum.  The  liga- 
mcntous  spine,  conlainin^  little  lx)ne,  is  es- 
ceedingly'  flexible  in  any  direction  :  the  allas 
can  bo  made  to  touch  the  sacrum.  It  is 
more  accurate  to  say  that  tlie  general  axts  of 
the  spine  is  a  cur\'ed  one  than  that  anv  per- 
manent  or  fixed  ciirve  cxists.  The  cervicaJ 
curvc  api>earB  as  the  infant  grows  strong 
cnough  to  hold  up  its  head  ;  it  is  nc\'er, 
propcrIy  speaking,  Consolidated  ( Svming- 
ton),  since  it  is  always  obliterated  by  a 
change  in  the  position  of  the  head.  The 
himbar  curve  appears  at  from  one  to  two 
years  when  ibe  chJld  begins  to  walk.  The 
mcchanisin  nf  its  production  is  e.\plained  as 
follous.  When  an  infant  lics  on  its  back  the 
thighs  are  Ilexed  and  fall  apart.  If  ihcse  be 
field  together  and  pressed  forciblv  doun,  thc 
lumbar  region  win  .spring  upward,  owing  to 
the  shortness  of  the  ilio-femoral  ligaments, 
which  bend  the  pelvis  and,  indircctly,  thc 
spine.  The  psoas  muscics,  moreovcr,  act 
dircctly  on  the  spine.  \Vhcn  thc  child  firel 
stands,  the  bodv  is  inolined  fonvard  ;  whcn 
the  muscles  of  the  back  straighten  ti,  the 
lumbar  curve  v^  produced  by  the  same  mech- 
anism,  since  it  is  immaterial  whethcr  the  Icgs 
are  extended  oA  the  Iriink  or  the  trunk  on 
the  Jegs.  Ho\v  or  uhen  tl»esc  cun'cs  be- 
come  Consolidated  is  vcrj*  ditficult  to  dclcr- 
mine.  The  influence  of  differences  in  thick- 
ncss  of  the  front  and  back  of  the  variouft 
bodics  and  disks  is  inapprcciabtc  in  the  neck  ; 
in  thc  Iowrr  pari  of  the  back  and  in  the  first, 
and  perhaps  the  sccond,  Umibar  vcrtebrsE  the 
hoigiu  is  greater  beliind.  In  thc  loins  the 
ihird  vertebr.i  is  mvich  thlckcr  in  front  and. 
likeu-ise.  the  fourth  and  fifth  in  a  less  degree. 
Tlie  intervertebral  tiisks  are  aiso  niuch  thicker 
in  front.  How  socin  actual  diflercncc  in 
the  diameters  of  the  vertebra'  appears  is  iin- 
certain.  A  child  of  abont  three  shows  little 
of  it,  except  in  the  last  himbar.  and.  accord- 
ing  to  Symington's  plates,  thA*c  is  not  miich 
more  diftcrence  at  five  or  even  thirtccn  year5. 
It  is  certain  that  throughoiit  thc  period  ol 
groulh  thc  nir\'es  can  \v  nearly  or  quite 
effaccd,  The  restraining  influences  are  the 
gradiially  developing  differences  in  thc  verte- 
bra* and  the  disks,  the  efiect  of  the  sternum 
and  the  ril>s  on  the  thoracic  region,  the  puli 
of  the  clastic  ligaments  of  thc  arches.  and 
perhaps,  alx>ve  ali,  niiiscular  tnnicitv.  In 
the  latter  part  of  middie  age  the  rurves  of 
the  back  and  loins  becume  consi>lidated ; 
this  is,  howcver,  distincily  a  degeneraiive 
procesa. 


LENGTH   OF   PRESACRAL   REGIONS. 

Dimensions  and  Proportions. — The  Icngth  and  the  proportions  of  the  dif- 
ferent  ptesiicral  reyiinjs  ( iiicluding  ihe  inlervtrtebral  disks),  nieasured  alon^  the  an- 
terior  surface  uf  ihc  sjjine,  have,  in  fifty  males  and  lwenly-three  lemale  bodies,  been 
found  by  us  as  stated  below.  \Vcgiveforcomparison  Ravcncrs'  and  Acby's'  propor- 
tions combined.  The  fornicr  nieasured  deven  and  the  latter  cight  spines  of  each  scx. 
CunmnjTham's'  proportions.  froni  six  male  and  five  female  spines,  are  aiso  added. 
In  the  proportions,  one  hundred  represents  the  tolal  presacral  Icngth  aloiig  the  curvcs. 


ACTUAL  LENGTH  OF  PRESACRAL  R£GI0XS  OF  SPINE. 


^V  Ncck 

^^^  Loins 

I  ^ 

I  ^ 


Midc. 

Ciiit  Imel  res.  (IncfaesO 

(    5.25) 


U-3 


Peiralr. 
CentimclTM.  |Incfa«t.) 

"■»  (   475) 

26.5  (10.44) 

i8.7  (  7.38) 

57.3  tM-57) 


Neck 

Biick 
Loins 


61.9                (24-38)  57-3 

PROPORTIONS  OF  PRESACRAL  REGIONS  OF  SPINE. 

Mal*.  Fcmalc. 

(r)wti[h[.)     (R.IfcA.)     (Ciinnliiginni,)  (Dw'g[hl.)  (R.  &  A.}  (CuttnihKluuti) 

31.5                ^1-7                  >'-8  31-2  31.?                   31.6 

463            467              4&.5  46.1  465              45-8 

3?.  2           JUA              31-7  .320:  334              33» 

itxi.u            99.8            10U.O  lou.u  IU0.6            ioa2 


Thus,  vhilc  it  is  true  that  the  lumbar  region  is  relativcly  longer  in  woman,  the 
dificrence  is  iriliing. 


ABSOLIITE    AND     RELATIVE 


LENGTH    OF 

GROWTH. 


PRESACRAL    REGIONS     HllRlNG 


A 

RBOLurn 

Lkncth.          i 

Rblativk  Lkncth. 

(In  MilUmelrei.) 

(Tulal  —  too.  ] 

^^^_                      ACM(. 

OisaftvKK. 

v 

Nvck, 

Back. 

UiiM. 

TtHal. 

Neck. 

SMCk. 

Looii. 

Al  birlh  . 

Ravcnd. 

50 

93 

SO 

193 

25.9 

48.3 

-  25.9 

At  birth                                  .   . 

Ravtiiel. 

40 

100 

5« 

190 

21 

53.6 

26.3 

At  binh  .  . 

Kavcnel. 

40 

12 

50 

185 

21.6 

51-3 

27 

One  month 

Chii>aiiU.* 

40 

45 

165 

34.3 

48.4 

27-4 
26.6 

One  rmrnih     ,    - 

Chipaull. 

42 

80 

44 

166 

25-3 

48.1 

Threc  inonths        . 

Ravencl. 

50 

100 

58 

208 

24 

48.1 

27.9 
27.8 

Six  niont)i5     .       . 

Ael.y. 

52-5 

»03 

6a 

215.5 

24.3 

47.5 

Šix  months 

Aeuv. 

53-5 

107 

61 

221.5 

24.1 

48.6 

27-5 

Teii  nujtilhs 

DttJKht. 

61 

"25 

77 

263 

23.2 

47-5 

3q.3 

One  ycar,  lK)y 

Chipiiult. 

60 

131 

73 

253 

23.7 

47.8 

28.3 

One  year,  bov 

ChipaulL 

69 

:fi 

83 

aSi 

24-5 

45-9 

29.6 

One  yrar  and  une  monih,  boy  . 

Cliipiiult. 

67 

79 

364 

35.2 

44.8 

30 

One  and  a  Italf  year?,  eirl  . 
One  and  a  hali  years,  \xty 

Chipault. 

63 

130 

69 

261 

23.7 

49-7 

36.6 

Chipaull. 

68 

132 

79 

279 

24.3 

47.4 

28.3 

Two  vears,  lx»y 

Ravenel. 

70 

140 

90 

300 

23-3 

46.7 

30 

Two  year>i,  hov 

Aeby. 

79-S 

153-5 

98 

331 

24 

46.4 

29.6 

Three  vcars,  jjirl 

DwitfhL 

7^ 

162 

lul 

341 

■  22.9 

47.5 

39.6 

FoUT  >tars,  girl    .... 

At-by. 

79-9 

162 

103.3 

345-2 

23-1 

46.9 

29.9 

Four  and  a  half  >'ear5,  boy 

Chipault. 

81 

174 

1U2.8 

357-8 

22.6 

48.9 

28.5 

Five  j-ears,  boy 

SjTniiij^on.' 

80 

;£ 

Ic^ 

.V54 

22.5 

48 

39.4 

Rve  years.  U)y    . 

Ravenel. 

So 

135 

395 

20.3 

45.6 

34.2 

Si«  vears,  bov   , 
Nine  yea,rs,  girl 

Sjniiiv^lon. 

80 

175 

106 

361 

22.2 

48.5 

29.3 

Ravenel. 

85 

195 

»5° 

430 
463.2 

19.8 

4.S-4 

34.9 

Eleven  vears,  Imjv 

Aeby. 

9» 

218.7 

153-5 

19.7 

47.3 
48.7 

331 

Tbirteen  >-eirs.  girl 

SymiiiEton. 

95 

230 

136 

451 

21-5 

29.1 

Fifteen  vears,  boy 

I)wight 

IlO 

265 

'83 

568 

31.1 

46.6 

33.3 

Siileen  yeani.  uiri 

Aeby. 

loo 

231.8 

151 

472.8 

21.1 

46.9 

3  J -9 

5txleen  years,  pri    .   . 

Aeby. 

107.5 

229.5 

152.5 

489.5 

21.9 

46.9 

31. 1 

Sevenieen  vears,  girl  ... 

Dttight 

"3 

250 

161 

534 

31.5 

47.7 

30.7 

'  Zeitschrift  fiir  Anat.  iind  Kniwicklng.,  1876. 
'  Cunningham  :  Memiiirs.  1HS6. 
>  The  Anatomy  of  tbe  Child. 


'  .^^ch.  ffir  .Anat-  und  Entwicklng.,  1S79. 
*  Revne  d'Orthop^die.  1895. 
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h  appe:irs  from  the  »bove  tliul  in  ihe  adult  the  »eck  is  a  little  more  thail  one- 
tifth  of  the  movablf  part  of  the  spine*  and  the  loins  a  liltlc  k*ss  than  one-lhird.  Iii 
tiu^  vounj;;  cmbryn  these  proporlions  are  reversed,  biit  by  the  tirne  of  birth  thesetfto 
parts  are  ncarly  ct|nal. 

Movements  of  the  Head. — Tiiose  betwecn  the  Oiciptti  and  ailas  are  almost 
wholly  limited  to  Jlcvion  and  extension,  of  which  the  lalier  is  much  the  greatcr. 
This  is  in  part  due  to  the  rcception  of  the  postcrior  pointed  e.\trcmilits  of  the  articu- 
lar  processfsof  the  atlas  into  the  inner  parts  of  the  p<jsterior  condvloid  fossce.  The 
antcrior  occipito-atlantal  ligament  and  the  odontoid  ligaments  are  tense  in  extrenic 
exiension.  Kvi  Ji^xhn  tho  lip  «>f  the  odontoid  is  vcry  ciose  to,  if  it  does  not  louch, 
ihe  basilar  iiroccss.  The  range  of  both  thcse  niotions  is  much  increased  by  the 
participation  of  the  cer\  ical  re>;ion.  Thrre  may  he  a  little  lalcral  motion  betueen 
the  atlas  and  head,  and  there  is  some  slight  rotation.  The  great  variation  of  the 
shape  of  the  articular  facets  malccs  it  clear  ihat  both  the  nature  and  CAlent  of  the 
moiions  miiat  var>'  considerablv. 

The  joint  heiween  the  ailas  atid  axis  is  devoted  almost  wholly  to  rotation.  The 
transverse  ligament  keeps  the  odontoid  in  plače,  and  the  very  strong  odontoid  liga- 
ments check  rotation  alternately.  The  head  is  highest  when  direcied  straight  forward, 
but  the  joints  are  in  more  perfect  adaptation  if  one  condylc  be  a  little  antcrior  to  the 
other,  and  if  the  atlas  be  slighily  rotaccd  on  the  axis.  This  position,  though  entail- 
ing  a  slight  loss  of  height.  ts  the  one  natnrally  chosen,  as  tliat  of  grcatest  stabiliiy. 

Movements  of  the  Spine. — Thi-  verv  exiensive  rangc  of  motion  of  the 
whoIe  spine  bi  the  sum  of  manv  smiUl  movements  occurring  al  the  inlcr\*crlcbral 
disks.  The  who]e  column  is  a  fiexible  rod,  but  this  conceptit>n  is  moditied  by  the 
folIowing  peculiarities  :  ( i )  the  motion  is  not  equally  dislributed,  owing  to  the  vary- 
ing  distances  lx'twcen'  the  disks  and  the  differences  of  thickness  of  the  disks  them- 
selves  ;  (2)  the  bodies,  vvhich  form  the  esaential  part  of  the  rod,  are  not  circiUar,  so 
tliai  motion  is  easier  in  one  direction  than  in  another  ;  (3)  the  rod  b  not  straight 
but  curved  ;  (4)  the  kind  of  motion  is  influenced  by  the  articular  processc-s,  and 
varies  in  the  different  regions.  Other  n)<idi(ying  circumstanccs  txist,  but  these  suf- 
fice  10  show  thai.  whlle  certain  general  principfes  may  Ije  laid  down,  an  accurate 
analysi3  of  the  spinal  movements  is  absolutelv  impossible. 

The  incompressible  semitluid  centre  of  each  disk  has  been  comparcd  to  a  baU 
on  which  the  rest  of  the  disk  plavs.  ThJs  would,  therefore,  be  a  uni\'crsal  joint 
ftere  there  no  restraining  apparatus.  The  motions  are  J1exwn  and  rxlcnsion, — 
i.e.,  angular  movements  on  a  transverse  axi3  :  laieral  motion, — i.e.^  the  same  on 
an  antero-posterior  axis.  and  rotation  on  a  verticid  asis.  It  is  unlikely  that  anv 
single  one  of  thcse  moiions  cver  occurs  without  some  mingling  of  another.  KIexion 
and  extension  are  fijreatest  in  the  neck  imd  loins.  Extension  is  more  free  than 
flexion  in  the  neck,  where  it  is  limited  by  tl\e  locking  of  ihe  lamina^.  which,  when 
the  head  is  throu*n  as  far  back  as  possiblc,  gives  great  rigidity  to  the  neck.  In  the 
loins  and  in  the  rcgion  of  the  last  two  thoracic  vcrtebra:  flexion  is  the  more  exien- 
sive.  Bcforc  the  spine  is  Consolidated,  slight  flexion  is  possible  throughout  the  back, 
but  extension  is  verv  quickly  checked  by  the  lorking  of  the  lamina  and  spines. 
Lateral  motion  is  greatest  in  the  nerk.  but  it  is  rnnsidcrablc  also  in  the  back  and 
loins.  Such  motion  is  aUvay5  associated  with  rotation,  whicli  is  most  free  in  ihe 
neck,  considt-rable  in  the  back,  and  very  slight,  at  most,  in  ihe  loins.  It  is  to  be 
rcmcmbercd  that  motions  both  in  ihe  anlero-posterior  and  in  the  transverse  plane 
are  checked  by  ihe  tension  of  ihe  ligaments  on  the  side  of  the  body  of  the  vertebra 
opposite  to  the  direction  of  the  motion,  and  also  by  ihe  resiatance  to  compression 
01  that  side  of  the  inlervertebral  disk  towards  vvhich  the  motion  occurs.  The  liga- 
menta  subftava,  being  clastic.  tend  continiia]ly  to  bring  the  hones  back  into  position 
from  the  innumcrahle  slight  displacemenls  to  which  lhey  are  subject.  That  this 
replacemcnt  is  efTecied  by  a  purely  phvsical  property  of  the  tissne  instead  of  by 
muscular  action  iniplics  a  grcat  saving  of  cncrj»y.  The  amount  of  ali  moiions.  anti 
of  rotation  in  particular.  decrcases  throughoul  life  and  varies  much  in  individuals. 
According  to  Keen,  the  rotary  motion  bctwccn  the  atlas  and  the  axis  amounts  to 
twcnty-five  degrees.  that  in  th«  rest  of  the  neck  to  fortv-five  degrees,  and  that  of  !he 
thoracic  and  himbar  regions  to  about  thirty  degrees  on  each  side. 
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PRACTICAL  CONSIDERATIONS. 

\Vhilc  the  numbcr  of  vertebrs  in  Ehe  neck  is  alniost  tnvariablc  in  man  (and 
indced  in  ali  the  manimalia  cxcept  tlie  sloth  aiul  tlie  a€a-cowy,  thc  len^lh  uf  thc 
cer\'ical  region  varies  greutiy  in  individtials.  As  it  is  apparent!y  shoriened  durin« 
{ull  iiispiratiun  and  Icn^thcncd  during  luU  e-xpiraiinn,  so  an  actual  charige  in  its 
length  IS  ;issociated  »ith  the  types  of  lhorax  thai  corres|Kjnd  to  thcsc  conditions. 
The  long  ncck  is  thcrefore  fnund  in  fjcrsons  wtth  rhests  thal  are  flat  a!x>vc  the 
mainm;*-,  wiih  widc  upper  intcrcostal  sf>accs  and  narrow  lowcr  oncs,  and  with  lack  oi 
prommcncc  of  the  stcrnuin.  Thcse  conditions  are  oflen  associatcd  with  phthisical 
tendcncics-  The  short  neck  is  found  in  ])ersons  wit!i  chests  of  the  reverse  type. 
lis  thcuretical  as^octation  with  apoplectic  tcndencies  is  verj'  doubthiL 

The  reinaining  variatituis  h<ith  in  the  length  and  in  the  shape  of  thc  vertebral 
column  are  dosely  connected  wilh  corresponding  variations  in  its  curves. 

The  norma!  curves  of  the  spine  are  lour  ;  ihe  cervical,  thoracic,  Uimbar,  and 
pclvic  (or  sacro-cx)Ccygeal).  The  cervical  and  lumbar  are  concave  backward,  thc 
thoracic  and  pclvic  convex  backward  (Eig.  171  ).  These  curves  are  pruduced  and 
kepi  up  parily  by  the  twenty-three  inten-eriebral  disks.  Thev  are  altercd  by  discase. 
An  udditiunal  curve  not  nncommon  in  ahsolutelv  healthy  persons  consists  in  a  sUght 
defluclion  of  the  thoracic  spine  to  the  rigbl  :  this  asymmetry  is  usually  ascribed  to  the 
grtaler  usc  of  tht  righl  arni,  but  ti  is  dne  to  the  posilion  of  thc  heart  and  the  aorta. 

AH  ihe  vertebral  bodies  arr  composed  of  cancellous  tissue,  which  is  more  Bpongy 
in  direct  proporlion  to  the  sizc  of  the  vcrtebra-,  and  therefore  is  least  so  in  the  neck 
and  most  spong^'  in  the  lumbar  region,  This  corrcsponds  with  the  greater  succu- 
lence  and  elasliritv  of  the  Uiwcr  intervertebral  disks  and  aids  in  minimi/.ing  the  eficcl 
of  jars  and  shocks  such  as  are  received  in  alighting  from  a  hcight  upon  ihe  feet,  the 
Iower  i>ortion  of  the  cohimn  of  course  receiving  the  greater  weighl.  If  in  such  falls 
ihe  calcaneum  or  tibia  is  broken,  the  spine  usuallv  escapes  injurv.  If  the  lower 
extremity  remains  intact.  thc  saft-tv  of  the  spine  depends  largelv  upon  the  clasticity 
given  by  its  curves  and  by  the  disks. 

The  fact  that  the  bodies  have  to  bear  thc  chicf  strain  of  such  shocks  and  ol 
extreme  llexion  and  exten5ion.  tlie  most  usual  forms  of  spinal  injur)',  serves,  rogether 
wilh  their  comparative  vascularitr,  to  make  them  the  seat  of  tuberculous  infection 
»■hcn  it  invades  thc  spine.  Their  spongv  lexture,  once  they  are  softened  by  intlam- 
mation,  learls  to  their  rcadv  disintegration  under  thc  snperincumbent  weight.  In 
the  neck  and  in  the  loins  the  process  maval  (irst  nierelv  causc  a  straightcning  of  the 
column,  the  normal  cur\'es  Ijcing  concave  backvvard.  In  the  thoracic  region^the 
most  commonsituation— it  st>on  produces  kvphosis.  an  exaggcrated  backu-ard  cur\'e. 
ihe  sharp  projection  of  'the  spinons  proccsscs  of  thc  affccted  vertebra-'  causing  it  to 
\k  known  as  "angular  cur\'ature."  The  abscesses  which  result  from  caries  of  the 
vertebrie  are  governed  as  to  their  posilion  and  course  by  the  fascis  and  muscJes 
that  surround  ihem.     They  will,  therefore.  be  dcscribed  later  (page  643). 

The  suspension  of  the  whoIc  bodv  from  the  chin  and  occiput  separates  the  indi- 
vidua)  vertebra?  so  that  they  are  held  together  mainly  by  their  ligaments.  This 
ob\-iously  relieves  or  renioves  the  pressnre  of  the  supcrincunibcnt  weight  on  the 
liodies  of  diseased  vertebi-ap.  Thc  relief  of  pressnre  in  cases  of  thoracic  caries  is 
continued  by  the  use  of  appliances  which  iransfcr  thc  weight  of  the  head  and 
shonidets  to  the  pelvis.  The  simplest  of  these  is  the  plastcr  jacket.  Kor  cervical 
caries.  the  wdghl  of  the  head  is  transfcrrctl  to  the  trunk  bcneath  the  level  of  discase 
l)y  means  of  an  apparatus  extending  front  above  the  head  to  a  Irand  (of  leather  or 
plaster)  encirciing  the  chesfc 

In  rases  of  kyphosis  corrccted  by  the  method  of  "  forcible  straightening"  it 
is  obvious  that  a  gap  proportionate  to  the  amount  of  honc  which  has  previously 
been  deslroyed  must  l>e  Icft  betw(:en  ihc  Ujdies  of  the  diseased  vertebrap.  The 
ultimate  integritv  of  the  spinal  column  \vill  depend  upon  the  extent  and  character 
af  the  ankvlosis  uhich  takes  plače  betvveen  ihe  separated  vertcbrs.  It  is  asserted 
(Calot)  that  such  consolidation  does  occur  between  the  bodies  in  moderately  severe 
cascs,  and  I>etween  the  laminje,  transverse  processes,  and  spines  in  the  more  serious 
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ones.  It  has  been  shown  (Wullsteiii)  that  iniury  to  the  dura  and  cord  and  cvcn 
fracture  of  the  arches  aiid  processcs  are  possit^e  concoiuilanis  of  forcible  rectifica- 
tion  of  kyphusis. 

If  the  curve  forward  o(  the  lumbar  spine  is  cxaggcrated,  constituting  iordosis, 
it  is  usually  compensatory.  and  is  acqulrcd  in  aii  effort  to  inaintain  the  erect 
position,  as  in  cases  ot  high  caries,  great  ot>esity,  pregnancy.  asciics,  abdominal 
tumors,  etc. 

Scoliosis  or  iaterai  curvature  conimonly  results  from  faulty  positions  in  young, 
undevcloped  persons  with  weak  muscies.  as  schcol-j^irls,  who  sit  orstand  in  such  alti- 
tudcs  that  the  musdcs  are  rclieved  and  ihe  straiii  la  borne  by  insensitive  siructures, 
like  ligamenls  and  fascicc.  This  results  in  a  defleclion  of  one  pari  of  the  column — 
gcnerally  the  thoracic — to  one  side,  usual!y  tfie  rij^hl.  and  ihc  formalinn  oi  a  compen- 
satory  curvc  bclow,  and  occasion;tlly  of  one  abovc  also.  The  bodies  of  the  affcctcd 
vertebr*e  are  at  the  same  tirne  rotated,  partly  by  the  action  of  the  slii>s  of  the  longis- 
simus  dorsi  which  are  attachcd  to  the  ribs  ncar  the  angles  and  to  tfie  tips  of  the  trans- 
vcrse  proccsses  ( F'ig.  520),  so  that  in  advancecl  cases  the  tips  oi  the  spinons  pro- 
cesscs of  the  affectcd  scginents  turn  towards  the  concavity  of  the  curvcs,  uhiie  the 
iransverse  processes  of  the  vertebrie  involved  tend  to  lie  in  an  antcro-posierior  plane 
and  can  often  bc  felt  projccting  backward. 

A  further  exp!anation  of  the  ciuses  of  the  rctation  may  be  found  in  the  bchavior 
of  a  straight  flcxiblc  rod  undcr  similar  conditions.  Torsitm  results  from  any  niotion 
in  which  ali  particies  of  a  straight  flexiblc  rod  tio  nnt  mnve  in  |>arallel  columns^ 
Thcrcforc,  if  it  be  bent  in  two  pUnes  at  the  same  tirne  torsinn  must  inevitably  occur. 
The  vertebral  column  being  bent  \\\  the  antero-posterior  plane  by  a  scries  of  gentle 
curves,  lateral  bcnding  must,  therefore,  inevitably  lead  lo  torsion,  since  it  nieans 
bending  tn  two  planeš. 

A  littleconsidcrationof  the  relations  of  ihc  spine  to  the  ribs,  scapula.  and  pelvis 
will  show  that  lateral  tlexion  and  rotation  caniiut  take  plače  without  causing  Ka)  sep- 
aration  of  the  ribs  on  the  convex  side;  (d)  change  in  the  costal  angles,  making 
the  ril)s  more  horizontal  on  the  convex  and  more  obliqiie  on  the  oppositc  side  :  (f) 
undue  prominence  of  ihcir  angles  on  the  convex  side,  the  scapula  being  carricd  upon 
them  so  ihat  it  also  is  more  prominent  ;  i^d)  diminution  of  the  ilio-costal  spacc  on 
the  concave  side  ;  (^)  elevation  of  the  shoulder  on  the  convex  side ;  (/")  flatten- 
ing  of  the  chest  in  front  on  the  convex  and  undue  prominence  of  the  chest  on  the 
oppositc  side  ;  {jf )  projection  of  the  ilium  on  the  concave  side.  T^atcral  curvature 
with  these  sei:ondaiy  deformities  may  also  be  produced  by  unt-tjunl  length  of  the 
lower  limbs,  one-sidcd  muscular  atrophv,  hypertrophy.  or  spasm,  sacro-iliac  disease, 
enipyeraa,  and  asymmotry  of  cither  the  pelvis  or  the  htad, 

The  latter  factor  is  espeoially  intereating  from  an  anatomical  stand-point.  From 
what  has  been  said  (pagc  142)  of  the  position  of  greatcst  stabiliiv  of  the  joints  be- 
twoen  the  head  and  the  atlas  and  the  latter  and  the  axis,  it  is  evldent  that  the  position 
of  greatest  ease  is  with  the  head  slighdv  lurned  to  one  side.  the  condvles  of  the 
occipnt  not  being  in  their  best  contact  with  the  siiperior  articiilar  surfaces  of  the 
atlas  whcn  the  head  is  held  straight,  but  ralher  when  the  head  is  slightlv  twisted 
(Dtt-ight).  The  effects  of  this  are  far-rcaching.  First,  there  is  an  instinctive  effort 
to  get  the  eycs  on  the  same  plane  in  looking  for\vard.  which  is  presumably  the 
primary  cause  of  the  asymmetry  of  the  facc  that  is  usuallv  found.  It  is  also  easier 
to  support  the  weight  in  standing  chiefly  on  one  leg,  hence  the  other  side  of  the 
pelvis  Is  allowed  to  fall  so  that  the  lumbar  region  slants  away  from  the  supporting  leg. 
This  must  be  correcled  by  a  lateral  motion  of  the  spine  above  it,  and  as  this  is  not 
pure  bul  mixed  with  rotation,  there  occurs  a  tnist  in  the  spine  ;  one  shoulder  is  higher 
than  the  other  as  \veU  as  farther  forward.  In  hcalthy  persons  such  positions.  if  not 
maintained  too  long.  do  little  harm  ;  but  there  is  likclv  to  bc  some  spinal  asvmmetry 
in  ali,  and  there  is  the  danger  that  it  may  becomc  pronounccd  and  fixcd  in  the  wcak. 

Sprains  of  the  spine  are  most  common  in  the  cervtcid  and  Kimbar  regions  :  in 
the  former  because  of  the  greater  mabilitv  of  the  articulation  with  the  cranium,  and 
in  both  because  of  thcir  own  mobilitv.  the  greatest  degrcc  of  bending  in  an  .intero- 
posterior  direction  being  possiblc  in  thosc  two  scgmcnts  of  the  spine.  The  thoradc 
and  peU-ic  curvea  are  primary,  form  part  of  the  walls  of  the  thorax  and  pelvis, 
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ippear  early,  and  are  chiefly  duc  to  tho  iihapc  of  the  vcrtcbral  bodics.  Thu  cer\'ical 
,nd  Iiimbar  curves  are  secondarv,  develop  afler  birth.  and  depeiid  mainlv  on  the 
shape  of  the  diska.  Greater  mobility  would  naturally  be  cxpected  under  the  latter 
circumstances.  The  close  articulation  between  the  scparale  vertebra;  throughout 
the  whole  cotumn,  whilc  it  rcndcrs  a  slight  degrec  of  i?prain  not  uncommon.  tends 
at  the  same  tirne  to  diffiise  forccs  applied  to  the  spine  and  to  concenirate  them  within 
certain  areas.  These  arcas  are  the  puints  al  whiL-h  fi,xcd  and  movable  portlons  of  the 
spine  join  each  other,  as  in  the  neighborhood  ol  the  allanto-axial,  the  cervico- 
thoracic,  and  the  dorso-luinbar  regions. 

If  the  lorce  is  sufficieiit  to  causc  an  injury  of  grcaier  severity  ihan  a  sprain 
it  is  apt  to  be  a  dislocation  or  a  fracturc  with  dislocation  at  one  or  other  of  these 
localities.  The  latter  accldont  is  iisually  causcd  by  extreine  rtexion  of  the  spine,  and 
of  the  three  points  mentioncd  is  inost  oftcn  found  in  the  segment  including  the 
lower  two  thoracic  and  llie  upper  one  or  two  hmil>ar  vertebr;!-.  This  is  due  to  the 
faci  ihat  ( i)  this  segment  bas  to  bear  alraost  as  miich  weight  as  the  lumbar  spine, 
and  yet  its  vertebne  are  snialler  and  weaker.  ( 2 )  The  transverse  processes  are 
short,  while  the  longer  ones  below,  togethcr  with  the  creat  of  the  iliuni  and  the  ribs 
above,  give  a  powerful  leveragc  to  the  muscles  that  move  the  region  in  que5tion. 
(3)  It  is  the  region  at  W'hic]i  the  most  concave  j>art  of  the  thnracico-himbar  cur\e  is 
found,  making  the  "  hollow  of  the  bark"  ami  corresponding  In  the  "  walst"  uhere 
ihe  circumference  of  the  trunk  is  smallest.  (4)  Its  nearncss  to  the  middle  of  the 
column  enables  a  greater  length  of  leveragc  to  be  brought  to  bear  against  il  than 
against  any  other  part.  (5)  The  difierent  seginents  of  the  spine  above  it  are  com- 
parativelv  fixed  (Humphry).  These  anatomical  facls  account  for  the  frequency 
and  severitv  of  the  injury  known  as  *•  fractpre-dislocation"  in  this  region  as  a  result 
of  extreme  flexion. 

A  view  of  the  vertebral  column  from  behind  (Fig.  170)  serves  well  to  illustratc 
some  of  these  points. 

Pure  dislocations  are  rare,  but  are  more  frequeni  in  the  upper  than  in  the  Iower 
part  of  the  spine,  bccausc  the  bodies  of  the  cer\ical  vertebra;  are  small,  and  the 
interlocking  of  the  arlicular  processes  is  less  firm  than  it  is  lower  in  the  column. 
The  vertebra  most  commonly  dislocated  is  the  fifth  cervical,  whtch  might  be  expected 
irom  the  fact  that  in  the  neck  flexion  and  cxtension  are  freest  between  the  third  and 
sbcth  vertcbr*e.  The  dislocation  Is  usuallv  anterior,— that  is,  the  articular  process 
of  one  vertebra  slips  forvard  and  falls  doun  on  the  pedicieof  the  vertebra  belou*. 
resting  in  the  inten-ertebral  notch, — this  accident  being  rcndercd  casy  by  the  com- 
paratively  horizontal  position  of  the  articuhtr  processes  in  the  cervical  region.  Such 
dis!<xration  is  practica]Iy  inipossible  in  the  thoracic  or  lumbar  region  ivithont  fractvire, 
whi!e  friiciure  is  comparativclv  rare  in  the  cervical  region.  The  lumen  of  the  spinal 
canal  mav  be  but  little,  if  at  aH,  invaded. 

As  to  reduction,  cxperiments  shou*  (Walton)  that  no  moderate  amount  of  exten' 
sion  in  a  direct  Trne  uould  raise  the  displaced  articular  processes  in  the  least  degree. 
It  was.  howc\'er.  foimd  easy  to  unlock  these  processes  by  retro-lateral  fiexion,  bend- 
ing  the  head  towards  the  side  to  uhich  the  face  was  alreadv  tiirned,  an  inappreciable 
amount  of  force  being  necessary.     Rotation  inlo  plače  cnmpleted  the  reduction. 

Ali  pure  dislocations  are  rea!ly  sub!uxations,  as  withoul  estensive  fracture  of 
the  processes  and  great  lareration  of  ligaments  a  complete  seijaratioii  of  the  arlicu- 
'  T  surfaces  of  two  adjoining  vertebra-  is  practicallv  impossible. 

Pure  fraciitre.  not  the  result  of  a  gunshot  wound,  is  rare.  If  from  flcxion,  the 
fracturc  involvcs  the  body  ;  if  from  dtrcct  violence,  usually  the  laminče.  These  facts 
require  no  explanation. 

Dislocations  and  fractures  of  the  upper  two  cervical  vertebra;  are  especially 
scrious  on  account  of  the  proximity  of  the  medulla  and  of  their  position  above  the  roots 
of  the  phrenic  ncrveand  of  the  nerves  supplying  the  external  muscles  of  respiration. 
If  thf  accident  is  from  overflexion,  it  may  be  a  dislocatitjn  between  the  occiput  and 
the  ndas.  as  it  is  there  that  the  movements  of  flexion  and  extension  of  the  head  take 
plače.  If  it  arises  from  extreme  rotation.  and  esi>ccially  if  there  is  niptnre  of  the 
check  ligaments,  it  may  be  a  dislocation  of  the  atlas  from  the  axis,  as  it  is  there  that 
the  rotary  movements  of  the  head  occur.      "  A  dumb  person  expresse9  *ye3'  at  the 
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occipito-atloid  joint  and  'no'  at  the  atlo*axoid"  (Owcn).  Painless  nodding  and 
rotalion  of  Uit  hcad  aid,  ihcrcfurc,  in  ihc  cxclusiun  uf  llic  uccipito-atlantal  and 
at!anto-axial  regiuns  in  obscure  cases  of  hi^h  caries. 

Thtf  axis  is  muTK  si>ungy  thaii  the  at]a.s,  and  is  vveakest  abuut  one  centimetre 
below  the  ncck  of  the  odontoid  process,  and  this  is  one  o(  the  most  fre<|uent  seats 
of  iraclure. 

In  iracture-dislocations,  which  coiislitute  from  seveniv  to  eighiv  ptr  cent.  o(  se- 
vere spinal  injuries,  the  ihoracico-lumbar  region  sufiers  most  commoniy  for  the  rea^ons 
above  stated.  The  almost  vortical  directiun  of  the  articular  processes  of  the  thoracic 
vertebra:  causes  thcm.  wheii  fiexion  is  extreme,  as  when  a  weight  lias  fallen  on  the 
back.  to  be  Ireiiuendy  fractured,  which,  together  with  the  uccoiupaiiyinH  crtishing 
of  ihe  vertebral  l>tjdy  and  rupture  of  the  aupra-  and  interspitioiis  ligatnenUi  and 
the  ligamenta  subflava,  permiLs  the  imrnediate  slidirijf  fonvar<l  of  the  vertebra-  above 
the  crushed  one  and  the  compression  of  the  cord — oftcn  ils  practical  severance — 
between  the  anterior  edye  oi  the  posterior  arch  of  the  uppcr  vertebra  and  the  poste- 
rior  edge  of  the  body  of  the  Iower  one. 

(For  the  resulting  symptoms,  see  section  on  Nen'ous  System.  pagfe  1053. )  It 
may  be  mentioned  here  that  the  spina!  nerves  do  not  arisc  troin  the  cord  oppoaite 
the  vertebra;  after  which  they  are  named.  Their  regions  of  orig-ja  may  bneflv  be 
stated  as  follows  : 

( 1 )  Occiput  to  sixih  cervical  spine,  — cight  cer\'ical  ncrvcs. 

(2)  Scventh  cervical  to  fourth  thoracic  spine, — uppcr  six  tlioracic  nerves. 

(3)  Fifth  to  tenth  thoracic  spine, — lower  3ix  thoracic  nerves. 

(4)  Eleventh  and  twelfth  thoracic  spines, — five  lumbiir  nerves. 

(5)  First  lumbar  spine, — five  sacral  nerves. 
Landmarks,— ^To  fix  the  limits  of  the  spine  in  ihc  living,  draw  a  horizontal 

line  from  the  anterior  nasat  spine  to  the  lower  edge  of  the  exicrna]  occipital  pro- 
lubcrance  and  anothcr  backward  from  the  top  of  the  syinpliysis  pubis.  Seen  from 
lile  side,  the  top  of  the  spine  is  in  a  line  connecting  the  Iront  of  the  lobe  of  each  ear, 
passing  behind  the  neck  of  the  lo\ver  jaw.  Frozen  sections  shrnv  that  the  front  of 
the  vertebral  bodios  is  miich  noarer  the  centre  of  the  body  than  one  is  prrpared  to 
expect.  A  vertical  traiisverse,  or  frontal,  plane  through  the  thorax  at  its  greatest 
breadth  strikes  the  angle  of  the  }.-iw,  the  front  of  the  cervical  convexity  of  the  spine, 
and  cuts  the  body  of  the  fourth  lumbar  (Langer). 

The  relations  of  the  spine  anteriorly  are  considered  with  the  parts  in  front  of  it. 
The  parts  felt  from  the  surface  are  the  spinous  processes  and  some  fcw  ol  the  trans- 
verse  nnes.  The  line  of  the  spines  is  a  good  example  of  the  general  rule  that 
prominences  on  the  skeleton  lie  in  hollous  in  the  flesh  ;  a  deep  furrow  between  the 
muscular  msLsses  marks  their  position. 

Palpation  of  ihc  normal  spine  with  the  soft  parts  in  placc  gives  the  following 
information.  The  spine  of  the  sccnnd  cervical  can  be  felt  by  deep  prcssiire  a  little 
bclow  the  occipuL  The  short  spines  of  the  succccding  vertebne  are  made  out  u-ith 
great  difticulty.  The  fillh  is  longer  than  those  jusl  above  it.  The  sixtli  is  inuch 
longcr  and  nearly  as  long  as  that  of  the  scventh.  The  name  veric6ra  prominens 
conferred  on  the  seventh  is  misleading,  for  the  spine  nf  the  tirst  thoracic  is  the  most 
prnminent  in  this  rcgion.  The  third.  fourth.  and  fifth  cervical  spines  rcccde  from 
the  surface  by  reason  t)f  the  fonvard  curve  of  the  cervical  segment  and  on  account 
ol  their  shortncss.  This  permits  of  free  e.vtension  of  the  hcad  nnd  neck.  The  liga- 
mentum  nuch;t  ;dso  prevent.s  them  from  being  felt  disrinctly.  The  sixth  an<!  seventh 
cervical  and  first  thoracic  are  easily  felt.  The  remainder,  Iving  in  the  grnove  raused 
by  the  prominence  of  the  ercctor  spin%  muscles,  can  usually'be  palpaled  without 
mnch  difficulty. 

The  relative  sizes  \'ar>*  so  much  that  it  is  not  safe  lo  identifv  anv  spine  in  this 
way.  If  the  ivholeseries  from  the  second  rannot  be  comitcfl,  it  is  bcst  to  start  from 
the  fourth  lumbar.  w1iich  is  nn  a  level  with  the  highest  ]>nints  nf  the  ilia.  \'crtebrae 
can  also  be  identitied  from  the  lo\vcr  ribs  by  the  relations  of  Ihe  heads  to  the  hodies. 
The  relations  of  the  spinous  processes  to  the  body  vary.  Thus,  in  the  cervical 
region  the  first  five  spines  pass  nearlv  straighl  biickward.  The  sixth  and  seventh, 
like  the  upper  two  or  three  thoracic  spines,  descend  a  little,  so  that  the  tip  is  opposite 
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e^ccptiuiKiIlveight,  rcacli  thcstermim  througli  tlieir  cartilagL-s  ;  hence  thev  are  calltrT 
sternal  ribs,'  as  distingiiished  from  ihe  remainin^^  fivc  pairs  o{  asternal  ribs.'  Kach 
carlilagc  ui  lliu  nt-st  ihrcc  joins  lliai  of  thir  ritj  abo\e  ii.  'I"he  last  two  pairs  liave 
the  carlilagfs  ending  (rec,  and  art  termed  floating  ribs.  Thoir  coinplicatcd  cun-es 
are  besi  undursiood  by  studying  them  in  plače,  l-liicli  rib  (wttli  ccrtain  cxceptions 
to  be  dctuilcd  later)  has  an  articular  surface,  the  Atrad,  at  the  postcrior  end  ;  followed 
by  a  turrouer  furA;  succecded  by  an  articular  facet  on  the  tubcrik  wlilch  rests  on 
the  transvcrse  procesa  of  ll»c  vertebra.  The  tirst  rib  has  an  uppcr  and  a  lower 
surface.  an  outcr  and  an  inncr  bordcr  ;  ihe  aecond  faces  in  a  direclion  intcmjediate 
to  this  and  the  following,  which  have  an  outer  and  an  inner  surface.  an  uppcr  and  a 
lovvcr  border.  They  are  placed  obhquely,  the  front  end  bcing  lower  llian  the  liind 
one.  Tho  ouiHne  of  the  ribs  is  irregular,  so  that  thcir  declination  is  not  duew'hoUy 
to  their  position,  but  in  part  aiso  to  iheir  shape.  Thus.  one  in  the  niiddle  oi  the 
scrics  slants  a  liltlc  down\vard  as  far  as  the  tubercle.  then  declincs  more  shar|)Iy 
to  a  roughness  near  the  tubercle  known  as  the  a*igU\  and  thence  more  graduaUy 
to  the  end.  The  niain  curve  ol  such  a  rib  is  backu-ard,  outward,  and  downward 
as  far  as  the  ;ing]e,  which  marks  a  rather  sudden  change  of  direclion.  the  course 
changing  to  one  fonvard,  s!ightly  out\vard,  and  dovvnvvard,  until,  as  it  reaches  ihe 
front  of  the  chest,  it  runs  forward,  down\vard,  and  iinvard.  The  cxternal  surface 
is  vcrtical  at  the  back  and  side  and  slants  slighllv  upward  in  front.  Bearing  the 
declination  of  the  rib  in  mind,  it  is  evident  tliat  to  accomplish  this  the  rib  must  be 
tuisted  on  itself,  olherwise  tlie  upper  edge  would  project  in  front. 


Fig.   174. 


Articular  bcvta  for  bodtca  of  vcrtcbra- 


Anlcutar  facet  on  luberck  lor  transven«  proces* 

Rifhi  Afth  rib  from  bchind. 

The  hcad  '  is  an  enlargemenl  at  the  postcrior  end  and  on  the  outer  surface, — i.e., 
ihe  one  farthest  from  the  cavity  of  the  chest.  Il  bas  an  articular  surface  at  the 
end  facing  inward  and  backward,  divided  into  an  «/>/fr  and  a  hiver  facet,  each  for 
Ihc  body  of  a  vertebra,  by  a  iransverse  ridge,  whence  a  hgament  pas»es  to  the  inter- 
\TTtcbnil  disk.  The  louer  facct  is  the  larger,  and  is  generally  concave  ;  the  upper 
b  n«arly  plane.     The  liead  increascs  in  sizc  to  tho  ninth  rib  and  then  lesscitt. 

The  neck  *  Is  compressed  from  before  backuurd,  sniooth  in  front  and  rough  for 

Bts  l)ehind.     The  upper  aspect  has  a  sharp  border,  the  crt:st,^  for  the  superior 

logKMnnsvcrsc  ligament.     The  neck  grows  slightlv  longer  in  descending  the  serie*. 

p^^aunc  levrl.     The  crest  on  the  topof  the  neck  ia  most  developed  in  the  sixth, 

fslk.  And  eighth  rilis. 

TIk  tubercle'  is  an  clevation  bevoiid  the  neck  on  the  posterior  surface  of  ihe 

^ifgf^  iulcn«iily  a  round  articutar  surface  facing  back\vard  and,  in  most  cascs. 

■«Md.  tO  rcst  on  the  iransverse  process  ;  beyond  the  articular  lacet  is  a  rough 

bisr  iIk  cKtcrniU  {ostotraHs\'er$e  ligamenl. 

^^  Aaft '  is  smooth  inside.  the  surface  being  continuous  with  that  of  the  neck. 

,  ^^^^^  rrvvevr*  for  the  intercostal  vein  is  best  markei.1  in  the  middle  rilis.  begin- 

-  ^jttt  <iMi<*clg  and  running  forward,  grnuing  fainter,  along  thrce-quartcrs  of 

<^  v£  MMhr  covcr  ol  the  lovver  border.     The  outer  surface  is  rather  irregular. 

-s^^^lt*  atv-htch  the  shaft  changes  ils  direclion  is  markcd  by  a  rough  line 

^nBoar •«*««»  stjme  dist;ince  beyond  the  tulKTile,  recciving  niuscies  from 

^j^,^  ^  «^  cfvctor  spinit.     The  angle,  which  is  not  found  in  the  tirst  rib,  is 

»^^   «wta«      *C«plluliiMi.     'Callpoi.     'CrlaU    cvlll.     *THl(cri.-ulaHi.     '  Car^tt«    c«*Lm.     "Svlnu 
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The  ribs  increase  in  length  from  the  first  to  the  seventh  or  eig:htb,  after  which 
they  decrease  to  the  last,  vvhich  is  usually  the  shortest.  The  length  ol  the  last  rib 
is,  howcvcr,  very  uncertain,  varying  from  one  centimetre  to  perliaps  fifteen  ceniitne- 
tres  or  more.  It  often  is  lon^^er  than  the  (irst.  The  curve  is  comparatively 
regular  in  the  ftrst  rib,  after  \vhich  the  tliffcrcnco  bet\ve<-n  the  two  en<Js  bccomts 
more  marked,  the  curve  bcing  very  pronuunccd  beliind  and  less  so  in  front  The 
curve  is  much  less  throughout  in  the  lo»'er  ribs  :  in  fact,  it  decreascs  contmiiaIiy. 
Theiirst  rib  is  ihe  broadest  of  ali  at  the  anterior  end.  There  is  a  general,  hut  not 
regular,  increase  from  the  second  to  the  seventh  rib,  and  a  subscqiicnt  decrease. 
The  fourlh  rib  is  relative3y  broad,  the  fifth  narrow.' 

Exceptional  Ribs. — Certain  o[  ihe  ribs — the  first,  second,  tenth,  eleventh, 
and  tvvelfth— present  peculiarittes  which  claini  mentiou. 

Fig.  176. 
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-  Second  dtgilatio«  of  t^rmtmi  magnia 
-  Thinf  digilation  of  serralut  magnmt 
Fitit  umI  eccond  ribs  ol  n«hl  «idi-,  ui^f  siirfacc- 

The  first  rib  is  flat,  not  twisted,  with  an  outer  and  an  inncr  bordcr.  TIic 
head  is  small  and  has  but  one  facct,  rcrstinj;  as  it  does  on  the  first  thoracic  vcrtcbra. 
The  neclc  is  small  and  tlal  like  the  body.  The  tubercle  is  ver\'  prominent.  The 
scalene  tnbercU  is  a  ver>'  small  but,  from  its  rclations.  important  elcvation  on  the 
inner  marg-in  of  the  upper  surfacc,  at  about  the  middic,  for  the  inscrtion  of  the 
acalenus  antictis.  It  scparatcs  iwo  groovcs  crossing  the  hone  for  the  subclavian 
arlery  and  vein.  The  posterior  one  for  the  artcrv  is  the  more  niarkcd.  There  is  a 
rough  imprtsshn  bchtnd  the  lattcr  ncar  the  outer  border  for  the  scalenus  medius. 
There  is  no  subcostal  groove. 

The  second  rib  is  intermediate  in  shape  hetivccn  the  first  and  the  rost.  The 
roughness  for  the  serratus  magnus  is  very  marked  almiit  the  middle  of  the  shaft. 

*  Anderson  :  Joumal  of  Anatomy  and  Ph>'sioloK>'.  vol.  xviii.,  1884. 


EXCEPTIONAL  Ril 


*53 


Ist-rl  o(i 


facct 


:/1l 


X 


The  tenth  rib  has  U!iually  only  a  aing]e  articular  facet  on  the  hcad  ;  it  may  or 

may  noi  ha\o  a  facct  un  the  luberde. 

The  eleventh  rib  has  a  singjle  articular  facet  on  the  head  ;  the  tubercle  is  rudi- 

mentarv  and  nun-articular  ;  the  angle  nm\  the  siibcoslal  groove  are  slightly  marked. 
The  twelfth  rib  has  also  a  sinile  articular  facct  on  the  head  ;  the  tulicrcle  is  at 

most  a  faint  roughness  ;  tlie  anj^le  and  the  siibcostal  groore  are  wanting. 

Development. — The  first  centre  for  the  shaft  appears  in  the  ninth  week  ol 

fcEtal  life.  and  spreads  so  rapidly  that  by  ilie  eiid  ol  the  fourth  numlh  t!ie  perma- 

nent  proportion  oi  bone  has  l)een  formcd.     At  an  unccrtain  period,  probab]y  before 

puberty,  a  centre  appears  for  the  head  and  another,  except  in  the  last  two  or  threc 

ribs,  for  the  tubercie  ;  thesc  unite  presumably  by  the  twcntielli  year. 
Variations. — The    num- 

ber  of  ribs  is  ottcn  increased  or 

diminishcd  by  one,  generally  by 

a  changc  at  the  eiid  of  a  re* 

gion,    as    cxplaincd    in   varia- 
tions of  the  spine  (page   131). 

Crrzuca/  rii>s  occur  by  the  cos- 

tal  element  of  ihe  seventh  cer- 

vical    bccoming   free.      In   the 

lowcst  and  most  common  grade 

it  consists  of  a  hcad,  a  neck,  a 

tubercie,    and    a    nidimentary 

shaft   one   cr   t\vo   centimelrcs 

Jong,  ending  free.     In  the  next 

grade  it  is  longcr,  and  its  end, 

perhaps  c«ntinue<l  in  cartihige, 

rests  on  the  lirst  rib.     Some- 

times  it  (iLses  with  the  first  rib. 

vfiich   thcn    becomes  bicipital, 

as  is  normal  in  cenain  whalc'5. 

In    the   third   grade,    which  is 

vcry  unconimon,  it  resembles  a 
small  first  rib,  reaching  thcsler- 
num.  A  cervical  rib  ha«i  been 
Seen  more  than  oncc  with  the 
transverso  foramen  persisting. 
The  cxplanation  of  tliis  condition  is  givcn  undcr  ossiAcation  of  ihe  venebrae.  \Vhen 
a  ccr\'ical  rib  rcaches  the  stemum,  tlie  next  rib  is  usuany  attached  to  the  side  nf  the 
rnanubrium  by  a  liroad  cartilage.  fusing  with  thai  o(  the  cervical  rib.  The  rib  o!  the 
c-q5hth  vertcbra  has  been  scen  to  end  like  an  ordinary  second  rib.  It  is  also  very 
rare  to  have  only  twclve  pairs  of  ribs,  of  fthich  the  first  is  cervical.  Thcre  mav  be 
thirtecn  ribs  by  the  addition  of  the  costal  element  of  the  first  tiimbar.  This  niay 
"he  so  small  as  10  present  no  rib-like  feature,  or  tt  may  rcsembic  an  ordinary  twelfth 
rib.  In  cases  of  an  cxtra  rib  from  this  soiircc  ihc  tMcUth  rib  is  usually  uncom- 
»nonly  long.  V'ery  rarelv  the  first  true  thoracic  rib  is  imperlecl,  being  continued 
in  ligament  to  the  stcrnuni,  joining  the  shaft  of  the  second  rib,  or  even  ending  free. 
A  bicipital  rib  may  occiir  also  by  the  fnsion  of  the  first  thnracic  wiih  the  second  be- 

yond  the  tuberclcs.     The  rcsulting  plate  latcr  subdivides,  to.  be  continued  by  two 
normal  costal  cartilages.     Ribs  sometimes  divide,  generallv  near  the  front.     The 

parts  formed  by  such  cleavage  are  continued  by  costal  cartilages  which  usually  re- 

untte,  ao  that  a  foramen  is  formeil  which  is  Uiunded  lateTaIly  or  externatly  by  bone, 

mesially  by  cartilage.    This  occura  most  commonlv  in  the  third  and  fourth  ribs,  espe- 

cially  in  the  latter. 

■  THE   CnSTAL   CARTILAGES. 

^^    The  costal  cartilages '  continue  the  ribs,  the  first  seven  going  direcilv  to  the  ster- 

num,  the  next  three  each  to  the  one  abovo  it,  and  the  last  two  ending  free.     They 

grow  longer  from  the  first  to  the  seventh,  sometimes  tu  ihe  eightli.     The  last  two 

*  CarUlBiinrs  cnvtalc«. 
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tenth  cartilages  have  usiiallv  their  chiel  connection  with  the  one  above,  not  through 
thcir  encis,  but  through  similar  faccts.  As  to  dircction  :  the  first  cartilage  descends. 
the  second  is  horizontal,  the  third  rises  ver)'slightl>*,  and  the  foiirth  is  the  first  to  fall 
and  then  rise.     Thls  changc  of  direction  occurs  in  each  to  the  ninth  or  tenth  carti- 
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lage,  the  falling  ponJon  bccoming  ah\'ays  rehitivflv  sliurter  and  the  rising  longer. 
The  last  lwo  cartiiages  contiinic  the  line  of  tlieir  ril«,  having  no  rising  portion.     It 
is  noi  unconimon  to  find  eight  cartiiages  joining  the  sterniim.     Tredgold  found  ihb 
condibon  in  len  per  ceni.  of  whitc*  men.      It  is  vci'y 
much    more  frequent   in   negroes   and  in   othcr  dark  Fig.  179. 

rac€S.'    It  is  said  to  occur  more  often  on  the  right  side, 

ClAvtftiUr 
^K  fac«t 

■  THE  STERNUM. 

^B  The  adult  stcrnum  consists  of  thrce  (lat  median 
pmces,  the  two  fornicr  being  lx)ne.  the  last  largelj-  car- 
tilage, — namely,  the  preslcrnum  or  maHubriutn ,  the 
mesosUmuM,  giadioius,  or  body,  and  the  metasitrnum 
or  ensiform  airti/a^f. 

Tht  manubrium '  m  broad  in  mamnialb  having 
clavicles,  to  »hich  it  gives  siipport  at  the  uppcr  angles. 
In  man  it  is  irregu!arly  quadrilateral.  with  the  angles 
cut  oR,  broad  alKjve,  narrower  brlow.  the  grealest 
breadth  equaning  or  exceeding  the  Icngth.  It  is  con- 
cave  behind,  biit  in  front  it  is  convex  from  sidc  to  side 
and  slightly  concave  froni  above  down.  The  iipper 
border  is  concave  in  ihe  middle,  forniing  the  bottorn 
of  the  inUrclavicuiar  notch.^  On  each  hide  of  this,  in 
the  placc  of  a  comer,  is  a  conca\ity  for  the  sternal  und 
of  the  clavicle.  This  depression '  is  more  on  the  tup 
than  on  the  side  of  ihe  sternum,  and  iisnally  encroachcs 
more  on  the  back  of  the  bone.  h  is  concave  from 
within  outward  and  mav.  or  niav  not,  bc  slightly  con- 
cave from  bcfore  hackvvard.  The  facet  is  coated  with 
arlicular  cartilage.  Just  below  the  joint.  the  side  of 
the  manubrtum  projecls  oiit\vard  to  meet  the  cartilage 
of  ihc  first  rib.  This  is  ihe  widest  part  of  the  rtrst 
piece,  the  border  then  slanting  inu-ard  to  the  lower 
angle,  \rliich  aiso  is  cut  off  by  a  notch  for  the  sccond 
costal  cartilage,  \vhich  is  receivcd  betxvecn  it  and  the 
body.  The  lower  border,  scparatcd  from  the  meso- 
stemuni  by  hbro- cartilage,  projects  a  little  forward  into 
a  transversc  ridge,  always  to  be  fell  in  hfc,  which  in- 
dicates  the  ievel  of  the  second  Cf>sta!  cartilage. 

The  oblong  body.  or  gladiolus,^  oftsifving  origi- 
nally  in  four  pieces,  one  above  another.  varies  con- 
siderablv  in  shape.  It  is  generallv  slightlv  concave 
behind  and  ncar1y  plane  in  front,  b«t  it  niay  bo  c«jnvcx 
or  even  concave.  The  greatest  breadth  is  beIow  the 
middle.  whcnce  the  borders  slant  inward  to  the  lo\ver 
end,  the  narrowest  part,  whert.*  it  joins  the  ensiform 
cartilage.  The  sides  of  the  bodv  presenl  alternatolv 
smooth  concavitics  opposite  the  spaccs  betwecn  the 
costal  cartiiages  and  articular  facets  for  the  latter.  To 
understand  the  position  of  these  articular  facets,  ue 
must  recall  the  composition  of  the  mesostcrnum  as 
consisting  of  four  pieces.  The  second  cartilage  rcachcs 
the  junction  of  the  manubriimi  and  the  body  :  the  third, 
that  of  the  first  and  second  pieces  of  the  body  ;  the 
fourth,  tf»at  of  the  second  and  third  pieces  ;  tfie  fifth,  that  of  the  third  and  fourth 
pieces.  The  lwn  rcniaining  sternal  ril)s  send  their  cartiiages  to  this  fourth  piece  of 
the  body  :  the  sixlh  to  the  .side,  and  the  sevcnth  to  tlic  lo\vcr  angle.  or  even  the 
'  Journal  of  Anatomy  and  Phvsiolog)-,  vol.  xxxi.  1S97.     ].aml> :  Nalure,  188S. 

'Mmi»lrt-Uni  »tBiTii,     Mndmro  Jvgnlirtft.     *  Inctasra  cUrknlarl«.     '  CarpON  »untL 
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Iower  edge.  The  first  and  aecond  pieces  of  the  body  art:  ;ibout  equ;il  in  length  ;  the 
thirti  is  sliorler,  and  the  lourlh  stili  more  so  ;  hence  thc  fifih,  sL\th,  and  sevcnth 
cartllagcs  t-nd  vcrv  clt)sc  to^^clIiL-r.  cspt:cially  the  tw(i  last. 

The  ensiform  cartilage,'  or  xiphoid  process,  more  or  U-ss  bony  in  tniddlc 
life,  is  a  flat  plate  wilh  a  roundcd  end.  not  rarely  bifid.  It  is  fastened  to  the  lower 
end  of  ihe  body  in  such  a  way  that  their  posterior  surfaces  are  continuous,  but  ihat 
thc  ensiform.  being  thinner,  is  overlapped  by  the  ends  of  the  sevcnth  canilages  :  its 
front  is  thcrcforc  at  a  <Iceper  level  than  that  nf  thc  body.  Thc  sizc  and  shape  oi 
thc  ensiform  cartilape  are  vcry  uncertain  ;  usua]ly  thc  lip  projects  soinewhac  forward. 

Differences  due  to  Sex.  — The  hodv  of  the  male  sternum  is  both  absolutelv 
and  relatively  longer  than  that  o[  the  female.  This  is  in  accortiance  with  the  greater 
devclopment  of  the  male  lhorax.  The  following  table  gives  the  actual  sizc,  accord> 
ing  lo  the  writer*  and  to  Strauch.* 

Dwir.MT.  STBArCM. 

M«i.                  \Vomcii.  M«i.                    Woin«n. 

Ccntlmclns.         Cctiltmelres.  CcnittnctrM.         Centimctrv. 

Manubrium 5-37                 4-94  5"49                 5056 

Body ii.oi                9.19  11.014                9"S9 

Tolal 16.41  14.13  16.063  14115 

Hyrtl  gave  a  nile  for  detcrmining  the  sex,  that  the  manubrium  of  the  female-?S 
cxcee<]s  hali  ihe  length  of  the  body,  while  the  latter  in  the  male  is  al  least  lwice  as  ^ 

long  as  ihe   manubrium.      A  siudv  oi   342  sterna,  of  "^ 

Ro.  iScK  which  222  were  male  and  120  female,  conhrmed  Hyrtl's   4 

Iaw  for  the  mean  ;  since,  howev'er,  apj)rnximately  forty    "^ 

^•j-.mm  .  per  cent.   of   the  cascs  were  exceptions,   it  is  clcariy    "^ 

'W,,a- '■i  .'iafl  worthless   to   dcterminc   the  sex   in   any  givcn  čase. 

Probaf)ly  the  Iaw  would  be  correcl  if  we  had  to  do      ' 
,    ^Ak^^fl^^^V^  °"b'    ^^'^^    wcll-furmed    sterna,    but    the   body    varies      ' 

V>Ul^H|V^  grcatly.       It   is  easy  to    recognize  a  tvptcal   male  or 

HL  >  k^^r^^  female  stemum.      The  former  has  a  long,  regularbody. 

the  lower  pieces  of  whic:h   are  ttcll   developed,  sepa- 

rating  the  ]ower  cariilagc-s  of  the  true  ribs.     The  latter 

[mK^g  '^'"^s  a  shorter  and  relativc!y  broader  body,  the  lower 

'd  HHK.  parts  of  which  are  pourly  developed,  so  ihat  the  carti- 

^vi  <r^^  lages  are  near  logether,  and  the  seventh  ones  of  thc  two 

*^^JC"  sides  almost,  or  quile,  meet  below  the  body  in  front  of 

'^"  thc  base  of  the  ensiform. 

^  iih  Variations. — The  ver>'  rare  cases  oi  fissure  of 

'v  ^      ■vl'  ^^^  sternum,  anil  the  not  uncommon  ones  of  periora- 

l^"'V      ^'tjif  **°"  '"  *'^*'  "''*^*^'**"  ''"^'  represent  different  degrees  of 

1^  lj£l  V^*  arresl  of  de\'elopment.      The  lowcr  half  of  thc  stemum 

k  jj  'w-v-^l_.ponim«i>     is  samelimes    iniperfectly   developed.       We   have   de- 

Lv^  1.  scribed  a  čase  in  a  negress  in  \vhich  lliere  was  but  litUe 

and  irregular  ossification  below  ihe  fourth  costal  carti- 

"   "  l3ge.     A  very  rare  anomaly  is  that  nf  the  manubrium 

"'^1'^^^^  bcing  prolonged  to  the  insertion  of  the  third  costal 

^   ^,)Jh  cartilages,  as  occurs  usuallv  in  ihe  gibboiis  and  occa- 

^  sionallv  in  othcr  nnthropoid  apes. 

The  %uprasfertial  bones,   ver)'  rarely  scen  tn  the 

ML-^JT^ISJ"*^    adult,  are  a  pair  of  rounded  bones  comprcased  later- 

ally,  aboiit  the  size  of  peas,  placed  on  the  top  of  the 

^  ll^  ri^jgt^or  bordcr  just  internal  to  the  stemo-clavicular  joint.    They 

tfcetOfttol  Ihc  lateral  cartilaginous  strips  forming  the  sternum,  in 

.  4a«  Hv  MMIB&  k*^*     Thcy  are  regarded  as  representing  the  episUrnum 

-  \iM*iMWi  •wJ  Fhy*iolc>gy,  vol.  xxiv..  jftgo.     '  Inaug.  Di«.ser.,  Dorpat,  i88i. 

*  |*rucwM»  klph«id«4i*. 
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Development  and  Subsequent  Changes.— The  ciirtilagiiious  bars  repre- 
scnting  ihe  ribs  in  the  early  embr)'o  end  in  froni  in  a  strip  coniiecting  them  from  the 
first  to  ihc  ninlh,  which  approaclies  ils  fello\v  above  and  recedes  from  it  bcIow. 
The  union  of  lliese  lwo  strips,  which  begins  above.  forms  the  futurc  slcrnum  as  far 
as  the  ensiform  cartila^je.  Thus  at  this  earlv  stage  ihcre  are  nine  stcrnal  ribs.  VVhile 
the  mesosternum  is  iorming  by  the  union  ol  the  luwer  part,  a  portion  of  the  ninlh 
strip  scparates  itseU  from  the  rest  to  fuse  with  its  feUow  for  ihc  ensiform  cartilage, 
and  the  rctiiainder  of  the  niiith  joins  the  eighth,  whicli,  as  a  rule,  ilself  later  recedes 
from  the  stemum. 

The  original  carulaginous  strips  having  fused,  points  of  ossification  first  appear 
in  the  manubrium  about  the  sixth  nionth  of  fcetal  lifc.  There  is  one  chief  one  and 
a  varying  number  of  sniall  onea  varioiisly  dispftsed.  Somelimes  it  ossifies  in  a  Urger 
upper  and  a  smaller  lovver  piece.  In  the  latter  nionths,  before  birth,  several  points 
appear  in  the  iiicsostcrninn.  The  first  piccc  gcnerally  has  a  singlc  centre,  those  l>eIow 
two  in  pairs.  At  birth  one  usiially  finds  ossirtcation  l)egun  in  the  first  three  piecea 
of  the  body.  The  centre  for  the  last  picce  of  the  fxKiy  begins  to  os9ify  at  a  very 
\'ariable  llme.  We  have  seen  bone  in  it  at  thirtecn  days  and  have  found  none  al 
seven  years.  Pcrhapa  three  veara  is  not  far  from  the  averagc.  The  centre,  or  cen- 
ircs,  for  this  last  piece  of  the  body  are  placed  in  its  upper  part.  Its  cartilage  is 
directly  continuous  with  that  of  the 
ensiform,  the  line  of  demarcation 
being  detcrmined  by  the  dif^erence 
in  thickness.  the  ensiform  being 
thinner  and  continuing  the  plane  of 

,  the  postcrior  surface.  Thiis,  the 
Iowcr  part  of  the  lasi  picce  may 
contihue  cartilaginoiis  for  a  con- 
siderable  tirne.  A  centre  in  the 
ensiform  is  sometimes  seen  at  three, 
but  may  not  come  for  several  years 
later.  The  fonr  pieces  of  the  meso- 
sternum join  one  another  from  be- 
lott-  upward,  llie  union  being  com- 
pleted  on  the  posterior  surface  first. 
The  jirocess  is  c.\iremcly  variable. 
The  only  points  rcgnrding  which  we 
are  certaJn  are  thai  it  is  more  rapid 
than  is  usuallv  stated  and  that  the 
bodv  is  almost  always  in  one  piece 
at  twenty.  The  fourth  piece  of  the  bodv  joins  the  ihird  at  about  eight,  the  tliird 
joins  ihe  second  at  about  fifteen,  and  the  sccond  unites  with  the  first  usuallv  at 
eighteen  or  ninctcen.  V\q  once  saw  ali  four  pieces  distinct  at  eightecn,  but  in 
one  or  lwo  instances  onlv  have  we  found  ihe  bodv  incomplcte  after  twenty.  The 
amount  of  bone  in  the  ensiform  at  twenty  is  stili  small.  The  adult  condition,  except 
that  the  ensiform  gradually  becomcs  wholly  bone.  may  persist  to  extreme  old  age. 
The  ensiform  often  joins  the  bodv  after  middie  age,  rarelv  before  thirtv.  The 
union  of  the  manubrium  and  the  body  is  rare,  and  appears  to  l)c  the  result  of  a  con- 
stitutional  tendcncv  ralher  than  of  age.  as  in  our  obsenations  we  have  repeatedlv 
found  it  under  fifly,  and  have  scen  ali   three  pieces  united  al  twenty-five.     The 

^^ifferent  pieces  are  more  apt  to  fuse  in  man  than  in  woman. 
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ARTICULATIONS   OP   THE   THORAX. 


The  joinLs  uniting  the  Imncs  taking  part  in  the  formation  oi  ihe  Ix>ny  thorax 
constitute  two  general  groups,  the  Anterior  and  the  Posterior  Thoracic  Articula- 
iions.  The  former  iticlude  the  joinis  fK^twecn  the  pieces  nf  the  stermnu,  those  be- 
twix*n  ihe  sternum  and  the  costal  cartilages,  and  those  betwecn  the  ci^stal  cartilages  ; 
the  latter.  or  the  costo-vertebral  articuialions ,  include  those  between  ihe  vertebra 
d  llic  ribs. 
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THE  ANTKRIOR   THORACIC  ARTICfLATIONS.  I 

Thcsc  incltitlL-  ihrcc  scls  •- 

I.  The  Intersternal  Joints,  nr  ihosc  unitiny  the  sogmcnts  nf  the  stcmum    — 


Fig.  1S2. 
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--inuni  and  cosliil  canilaKc«  frnm  l>c(ofr. 


2.  The  Costo-Stcrnal  Joints.  or  ihosc  uniling  ilie  rihs,  l>y  means  of  thetr 
carlilaginoiis  exlen5ions  with  ihe  stcrnum  ; 

3.  The  Interchondral  Joints*  ur  those  uniting  ceriain  of  the  costal  cartiluges 
with  one  anothc-r. 


wcd  by  the  thick  periostetim.  rfinlorcetl  by  ihc  radiating  bands  from  the  costal 
}oints  and  lon^inidinal  fibres  before  and  behind.  When  the  body  has  becomc  one 
picce  it  is  separated  from  the  manubrium  by  (he  pcrsisting  cartilaginous  strip.     The 
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slrengthening  bands  require  no  funher  dcscriplion.  A  cavity.  is  ofttn  found  in  the 
Ciirlilage,  niaking  a  typical  lialf-joint.  Ac  whal  timo  it  appcars  is  unknown.  Somu- 
times  it  is  so  dcveloped  lliat  thu  joint  is  practically  a  trut  one,  with  articular  carti- 
lage  ;  this  exccptional  arrangeinent  is  more  cominon  in  womcn  tl\an  in  men,  being 
espeoially  adapted  to  ihe  female  tvpe  of  respiration.  Tht-  cartilage  persisting 
beiween  body  and  ensiform  is  strengthened  in  a  aimilar  manner.  A  caviiy  rarcly 
occurs  in  the  cartilage,  which.  on  the  contrary,  olten  undergocs  ossification. 

THE   COSTO-STERNAL   JOINTS. 

The  first  costal  cartilage  joins  directly,  without  interruplion,  the  latera!  expan- 
sion  of  the  stemum  ;  the  foUo\ving  costal  cartilagcs  articulale  at  the  points  alrcady 
mentioiied  by  5ynovial  joints.  Tliose  thai  come  between  diftcrent  stcrncbric — that 
is.  from  the  second  to  the  fiflh — often  have  Ehc  joint  siibdivided  by  a  Ijand  into  au 
upper  and  a  Iower  half.  This  is  usual  in  ihc  joint  of  ihc  second  cartilage  ;  progres- 
sivelv  rare  as  \ve  descend.  The  sixth  and  seventh  carlilages  froqtiently  have  no 
trne  joint.'  Each  of  these  joints  is  enclosed  by  a  capsule,  llic  front  and  back  fibrcs* 
of  \vhich  radiate  over  the  stcrnum. 


THE  INTERCHONDRAL  JOINTS. 

The  seventh.  eighth,  ninth,  and  tenlh  costal  cartilages  have  each  an  articulation 
by  a  true  joint  on  the  projecti(jns  above  tlescribcd  uith  the  one  above  it.  Thcrc  is- 
A  conncction  bctwecn  the  fifth  and  sixth  cartilagL-s  ;  usually  on  the  right,  very 
freiiuently  oii  the  left.'  This  is,  as  a  rule,  also  a  true  joint,  biit  the  cartilagcs  may 
be  merely  bound  togclher  l>y  bands  of  libres.  The  joint  on  the  right  side  is  almost 
alnavs  a  true  one.  The  ends  of  the  eighth,  ninth,  and  tenth  cartilages  are  joined 
by  fibrous  tissue  to  the  cartilage  above. 

rtie  co5to-xiphoid  ligamcnt  is  a  band  extending  from  eithcr  sideof  the  base 
of  the  ensiform  to  the  lower  border  and,  perhaps,  the  front  of  the  seventh  cartilage 
near  its  end. 
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THE   COSTO-VERTEBRAL   ARTICULATIONS. 

The  joints  betu^een  the  ribs  and  the  spine  are  in  two  serics  :  an  inner,  or 
Cosio- Central,  betwecn  the  keads  of  the  ribs  and  the  boiiics  of  the  vcrtcbra: ;  an 
outer,  or  Costo-  Transverst,  beiween  the  tubercles  and  the  transverse  processes. 

The  Costo-Central  Joints. — The  hcad  of  the  rib  is  received  in  a  hollow 
articular  fossa  formed  by  a  part  of  two  bodies  and  the  disk  betwecn  them.  AUhough 
as  a  \vhole  concave,  it  may  in  a  tvplcal  casc  be  further  analyzcd.  The  lower  half  o( 
the  socket  is  convex  from  alK)ve  downward.  fitting  into  the  hollow  at  the  lo\ver  part 
of  the  joint  of  the  rib  ;  the  iip>per  part  is  about  plane,  looking  do\vnward  and  oul- 
ward,  with  the  upper  Imrder  consider3hIy  overhanging  llie  joint.  These  t\vo  facets 
have  each  a  synovial  capsule  and  are  scparated  by  an  inten-trtcbral  iig-ament,"  a 
band  riinning  from  ihe  ridge  on  the  head  of  the  rib  to  the  posterior  part  of  the  inier- 
vertcbrai  disk.  In  the  fcEtus  before  lenn  it  cxtends  across  the  back  of  the  disk  to 
the  head  of  the  opposite  rib. 

The  front  of  the  capsulcs  is  strengthened  by  the  antcrior costo-vrrtrhraf  UgamrHt* 
which  is  a  series  of  radiating  fibres  from  the  head  to  both  vertebr^  and  the  inten'en- 
ing  disk,  not  clearly  separabie  into  three  han^ls.  These  stellatf  Ugaments  (Fig.  184) 
are  least  developed  in  the  iipper  part  of  the  thorax.  The  strongcst  coUection  of 
fibres  is  to  the  lo\ver  vertebra,  The  joint  of  the  first  and  last  two  ribs  is  not  suH- 
divided  ;  that  of  the  tenth  is  uncertain.  Strong  fibres  pass  from  the  head  of  ihe 
first  rib  to  the  seventh  cervical  vertebra.  Few  f»r  no  fibres  from  the  last  rib  reach 
the  body  of  the  elcventh  thoracic.  The  lower  fibres  are  made  tcnse  whcn  the  rib  is 
raised  and  the  upper  when  it  is  <iepressed. 

The    Costo-Transverse  Joints.-  The   articular  surfaces  of   the   tubercles. 

'MusETOve:  Journal  of  Aiiatomv  and  Phvsiolojo',  vol.   xxvii.,    1893.     'Faucett: 
Anzeigcr,  Bd.  .xv.     Bardeletjcn  :  ibid. 


«tt:  Anat      I 


r62 


HfMAN   ANATOMV. 


rib  between  the  head  and  the  tubcrcie.     Thosc  for  thc  last  two  ribs  are  small.  thai 
fnr  the  nvelfth  sprinjjing^  frum  the  accesHory  tubercle.      The  sHpcrh$-  costo-transvrnt , 
Ji^amcnts^  are  thin  hands,  juLs-sing  tiowiiward  aud  a  littlc  inuard  /rom  ihe  undei"  side' 
of  the  iransverse  processes  tn  the  crest  on  thc  upper  cdj^c  of  thc  ncck  of  thc  rib 
bcloiv.     Those  nf  the  hrst  and  lasi  two  ribs  are  ol  little  account.     This  band  becomes 
lensc  when  the  rib  is  depressuti  and  t-arried  in\vard  ;  the  iiuier  tibrcs  are  tensc  when. 
the  rib  is  raised.     The  outer  hbres  fuse  with  thc  irunt  surface  of  thc  postcrior  intcr- 
costal  aponcurosis.     \Veaker  and  iiiconstanl  bands  o(  thc  same  general  direction  ar^ 
described    bchind  these.      Thc   fibres  of    the  aponcurosis  are   particularly  stroag; 
between  the  last   two  ribs.      A  special    band  ot    the  same  series  runs    Jroni    tK^ 
transverse  process  of  ihc  firsl  luinbar  upward  and  autward  lo  the  last  rib.     Th»« 
moveinents  of  tlie  ribs  are  described  with  those  of  the  thonix  (pag^e  165). 

THE  THORAX   AS  A   \VHOLE. 

The  thorax  is  a  cajje  with  movable  w;ills  capable  oi  expansion.  In  shape  it  i* 
an  irregijlar  tnmcated  cone,  much  deepcr  bchind  tlian  in  front  and  broader  from  sici« 
to  side   than  from    bcfore   backward.     The  thoracic  vcrtebrae  form  the  posteritJ>: 


Fig.  186. 
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Li|[aiiicnls  uniMnK  rihs  with  spine,  froni  behiiid. 

boundar>' ;  thc  stcrnum,  including  the  very  bejfinninff  of  the  cnsiform  cartilagc,  th 
antcrior.  The  iniel,  ur  upper  b(nindary.  is  an  imaginarv  plane  slanting  downwai 
and  forward  from  thc  top  of  the  first  thoracic  vcrtcbra  to  ihat  of  thc  stcrnum,  an< 
hounded  latcrallv  by  the  inner  bnrders  of  the  first  rib,  The  infcrior  Iviundarv,  made 
by  the  diaphrajjm,  does  not  exist  in  the  skcleton.  Siiffice  it  to  sav  that  thc  domc- 
likc  dispositioii  of  the  diaphragni  makcs  the  abdomen  much  larjjcr  and  the  thorax 
much  smaller  than  one  would  cspect  from  thc  skcleton  nlone.  Tho  thorax  of  the 
livtng  presents  a  fairlv  wcll-t!efinctl  posterior  surface,  while  thc  latrral  oncs  pass  in- 
sensiblv  into  the  antcrior  ;  thc  uppcr  part  is  hiddcn  bv  thc  shouldcr-girdlc  and  arm. 
The  line  of  the  angles  of  the  ribs  maiks  the  linuts  of  thc  back  and  sides.  The  inside 
of  the  thorax  is  hearl-shaped  in  horizontal  seclion.  The  spine  ]>rojccts  into  it  behind, 
and  the  ribs  recede  from  thLs  on  either  side.  As  the  bodies  of  the  vcrtebra?  are 
larger  in  ihe  Iower  part.  the  projcction  into  thc  ihorax  is  grcatcr  :  but  as  thc  area  of 
the  seclion  is  much  larger,  the  effert  is  less  striking.     Thc  distancc  from  front  to 

'  U|-  ra>tutr>unvtn«flHm  Btitrrlas. 


^ine.  It  thrn  continuos  very  nearlv  the  same  wi  t  h  some  slijafht  diminution  below. 
Vhe  jjreatcst  len^th  nf  thc  (horacic  framowork  is  in  the  asillarv  line,  the  lou-est 
fjoiiU  being  the  cnrlilaj^^c  of  ihc  tcnlh  ur  tlcventh  rib.  uhich  in  the  male  niav  ncarlv 
reach  the  crest  ol  (he  ilium.  The  downward  slant  of  ihe  ribs  and  ihe  rise  of  mosi  of 
thc  cartilajEifcs  make  thc  studv  of  horizontal  scctions  at  first  ven'  confiisinp.  The 
relations  at  cerlain  levels  tnust  be  somewhat  conventional,  for  the  \*ariat:ons  are  verv 
great,  depending;  on  fipurc,  age.  health,  position,  and  the  stape  of  the  rcspiralorv 
movements.     T«'0  Icvels  must  be  taken  as  standards,  siibject  to  these  correctlons. 
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rib  bctween  the  head  and  the  tuberclc.     Thosc  for  thc  last  two  rtb*  ar*  ^ 
lor  the  wc!fth  springinc  from  the  accessor/  tubercle.      The  supcrior  ctni**- 
iigamvnls*  are  tlun  Viands,  passing  do\vnward  ujid  a  littlc  inuard  from  th< 
of  the  transverse  processes  to  the  crcst  on  the  upper  ed)^e  of  thc  \\'^:\ 
below.     Those  ol  the  first  and  last  two  ribs  areot  liitle  aceount.    Tli 
tense  when  the  rib  is  depressed  and  carricd  inward  ;  ihc  inner  fibr< 
the  rib  is  raised.     The  outer  hbres  fuse  with  thc  front  surface  of  ih-. 
costal  aponeurosis.     VVeaker  and  inconstanl  band^  of  the  same  gen- 
described    behind  these.      Thc  fibres  nf    the  aponeurosis   are  p.i' 
belweon   the  last    two  ribs.      A  special    band  of   thc  same  serii.> 
iransverse  process  of  the  firsl  lumbar  upward  and  uutward  to  th 
movemenls  of  the  ribs  are  described  with  ihose  of  ihe  thorajc  CP*K' 

THE  THORAX   AS   A   WHOLE. 

The    ihora.^  is  a  cage  ivith  movable  walls  capablc  of  e-\pjii-i   " 
an  irreguiar  tnmcatcd  cone,  nnich  dcepcr  behintJ  thim  in  from  i. 
tu  side   than  from   before   backward.     The   thoracic  vertebnr 

Fig.  i86. 
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boundarv  ;  ihe  sternum,  includjng  the  vcr>'  bcginrn 
anterior.     Thc  ink-t,  or  uppcr  boundarv,  is  an  ini: 
and  f(jrtt'ard  from  the  lop  of  the  first  thoracic  ven- 
bounded  laterallv  by  the  inner  bordersof  the  f^'- 
by  the  diaphragm,  does  not  exisl  in  the  skeU  i 
like  disposttion  uf  the  diaphragm   makes  the  . 
much  smaller  tiian  one  wouId  expect  from  lh< 
living  presents  a  fairlv  well-defined  posterior  - 
sensiblv  into  the  anterior  :  the  upp<-r  part  is  hi 
The  line  of  ihe  angles  of  ihe  ribs  marks  ihe  lii  ■ 
of  the  thorax  is  hearishaped  in  horizontal  ^'  - ' 
and  thc  ribs  recede  from  this  on  either      ! 
larger  in  the  lower  part,  the  projection  inf' 
the  section  is  much  larger.  the  ef!cct  is  !i 
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.ilthough  the  mesosternum 
»Liitt:  the  ends  of  the  car- 
ol  ihone  of  the  seventh  often 
jnaL-tically  lengthening  the 
isctra  to  the  ualls  are  not  so 
i  Ulj*  ribs  are  small  in  women 
'I K  male.  The  antero-posterior 
m  I  to  2^  (subject  to  variation), 


ME   THORAX. 

tnts  are  to  be  considered  separately, 

rt^d.     First,  the  joints  of  the  verte- 

,l6to-transvcrsc  being  taken  together  ; 

'"  idiolus  ;  third,  the  costo-sternal  and 

I  Aexion  and  extension  of  the  spine  ; 

ts. — ^These  vary  greatly  in  difierent 

hinge  on  a  fised  axis  running  out- 

the  joint  on  the  body  of  the  verte- 

If  ihis  axis  u*ere  strlctly  transverse,  the 

oiiily  the  antero-posterior  diameter  of  the 

ght  angles  to  the  axis.     Since,  however, 

to  it  extends  for^ard  and  outward,  and 

,e  diiimetei*  of  tbf  chest.     The  shape  of 

ase  amounis  to  liule  or  nothing,  but  this 

ibs.     The  joint  of  ihe  second  rib  is  prac- 

the  axis  at  the  tubercle  is  farther  back, 

itB-ard  and  the  latcral  eKpansIon  gained 

rd  indcpendently  o(  the  greater  length  of  that 

jtiportant  modification  begins  ;  the  outer  end . 

rrdc  slides  on  the  transverse  process.      The 

fOC  processes  have  been  described  ;  it  appears 

^are  so  placed  and  so  shaped  as  to  allow  this 

TIuis,  in  the  middic  of  the  thoracic  region  the 

»o  movabJe  that  the  motton  is  to  be  decomposed 

axis  nlready  dcscribeci  ihroiigh  the  head  and  the 

*ff>-posterior  axis  passing  ihrough  the  head  of  the 

1.1I  cartilage  and  the  sternuni.     At  the  eighth  rib  of 

"(1,  appears,  which  becomes  much  more   exlensive 

iv;;unpnts  connecting  ihe  tubercle  and  neck  to  the 

:     and  it  is  possible  to  mfi\'<i  the  tubercle  a  little 

Imvvlt  joints  the  rib  can  be  nioved  upward,  down- 

anei    circumducted.      These   motions   are    particu- 

tioFacic    vertebrEp.      Motion    backward    is   checked  by 

irocess  ;  forward,  by  the  posterior  and  niiddle  costo- 

I  motion  of  the  last  two  ribs  by  the  particularly  strong 

l»L'd  u'iTh  the  liEjaments  ;  downw:ird  motion  by  the  in- 

■ijjnrtant  dcduction  from  thia  is  that   the  last  ribs  can 

:\rkw3rd.  šo  as  to  fix  the  posterior  costal  origin  of  the 

j^  itersternal  Joints,— The  jotnt  between  the  manubrium 
oum  admits  of  motion  on  a  transverse  axis,  which  is  free  in 
itricted  or  abolished  in  the  old.      At  rest,  the  two  parts  form 
liind.     This  is  ellaced  by  the  forward  motion  of  the  body  on 

iike  ;  Arch.  fiir  Anat.  u.  Phys.,  Anat  Abtheil,  1883. 
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thc  manubrium,  but  in  no  čase  is  an  eiilering  angle  fornied  in  front.    A  slighl  tuisting 
may  also  occur  in  ihis  joint  in  tlie  young.     In  thesc  niottuna  thu  second  costa 
cjirtilagcs  follow  the  manubrium.     The  motions  al  the  inconslant  joint  t>elween  Ui^  ^t.c 
sternai  boily  and  the  cnsiform  process  are  necessarit/  indeftnite  ;  they  appear  tc^-^uia 
consist  cl»ierty  of  a  drauing  in  of  ihc  cnsiform.  m 

Motions  in  the  Costo-Sternal  and  thc  Interchondral  Joints. — On  tb«*-«Tti^ 
dissectcU  preparatii)n  the  sccund  cartUagc  caji  be  nioved  up  and  dovvn,  forward  ancz>  *-tid 
backttard,  and  circumdiicted  ;  these  motions,  howevcr.  are  vcry  slight.  In  tht^  «-:ftte 
succeoding  joinLs  ihe  same  motions  are  more  and  more  iree  as  we  descend.  The**r<^e 
lower  cartilages  of  the  truc  ribs  froni  the  fifth  to  thc  sevcnth,  or  to  ihe  cighth,  inclu-  k-t  Ju- 
sive.  sliould  the  latter  nieel  the  sterniim,  movc  in  a  somewhat  simiUr  manncr,  bu»  m-^«uI 
nearly  as  in  one  pjece.  The  mution  on  an  aiitcro-]>osterior  axis  is  inost  frce.  Th^«~Ihii 
joints  bctween  the  costal  cartilages  are  very  hi.x,  and  the  SMrfaces  are  so  placed  thaV  .^^  ^a 
thc  lowcr  one  slides  forward  on  the  upper.  The  advantagc  oi  these  joints  is  iha».«s«ia 
the  lower  ribs  and  the  thorax  give  and  rcceive  support,  wlule  greater  freedom  oI<l-»  c 
motion  is  possible  than  would  bc  the  čase  were  thcy  of  one  picce.  F/f.vtan  an(£j»«~VK 
€xiettsion  of  the  spine  modify  these  motions.  The  more  tlie  spine  is  flcxed  ilie  mor^»~x*r 
the  upper  ribs  in  particular  are  deprcssed,  and  the  more  it  is  extcnded  the  more  the>'so.'^*S 
are  raisetl,  inde]>rnilcntly  of  any  motion  in  the  jointa.  Thus,  vhen  the  chcst  1S=*  m 
fullv  inHated  the  spine  is  always  slronglv  extended.  ■ 

The  eiaslia'ly  of  the  ribs  and  cartilages,  particularly  of  the  latter.  exercises  an  x~*  -^i 
important,  but  indefinite,  influence  on  ali  motions  which  docs  not  admit  of  accurate 
analvsls.  Evcn  the  ribs  (e.xcept  in  the  old)  are  not  rigid  bars,  and,  espccially  in 
forced  inspiration,  there  is  a  puli  upon  them  increasing  their  convexity.  Moreover. 
the  walls  of  the  chest  adapt  themsclves  to  the  siirface  of  the  lungs  and  to  abnormal 
contents  of  the  thorax,  so  that  certain  conditions  are  marked  by  particular  forms  of 
thorax. 

h  follows  from  the  at>ove  that  the  nalure  of  ilie  respiratory  n»ovements  cannol 
be  deduccd  sulelv  from  ihe  movements  of  each  set  of  joints  considered  sei>arately. 
The  soft  parts  connecting  them  alone  niodily  greatly  the  freedom  of  motion.  Braune 
has  shown  that  the  motion  of  the  ribs  is  niuch  limited  by  the  sternum,  and  that  if 
the  gladiolus  be  divided  into  its  original  pieces  and  the  rartilage  above  it  cut  through. 
the  thorax  can  K*  more  fiilly  inflatcd.  Beyond  qucstion  in  forced  inspiration  the 
sternum  is  raised,  thus  increasing  the  antero-pMterior  diameter  ;  since  the  ribs  at 
thc  same  tirne  swing  upward  and  outward,  thc  tranaverse  diameter  is  likewise 
increascd. 

Surfacc  Anaton>y. — The  sternum  is  ah%ays  to  bc  felt  in  the  middlc  line. 
The  suprasternal  notch  is  fillcd  up  to  a  large  extent  by  the  interclavicular  ligamenl. 
The  anglc  bctwecn  thc  manubrium  and  thc  l>ody  varics  considcrably.  but  it  is  always 
easilv  recognizcd  by  a  cross-ridgc.  The  cnsiform  cartilagi'  is  al  a  decper  Icvel  and 
overhung  on  cach  sidc  by  thc  costal  arch.  The  front  of  the  chcst  on  each  side  is 
covered  by  ihe  pectonihs  major,  making  it  hard  to  fccl  thc  ribs,  cxcept  at  thc  bordcrs 
of  thc  sternum.  At  thc  sidc  thcy  are  easily  fclt  to  near  the  top  of  thc  a^illa.  vvhcrc 
the  third  can  be  rccognized. 

Thc  upper  ribs  are  conccalcd  by  thick  muscles,  cspccially  between  the  spine 
and  the  angics.  Thc  scapiihi  covcrs  thcni  from  the  second  to  the  sevcnth.  with 
considerahle  varialions.  The  first  rib  cannot  be  fclt  except  whcrc  ils  cartilage 
joins  the  sternum.  To  count  the  rilis.  U^gin  with  the  second  at  thc  junction  of  the 
manubrium  and  bodv  of  the  sternum.  Thcre  is  no  possibilitv  of  crror,  for  thc  rarc 
cases  of  the  manubrium  reaching  to  the  third  cartilagc  niay  hc  disrcgarded  :  feel  the 
third  and  fourth  cartilages  bclri\v  ii.  and  ihen  carry  the  tingcr  downward  and  out- 
ward  across  ihe  chest.  The  Ivvclflh  ril>  may  bc  too  small  to  be  made  out.  It  is  not 
safe  to  bcgin  counting  from  l>cIow.  for  ihe  error  of  mi.staking  the  clcventh  rib  for 
the  twelfth  has  led  lo  opcning  the  plcural  cavity  in  an  opcratiori  in  the  lumbar 
region.  The  nipple  is  s;iid  to  be  usua)1y  over  the  fourth  intercostal  space  some  lwo 
ccntimclres  external  to  the  cartilage,  but  it  is  very  variablc,  cspccially  In  wonien. 
and  sliould  nevcr  be  used  as  a  starting-point  for  counting  tlie  ribs.  The  width 
of  the  intercostal  spaccs  al  difTerent  parts  is  of  obvious  importance,  bul  has  been 
dcscribed  elBewherc  (page  164). 
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PRACTICAL   CONSIDERATIONS. 

The  lx)ny  and  cartilaginous  thorax  is  niade  up  of  the  ribs,  stemum.  costal  car- 
iTages.  and  thoracic  vertebra;,  and  varics  in  shapc  as  a  result  of  sevcral  infiuenccs. 
Th<'  slightly  larger  circuniierence  of  the  right  side  oi  ihe  chest  aa  compared  with 
thc  led  aidc  is  probablv  duc  to  the  greater  use  of  the  right  upper  linib,  and  niav 
be  acccpled  as  physio]ogical.  Incrcascd  clrcumfercncc  of  the  left  sidc,  thercforc  (iii 
a  right-handed  personj,  shouid  indicale  careful  examination  of  the  spine  (for  lateral 
curvaturcj  and  of  the  thoradc  viscera. 

\n  pigeoH-^r^asl  the  btcrnuni  protrudes  togethcr  with  the  costa!  cartilagcs,  while 
the  line  of  the  costo-chondral  junction  bccomes  a  deep  groove.  The  sldes  of  llie 
chcst  art:  flatlened,  and  a  transverse  section  \vould  be  almost  triaiigular  in  shape. 
There  are  three  modes  of  production  of  this  very  comnion  dcformity  : 

1.  In  rickety  childreii  it  is  favorcd  by  the  softening  of  llic  bunes  and  cartilages, 
which  are  thus  of  diminished  resilie»cy,  thu  actiial  exciliiig  cause  being  often  some 
form  of  respiratory  oljsiruction, — €.g.,  cnlarged  phaiyngeal  and  faucial  tonsils, 
bronchitis,  misal  obstructions,  etc.  In  ordinary  breaihing,  on  inspiralion,  air  cntcrs 
the  chcst  frcely  to  prevent  the  production  of  a  vaciium,  and  at  the  end  of  the  act 
ihe  exteriial  atmospheric  prcssure  is  balanced  by  the  prcssure  wlthin.  If  an  impcdi- 
ment  to  the  free  ingress  of  air  exists,  tlie  cxternal  prc&surc  dnring  al  leasl  part  of 
the  act  is  in  excess,  and  in  young  children,  particularly  rickety  childrcn,  ihis  is 
followed  by  the  bending  iinvard  along  ihc  weakest  part  of  the  thorax  (thc  costo- 
chondral  line)  and  the  relaiivc  projcclion  of  the  sternum. 

2.  Tlie  la\vest  five  costal  cartilagcs  form  an  cspccially  u  cak  poriion  of  thc  chest- 
wal!,  They  are  the  most  distant  from  the  fulcrum  (thc  spine)  on  which  ihe  ribs 
move  in  respiration,  and  hencc  thc  expansive  forces  act  with  the  greatcst  disadvan- 
tage  of  leveragc  (Huniphry).  Al  the  same  tirne  the  diaphragm,  tluring  its  conirac- 
IJon,  tends  to  draw  ihem  inward.  If,  houever.  its  central  arch  cannot  descend 
during  inspiration  on  accouni  of  an  engorged  liver,  cnlarged  abdouiinal  lyniphatics, 
persistent  ffatulencc,  etc.  (as  in  a  poorly  nourishcd  childj,  it  bccomes  the  fixed  point, 
and  thc  lateral  walls  are  pulled  in  and  the  sternum  correspondingly  protruded. 

3.  Some  cases  of  "  pigeon-breast "  are  seen  at  or  soon  after  birth  in  otherwiae 
healthv  children.  U  Is  pr4>bal)le  tliat  tticse  are  cases  of  arrest  of  development.  The 
so-called  "  kecled  chest  "  ( in  which  the  antero-posterior  diameter  is  increased  at  the 
expense  of  the  transverse  diameter)  is  charactcristic  of  the  quadrupedaj  class  of 
mamrnals,  and  is  ncccssltated  by.  and  corrclated  with,  the  backward  and  fonvard 
sw!ng  of  the  anterior  linilw  in  unlking.'  In  tlic  fitlus  the  ajUero-poslerior  diameter 
is  rclatively  greater  than  in  the  adult. 

Attention  has  alreadv  bcen  called  (page  164)  to  the  varying  ratio  between  the 
antero-posterior  and  irans\crsc  diameters  of  the  chest.  the  transverse  diameter  in 
the  adult  exceedlng  the  anterior  in  thc  proporlion  of  2.5  to  i.  If  this  change  stops 
short  of  ful!  completion,  a  greater  or  less  degree  of  relative  prominence  of  the  ster- 
num results. 

The  "  bcllou-s  chest"'  is  found  among  mamrnals  almost  cxclusively  in  thc  hats, 
the  anthropoid  apes,  and  njan,  that  have  in  coinmon  simply  the  disuae  of  the  anterior 
limbs  as  a  meons  of  support.  In  tlicm  the  rhicf  movements  of  these  IJmbs  lend  to 
puli  the  sternum  towards  the  vcrlebral  column.  The  exaggeration  of  this  tvpe  results 
in  the  so-called  "  flat  chest,  "  which  is,  fiowever.  within  proper  limits,  the  t>'pe  of 
vigor,  as  it  results  from  the  full  contraction  of  normal  niusclcs. 

Emphvscma  produces  a  rotund  configuration  of  ihe  chest-wall5,  affecting  chieflv 
thc  upper  pnrtion.  throuing  out  the  ribs,  effacing  the  intercosta!  spaccs,  and  making 
the  thorax  "  barrcl-shaped." 

Old  agc,  owii\g  to  an  incrcascd  howing  of  the  thoracic  spine  under  the  weight 
of  tile  head  and  shoulders  and  to  a  slipping  forward  of  the  shouldcr-girdle  with  its 
mass  of  mtiscles.  often  causes  a  dcprcssion  of  the  sternum  and  its  approsimation  to 
the  spine. — a  common  form  of  flat  chest. 


\Voods  Hiilchinson 
Ibid. 
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The  pulmonar)'  capacuy  is  but  ruughly  indicated  by  the  circunifcrence  oi  th 
chcst,  as  tlit:  verticiil  diaineter  is  also  ob\iously  an  importatit  dfttrmininfj  facio 
Chcst  ineastircmcnis,  to  bc  of  valuc,  should  thereiore  be  supplemented  by  investig. 
tion  into  ihe  amoiint  of  air  \v-hich  can  be  inhaled  and  L-xha)ed.  The  resuliin; 
informalion  is  ofttn  of  grcat  valuc  as  a  basis  for  prognosis  and  for  advicc  as  lo  exc: 
eise  ani!  hygiL-ne,  cspuciaUy  in  pcrsons  wiih  a  piedisposition  to  pulinonary  dbcabcr. 

[n  the  iiifant  the  thorax  is  rclalively  siiialler  thati  in  tbc  adulL     In  the  femal» 
the  upper  portion  of  the  thorax  is  k-ss  comprtssed  Irom  before  ljackward  and  i^ 
more  capacious  than  in  the  male.     The  upper  aperture  is  larger  and  the  range  o 
movemcnt  betttcun  ihc  upper  riba  and  the  slernuni  and  vertebra^  is  greater.      These* 
circumatances  accounl  boili  for  ihc  fuincss  of  the  upper  portion  of  the  chest  in  ilit*-  ^ 
female  and  for  the  characlcr  of    tlie   respiraiory   uiovcnient,   which   is  known  hšc-M 
tkoracic ;  while  that  of  the  male.  in  which  the  louer  ribs  and  abdominal  walls  mov^^ 
more  frcclv.  is  known  as  the  abdominai  lype  of  respiration. 

The  sternum  inay  bc  entirc]y  wanting,  or  niay  bc  dividcd  into  tw'o  portions  bv*^.« 
a  lissure  down  the  middie,  the  result  of  dcvelopmental  faiiure,  which,  when  it  exposeser- 
the  thoracic  cavity  and  the  heart,  is  known  as  echpia  cordis. 

Its  subcutaneous  position  makea  it  the  sub)cct  of  slight  but  frequenl  traumatisnis,« 
which  often  ser\fc  to  locjilize  the  bone  lesions  of  syphilis,  tuberculosis,  and  olher* 
infections  ;  and  this  fact,  in  conjnnction  \vith  its  cancellous  struclure.  accountii  fora 
the  frequcncy  with  which  it  is  the  seat  of  gummacous  periostiiis  and  tuberculous^E 
caries. .  Therc  are  sometimes  littlc  circular  defccts  in  ihc  body  of  the  sternum.  « 
through  \vhich  an  abscess  may  pass  froin  the  mediasltninn  outward,  or  infections  from  * 
without  may  find  their  vvay  within  the  thorax.  Thev  are  congenitid  defects  duc  to  •* 
a  faiiure  of  the  iwo  halves  of  the  body  of  ihe  sternum  to  unite. 

The  seven  deprcssions  on  each  sidc  of  the  sternum  for  the  reccption  of  Oie 
cartilages  of  the  scven  true  ribs  are  so  shapcd  that  the  upper  and  anlcrior  edges  of 
each  notch  are  more  prominent  and  larger  than  the  lower  and  pnsterior  edgcs. 
This  accuunls  for  the  rarity  of  Iuxation  forward  of  these  cartilages  and  ihcir  ribs  hy 
the  forces  which  so  constantlv  puli  the  riba  upward  and  fnrvvard,  as  the  actton  of  the 
scaleni  and  intcrcostals  in  violcnt  iivspiratory  efforts,  that  of  the  pectorals  in  s\vinging 
by  the  hands  or  on  parallcl  bara,  etc. 

Backward  dislocaiiiin  at  the  chondro-stcrnal  junction  is  even  rarer  ;  but  this  is 
because,  owiug  to  the  elastic  curves  of  the  ribs,  the  sternum  and  the  antcrior 
extremities  of  the  ribs  move  backward  together  nn  the  application  of  dircct  forcc  lo 
the  front  of  the  chest. 

As  it  is  thus  movable.  and  is  supported  on  the  ends  of  elastic  levers  or  springs, 
the  sternum  is  rartlv  fractured.  When  the  fracture  is  the  result  of  indirect  %  iolence, 
it  is  often  associatcd  wilh  iajuries  to  the  spine,  as  the  extreme  extension  or  extrcme 
flexion,  \vhich  is  the  common  cause  of  a  sternal  fracture,  must  nccessarily  put  a 
severe  slrain  on  the  thoracic  spine. 

In  exlcnsion  ihc  sternum  is  fixed  betwccn  tlie  sterno-mastoids  and  stemo- 
hyoids  and  thyroitis  aTxivc  and  the  recti  and  diaphragm  below.  In  fIexion  the 
forcc  niav  bo  transmitted  through  the  chin.  In  eithcr  ca.se  the  most  common  seat 
of  fracture  is  at  or  about  on  a  line  \vith  the  second  costal  cartilage,  because  {a)  the 
bone  Ihere  is  narrottcst  (Fig.  173),  and  {b)  at  that  Icvcl  lios  the  junction  bet\vccn 
the  manubrium  and  bodv.  As  the  various  portions  of  the  bone  are  not  unilcd 
until  about  lwcnty  ye:uTi  of  age.  fracture  is  almost  unknown  before  that  tirne, 
Moreovcr,  during  that  period  the  symphysis  beUveen  the  manubrium  and  the  body 
is  so  shaped  that,  together  \viih  tho  nainral  curve  foruard  of  the  bone.  it  incrcascs 
the  dasticity  of  ihc  sternum  and  enaUes  it  to  resist  both  direct  violencc  and  tensile 
slraiiK 

The  projection*  at  the  union  betT%een  the  manubrium  and  l>ody  {angufus 
Ludozid)  is  sometimes  exccptionally  prominent,  and  whtn  ihis  is  r.otictd  for  the 
tirst  tirne  after  an  accidcnt  or  an  illness,  may  give  rise  lo  the  crroncous  diagnosis  of 
fracttirc  or  of  bone  diseasc.  This  anglc  is  incrcascd  in  phlhisis.  o\ving  to  the  rcccs- 
sion  of  the  manubrium  ;  it  is  incrcasctl  in  tmphyscma,  as  the  second  ril)s  carry  fcr- 
ward  the  limer  lx)rder  of  the  manubrium. 

The  greater  thickness  and  strengih  of  the  layer  of  fibrous  tissue  that  covers 

*  4ii(iilai  M«rnL 
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the  posterior  suriace  of  tl»e  sternum,  as  compared  with  that  on  ihc  anterior  surface, 
accouni  for  llic  raritv  with  whirh  efTuKions  oi  blood  or  collections  of  purulent  fluid 
hnd  their  way  to  thc-  aaierior  mcdia:atinum. 

The  ribs,  in  addition  10  ihe  already  describcd  classihcation  into  sicmai, 
ostema/,  and  Jha/ing,  are  sometimes  designated  as  upptrr  and  hzctr.  It  niay  he 
ttcll  to  mention  tliat  ilie  term  ' '  upper' "  includes  thc  rirst  six  rilss,  which  have  convex 
lower  bordurs,  give  urigin  to  the  pectoralis  major  (an  dcvatorof  thc  ribs),  and  move 
upward  in  inspiration  ;  uhile  the  term  "  lower"  applics  to  the  bst  six  ribs,  which 
have  concavc  Iower  borders,  give  origin  to  the  diaphragni  (a  dcprcssor  of  the  ribs;, 
and  move  downward  in  insptratiun. 

The  obliquily  of  the  ribsadds  greatlv  to  their  range  of  movcment  in  rcspiration. 
Tbe  niusi  ublique  rib,  the  iongesl.  and  the  most  movabic—  the  scvcnth — is  a  part 
of  Ibe  waH  o(  that  portion  of  the  lhorax  tiial  contain^  rhc  largest  aniount  of  pulmo- 
narv  tissue.  The  most  (ixe<i  and  most  nearly  liorizont.tl  uf  ihe  ribs  (and  the  shortest 
of  the  sternal  ribs) — thc  ftrst — is  a  part  ul  the  waU  whcrc  the  Icast  lung  tisstie  is  to 
bc  iound.  The  ribs  below  the  eightli  liave  less  atid  less  rclation  to  thc  lunga.  and 
beconie  both  shorter  aiid  more  horizontal.  Thcy  have  incrcascd  mobiIily  a»  regarda 
their  anterior  ends,  f>ut  lesscncd  rotaiion  on  a  line  drawn  bctwccn  their  two  exirem- 
itics,  the  niovement  most  important  in  reiipir.it ion. 

These  (acts  ha\e  rclation  to  the  dislrif)niion  of  acule  and  chronic  disease  in 
the  lungs  :  ihe  acutc  aficcting  particularly  the  area  of  grcatcst  movement  and  vas- 
cularity,  the  hases ;  the  cbronie,  thc  area  of  lessened  niobnity  and  cxpansion,  the 
apiccs. 

Thc  involuniary  partial  immobilization  of  ihc  che!>t-wan  after  injury  and  in 
inflammatory  affcctions  of  the  pleura  is  of  sume  diagnostic  value,  as  is  also  thc 
permanent  reslriction  uf  its  inovenients  fuliowing  the  coiitraction  of  old  adlitfsions, 
os  after  a  pleurisy,  or  pk-uro-pneumonia,  or  fibroid  phthisis. 

The  oblitiiiitv  of  tlie  rilis  scrves  also  the  pnrpose  of  securing  the  nccessary 
cxpansion  of  the  chcsi  wiih  the  Icast  possiblc  motion  in  ihc  joints  bctwecn  thc  ribs 
and  the  spin*.-  anti  lniML-rn  thi-  cartilages  and  the  slcrnuni.  They  are  tlnis  but  litde 
liable  to  strain.  and,  in  spile  of  their  uneeasing  movement  during  life,  are  very  rarely 
ihe  seal  i>f  titlier  tlislocation  or  disease. 

At  the  articulation  of  thc  ribs  with  thc  spine  the  provision  for  pre\enting  thc 
a&cent  of  the  ribs  during  the  action  oi  the  ins]>iratory  nuiscles  ( similar  to  that  at  thc 
costo-sternal  junction)  is  scen  in  thc  fact  that  thc  articulaling  surfacc  of  the  upper 
vertebra  entering  into  the  joint  stands  out  more  boldly  than  that  of  the  lowcr  one. 
The  partiripation  of  the  inter^-erlebral  disks  in  the  costo-vcrtebnil  articulation  gives 
greatcr  safetv  to  those  joints  and  adds  to  thc  clasticity  of  thc  uholc  thorax  by 
furnishing  a  rcsilicnl  biiffcr  which  takcs  np  and  distributes  forccs  directed  against 
the  chcst-wall. 

Vrfriation  in  the  developnicnt  ol  the  costal  element  of  thc  scvcnth  cervical 
vertebra  ( page  129)  may  result  in  the  production  of  a  cervical  rib.  TJiis,  growing 
bevond  its  ordinary  limits.  somctimes  reaches  half-w'ay  to  the  sternnm,  running 
parallcl  to  the  firsl  rib,  uith  which  its  anterior  end  is  somctimes  joined.  Occasion- 
allv  a  procesft  grnvvs  up  froni  thc  first  rib  m  mcct  it.  This,  or  the  cer\ical  rib  itself, 
mav  raise  the  subclavian  arterv  and  give  rise  tn  a  ndstaken  diagnosis  of  ancurlsm, 
or  mav  be  thought  to  indicate  chronic  (tuberculous  or  syphihticj  infection  of  bone, 
and  lead  to  nnneces.sary  opemtinn  or  treatment. 

As  a  result  nf  rirkets.  changcs  often  take  plače  at  tho  cliondro-costal  jiinctions, 
causing  htadtd  rihs  \vhcn  a  few  boncs  only  are  aflectcd,  or  the  "  rickelv  rosarv" 
when  the  eniargements  are  bilatcral  and  niimcrous. 

The  ribs  most  (requcntly  brokcn  are  the  sixth,  scvcnth.  and  cighth  ;  the  hrst 
and  aecond  are  protected  by  theclavicle  :  the  lower  two  by  their  small  sizc  and  great 
^)ohilit^^  Thc  most  common  form  nf  muscular  action  causing  fracturc  is  conghing  ; 
sncczing  and  lifting  hcavv  \vrights  havp  had  the  same  eflect.  Thc  lovver  ribs  are 
most  frcqncnlly  broken  in  this  way.  Whcn  thc  first  rib  is  broken,  a  character- 
istic  svmptom  is  said  to  bc  pain  hchind  the  upper  part  of  the  sternum  on  lifting 
ttith  the  hand  on  thc  injured  side.  This  mav  bc  dne  to  thc  fact  ihnt  thc  first 
thoracic  ner\'e  lies  for  about  two  inches  in  contact  with  the  undcr  surfacc  of  thc  first 
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rib,  and  ends  at  or  near  ihe  region  mentioned,   pain  being  often  referred  to  tl"»-^ 
peripbcral  cnds  of  3cnsory  ncnts. 

In    iractures    by   indirect   violeiice   (wheri   the  sternum   and  spine  are  forcc=r- — 4 
together),  thc  theorelical  ])(>int  of  Jraclurt:  would  be  at  or  aboul  thc  summit  of  tl»^c=*{ 
arch  ;  but  practicallv  it  is  oftcn  fouiid  ^crv  ncar  the  poiiu  at  which  the  force  is  a; 
to  be  rcccivcd. — /.c. ,  an  inch  or  two  outslde  of  the  sternal  extrtmity. 

Uniess  the  force  has  bcen  great,  thcrc  is  but  little  displacement  in  Iracture  of 
rib,  owing  to  the  >iplinting  of  thc  bone  belwecii  ihe  two  sets  of  intercostal  musdc^ 
above  and  below  it.     Sliortening  is  absent,  uniess  an  exlensive  crush  of  the  uhol  M 
side  of  the  chest  has  occurrcd,  bccause  thc  two  ends  of  the  bone  are  fixed,  an» 
bccause  of  the  unbroken  boncs  above  and  be!ow  the  fractured  one.     The  complica^ 
lions  are  ihose  obvious]y  duc  to  ihe  proximily  of  the  pleiira  and  lung  on  the  innc-^ 
surface  of  the  fracture,   the  common  resiilis  of  wounds  of    those  slructures  bein^ 
various  degrces  of  hccmothorax,  or  [jincuniothorax,  or  sometimes  (by  \'alvular  action_ 
eniphysema  of  the  cellular  tissue  of  the  trutik  (page  lii&SJ. 

Broken  ribs  always  unite  \vith  a  considerable  amount  of  ensheathing  or  pro- 
visional  callus,  due  to  thc  motion  which  to  some  degree  must  be  prescnt  betweetK 
the  fragments  during  the  process  of  tinion. 

Rupture  of  an  intercostal  arlery  { uniess  associatcd  with  a  wound  of  thc  pleura' 
is  not  usually  a  scrious  complication  ;    bul   occasionally   it  is  nccessan,*  to  arres'- 
hemorrhage  frorii  this  vessel.     It  lies  betwecn  tlic  inner  and  ouler  intercostal  muscle^- 
in  the  groove  running  along  the  lower  part  of  thc  iimer  surface  of  each  rib.     Th^ 
collateral  branch  runs  near  the  upper  surface  of  thc  ribs.      Midvvav  bciween  the  rib*^ 
is.  therclore,  the  safest  place  to  introdtice  a  trocar  or  to  make  an  incision  in  opcnini 
thc  chcst.     Thc  intercostal  spaccs  are  wider  in  thc  antero-Ialcnil  parts  of  the  chesi 
than  they  are  more  posteriorly,  especially  in  the  neighlx>rhood  of  the  seventh  rib  i 
thev  are  narrowest  m  cl{*ie  proximity  to  the  sternum   aiul  spine.     They  can  *"^ 
widened  by  bcnding  the  body  to  the  opposite  side. 

For  paracenlesis  of  ihe  thorax  the  centre  of  the  sixth  or  seventh  space  should 
selected  in  the  mid-axillary  lirve.  The  lowcr  spaces  are  in  too  close  proximity  to  the- 
diaphragni,  espccially  un  tlie  right  side.  More  anteriorly  it  is  also  in  dangcr  ;  farther 
posterio]'ly  the  intercostal  artery  ( which  runs  more  horizontally  than  the  ribs) 
crosses  the  space  obli<iueIy,  and  behind  the  angles  the  ribs  are  covered  by  the  thick 
muscies  of  the  back. 

The  ribs  are  frequently  subjcct  to  infeclious  disease.  Syphilis  and  tubercu- 
losis  often  produce  pcriostitis  or  caries.  and  thcy  are  more  oftcn  the  seat  of  post 
typhoidal  osteitis  than  any  otlier  boncs  of  thc  skcleton.  Thls  is  due  to  iheir 
suhcutaneous  position  exposLng  them  to  frequent  iraumatisms  and  to  the  similar 
eflects  produccd  by  the  numerous  stratns  through  rouscular  action  in  coughing  and 
snec/ing  and  in  Hftinfr  or  straining. 

Pus  is  vcr\*  apt  to  trave!  along  the  loosc  conneclive  lissue  hetween  the  tuA  planeš 
of  intercostal  muscies,  and  it  is  thercforc  unusual  to  find  suppurative  disease  confined 
to  one  rib,  or  even  to  the  immcdiato  vicinity  of  its  point  of  origln. 

No  instance  of  traumatic  separation  of  the  epiphvsis  of  either  the  heatl  or  the 
luberosity  of  a  rib  has  been  rccorded. 

Thc  internal  mammary  arterv  runs  from  above  downward  beneath  the  cartiJages 
about  lialf  an  inch  trom  the  sternum. 

Landmarks. — The  oblique  clevations  formed  by  thc  ribs  can  usually  be  seen 
cxtčnding  dortnward  from  thc  axillar>'  rcgion.  Thc  upper  ribs  are  covered  by  the 
grcat  pectoral,  but  beneath  its  lower  border  the  ril«>  irom  ihe  sixth  to  the  tcnth 
can  often  be  seen.  The  lowcr  border  of  the  grcat  pectoral  fonows  the  direction  of 
the  fifth  costal  cartilage. 

The  curved  arch  of  the  costal  cartilages  is  frcquently  plainlv  visible.  and  is 
acccntuatcd  during  forced  expiralion  and  when  a  superincumbent  weight  is  hcld  up 
by  the  Irunk  and  arms.  In  shorl  persons  the  arch  is  commonlv  flatter  than  in  tali 
ones. 

In  couniing  ihe  ribs  it  is  well  to  begin  with  thc  sccond,  which  is  easilv  idcntified 
by  its  rclation  to  thc  ridge  bctween  the  manubrium  iind  bodv  of  the  sternum. 

The  nipple  is  usually  over  the  fourth  intercostal  space,  somewhat  less  than  2.5 
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ntinietres  (one  meh)  external  to  the  coslo-chondral  junction.  or  ahout  ten  centi- 
metres  ( four  iiiches)  from  the  niiddle  line.  Its  position  is  variable,  and  Ls  mucli 
lowef  in  Jat  ik^isoijs,  especiallv  females.  in  L*niphysema  the  nipplc  inay  remain 
st3liunary,  \vhile  the  iipper  ribs  ascend,  and  it  miiv  be  opposite  the  fifth,  sixth, 
sevenih,  or  even  the  eighth  rib.  In  phthisis  with  a  shallou-  dcpressed  chest  it  may 
be  oppoaitc  the  fourth  rib.  A  line  drawn  horizontally  frum  the  nipplc  around  the 
'  esl  IS  011  a  Icvcl  uilh  ihe  sixlh  intercostal  space  at  the  mid-axillary  line. 

A  horizontal  line  around  the  trunk  on  the  Icvel  of  the  angle  of  the  scapula  (the 
ms  hanging  down  l  would  travcrsc  the  sternuni  betwccn  the  fourth  and  filth  riba, 
the  Hfth  rib  at  the  nipple  line,  and  ihe  iiinth  rib  at  the  \'ertebral  colunin  (Treves), 
The  sternum  is  subcutaneous  in  the  groove  between  the  pectoral  muscles. 
ear  the  upper  third  the  ritlge  bctwecn  the  manubrium  and  bf>dy  may  be  seen  or 
feU.  It  is  on  a  levcl  with  the  second  costal  cartilage.  This  carlilagc  projccts  for- 
u-ard  more  than  the  otliers.  As  ihe  origins  of  the  pectoral  niuscles  diverge  the 
stemal  groove  becomcs  broadcr.  It  ends  at  the  loucr  portion  of  the  bodv  of  ihc 
stcmum  in  a  slight  projection  usually  seen  and  easiiv  lell.  This  marks  tlie  upper 
limit  of  the  "  infrasternal  depression"  {cpigastru  /ossa,  s^robkulus  €ordis),  the 
floor  of  uhich  is  over  the  ensiform  process.  and  which  is  boinided  laierally  by  the 
seventh  costal  rartilages  and  inferiorly  by  the  upper  ends  of  the  recti  musck-s.  In 
manv  abdominal  diseases.  and  sometimcs  after  laparotomies,  the  obliteration  of  this 
depression  1  by  the  orcurrence  of  tympany  )  is  an  importani  cHnical  symptom. 

When  ihe  arm  is  raised.  the  highest  visihle  dtgitatinn  of  the  serratus  corre- 
'Onds  to  the  fifth  rib  ;  ihc  largest  is  thal  attached  to  the  5ixth  rib. 

During  expiration  the  upper  end  of  the  slenium  is  on  a  levcl  with  the  seeond 
lorsal  intcrvertebral  disk  ;  the  line  betveen  the  manubrium  and  lK3dy  is  on  a  Icvel 
with  the  fifth  thoracic  vertehra  ;  the  junction  nf  the  sternal  lwKiy  and  the  ensiform 
process  is  opposite  the  lower  part  of  the  ninth  thoracic  vertcbra. 

The  eleventh  and  twelfth  ribs  ran  be  felt  as  bhmt  lxiny  projecttons  directed 
lownward  and  omward  just  outside  the  erector  spiaie  muscles. 

(The  relations  of  the  various  thoracic  viscera  to  the  chest-wall  uill  be  con- 
sidered  in  connection  with  the  anatomy  of  the  former. ) 


THE  SKULL 

The  head  consists  of  the  crankirn  ;ukI  the  face.  The  former  is  the  brain-case 
the  latter  is  chieflv  concerned  in  forminjj:  the  j.iw8.  The  head  aiso  contains  tlK-  9ie 
terminal  ory:ans  of  (our  spcci;il  senses.  That  of  huarintj  is  entirelv  insidc  one  of  th^c^e 
craniiJ  hones.  while  ilie  organs  of  sight  and  of  smeli  lie  in  caviiies  formcd  partly  b  •^:^jy 
cranial  and  partly  by  facial  Ix)nes.  The  speclal  organ  of  tasre,  a  part  of  the  surfac=r:^*cc 
of  the  tongue,  is  in  the  moiith.  l>oiindcd  wholly  by  facial  bones.  TIius.  while  th  .^:^e 
craiiial  bones  haveashare  in  formin^  llie  face.  no  facial  bone  hasany  part  in  iormin^.  ^ng 
the  brain-case.  The  latter  i*  an  cL:^-5hapetI  cavity  which  communicates  by  a  larg  ~:3Sf 
opening — the  foramen  magnum — wiih  the spinal  canal,  through  uhich  the  spinal  cor^  — ^d 

Lpasses  down  from  the  brain,     The  hrain-casc  bas  manv  snialk-r  0[K*nings  in  the  base m., 

jthrough  uhich  nerv-es  escape  bnth  lo  the  face  and  to  a  large  p;irt  of  ilie  body  ant^    -id 
[blood-vcsscls  pass  for  the  nutrttion  of  the  brain  and  its  membrancs  and  the  waUs  i 
the  skull. 

As  the  bones  of  the  head  can  be  scparatcd  In  a  young  siibject.  it  is  ciistomarj 
to  describe  everv  bone  by  itsclf.      It  is  too  oftcn  forgottcn  that  this  knowIcdge  i^^ 
mcrely  a  means  to  an  end, — namelv,  the  understanding  of  the  skull  as  a  whole.      Ir 
the  following  accoimt  this  end  is  kept  constantly  in  view. 


THE  CRANIUM. 

The  craniol  cavity  is  formed  by  eight  bones  :  thu  occipHai^  the  spkcnoid,  the 
two  (fmporaist  the  ethmoid,  \\\\i /rontai ,  and  the  \v!u  pari f ta/s.     The  cranium  consists 
of  the  vault  and  the  base.     The  vault  is  formed  by  \he  pandah,  the  grealcr  part  - 
thcyV(w/(i/,  and  a  part  of  che  sphgttoid,  of  the  temporals,  and  of  the  occipitai. 

The  base  of  the  cranium  is  dividcd  intu  threc  fossie  extending  across  the  skull. 
The  poslerior  fossa  is  the  lowest  ;  it  npcns  by  iht;  foramen  magniini  into  the  spinal 
canal,  and  contains  the  cerebellum.  the  medulla,  and  the  pons.      The  middie  one  is 
narrovv  at  the  centre  and  expands  latcrally  into  the  tetnporal  req;ions,     Tlie  antrnor — " 
is  the  highest,  Iving  above  the  orbits  and  the  noše.     The  anterior  fossa  transmits  the  ~ 

olfaclory  ncr\'es,  the  middle  the  optic,  the  posterior  the  auditory  and  the  glosso- 
pharyngeal,  the  nerve  of  taste. 


THE  OCCIPITAL   BONE. 

The  occipital  bone  '  is  divided  for  description  into  an  anterior  part,  the  dasihir  ; 
two  lateral  oncs,  (lic  cotidylar  ;  and  a  posterior  one,  the  iabttiat  or  stjuamous  paritoit' 
These  correspond  to  the  basi-occipital .  ihe  ixocapUai,  and  the  supraocdpitai  of 
comparadve  anatomy.  Thev  ali  develop  from  separate  centres  and  bound  ihe 
fofamen  magnum,*  a  nearlv  circular  opening,  iransmilting  the  sf)inal  cord  with  its 
enveloping  membranes.  The  spinal  accessorv  ner\es  and  the  vertebral  arteries 
ascend  wilhin  the  latter  from  the  cavitv  of  the  spine  to  that  of  the  cranium. 

The  basilar  portion  ^  bounding  the  foramen  magniim  in  front  is  originally  rough 
anteriorlv.  Init  shortlv  after  piibenv  it  coosifics  \vilh  tlie  lxidy  of  ihe  sphenoid.  Its 
superior  surface  is  smooth  and  concave  and  supports  the  medulla  oblongata.  Just 
internal  to  tho  edges  is  a  verv  shalloiv  groove  for  the  inferior  i)etrosal  sinus.  The 
inferior  surtace  is  smooth  for  about  one  centimetre  in  front  of  the  foramen  niagnum. 
and  rough  in  front  of  thls  for  tlie  rectus  capitis  anticus  major  and  niinor.  In  the  mid- 
dle line  at  the  junction  of  the  rough  anr]  smooth  snrfaces  \%  \\\^  pftaryiigeal  iuherfit^^ 
Very  rarfly  thls  asiwct  presents  a  depression,  the  phar^mgral  fossa.  Sometimes 
ihere  is  a  facet  near  the  edgo  of  the  foramen  for  the  anterior  arch  of  the  atlas.  Alsn, 
there  m.iv  lw  a  tuhcrcle  on  the  posterior  part  of  the  fwsilar  jjortion  against  uhich  the 
odontoid  process  may  rest,  called  the  (hird  cmidvle.     Laterallv.  the  basilar  portion 

'  o*  ncct^tinlc-     -  P«raaiHi  ocrl^ltslr  maf nam.      '  far*  Ikiuillnrl*.     *  Tobcrralo  w  pbarfHg'«*- 
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b  separated  by  a  suture,  the  petro-occipitai ^  containing  cartilape.  from  the  petrous 
portion  tif  ihc  tempornl. 

Each  condylar  portion  '  {exoaipiiat^  prcscnts  on  the  inferior  suriace  an  o\a\ 
anicular  swclHnjj,  the  condy/e,  which  rests  in  the  hollovv  on  the  atlas.  They  art 
placed  on  each  sidc  ui  thi^  frnnt  half  of  the  foramen  majicniim.  The  hind  ends  icach 
almosi  precisely  to  the  niidUle  ol  the  aperture,  and  anteriorly  they  extend  to  the  line 
oi  the  anterior  border.  tlieir  \on^  axes  conver^ing  in  front.  TIjc  arlicular  siirfacc. 
which  is  convex  in  the  line  of  the  long  :ixis,  faces  downward  and  outward.  The  curve 
it  prcsents  varios  grcatly.  In  some  casea  it  is  nearly  regular,  in  others  the  front  and 
back  halves  alniost  tneet  at  an  angle.  There  is  nsuaUy  a  constriction  of  the  anicular 
surface  at  the  middle,  where  it  may  he  crosscd  hy  a  groove  or  a  ridgc.  On  the  thick 
inner  border  of  each  condylc  is  a  tubercie  for  the  odontoid  ligament.  Rehind  the 
condyle  is  ^./ossa,  into  whtch  usually  oi>ens  the  ineonstani  posterior  cmidyioid  /ora- 
men,'*  transmitting  a  vein.  In  front  of  the  base  of  the  condyIe  at  its  outer  border  is 
the  coiislant  anterior  cmtdvhid  foramen,^  the  tcrmination  of  a  canal,  from  h\e  to  ton 
milliinetres  l«)ng.  uhtch  pierces  the  bone  above  the  condy]e  and  transmits  the  hyfw>- 
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^losaal  ncrvc  and,  usually,  a  branch  from  the  ascending  pharyngeal  artery  and  vein 
or  veins.  It  is  sometinies  divided  into  tuu.  The  bone  projects  outward  from  tlie 
condyIe  as  the  Jugular  protess,*  which  is  eiilarged  at  its  outcr  eiid  whcre  it  coossities 
with  the  petrous  portion  of  the  temporal.     This  eniargemcnt,  moreo>'er,  e.\tends 

iownwarci  as  ihc  parocdpital procrss,  which  shous  its  grcatcst  dcvclupnient  111  odd- 
ed  ungulates.  In  man  it  is  usua)ly  very  small,  but  it  niay  be  large  and,  vcry  rarely, 
join  the  adas,  The  concave  front  of  the  jiigular  process  and  the  bone  extcnding 
forward  on  its  inner  side  form  ihc  Jiigular  notch^  which  bounds  the  posterior  lacer- 
aUd /oramen''  beliind  and  internallv.  This  is  completed  by  llie  temporal  bone.  A 
vi:ry  small  poiiil.  the  anierior  jugular  proeess,  marks  the  front  of  the  foramen.  A 
litlle  behind  this  a  larger  ihough  very  dclicaie  spine,  the  intrajugular  process, 
reaches  across,  markJng  oflf  a  small  anterior  part  of  the  jugular  furatnen  for  the 
(iassage  of  ihe  ninth,  tcntli.  and  eleventh  nerves  from  the  larger  one  behind  for  llie 
lateraT  sinus.  Soniclimes  the  front  of  the  jugular  process  Ls  a  sniooth  surface 
buunded  belovv  by  a  ridge  to  which  is  attached  the  reclus  capitis  latcralis,  and  above 

y  a  short  border  mark  ing  ofi  a  fossa  on  the  upper  surface  of  the  bone  ;  occasionaIly 

'  Par*  UUratl*.     '  CanftlU  »adjlaldvat.     '  Citaalto  bjrpngluMl     *  1'roccMD«  iMiHlarli.    '  lDc(»»ra  Juialurla.     "  Fsfnttivii 
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the  latter  ridgc  is  waiiting,  thc  groove  of  the  latcral  sinus  curving  ovcr  the  jugula^^i 
proccss.     Thc  uppcr  surface  of  thc  latcral  portion  of  thc  procesa  shon-s  on  its  inne^c  — i 

sicie  thc  eninuicc  of  the  anterior  condyIoid  furanien,  which  is  r<;;illy  a  short  canal JfV  j 

Above  and  anterior  to  thia  is  a  slight  svclhng,  the  jugular  tubercU.     The  uppec«:- 
surlace  of  the  jugiilar  process  is  inarked  by  ihe  tcrmiiiation  of  the  groove  of  lli^^ 
/lUcrai  sinus,  \vhich  cur\'es  round  aii   up\vard  projection  of  the  process.      In  som^^ 
cascs,  as  jiist  nientionccl.  the  groove  is  dcpresscd  into  a  deep  hollo*.     Thc  innerx -^i*  cr 
opciiing  of  the  poslerior  condyloid  foraincii,  whcn  presciit,  is  coiincctcd  wilh  the^*^iw 
lateral  sinus.  M 

Thc  squamou3  portion  '  forins  the  Iowerand  back  part  of  the  skull.  Belou  itr  š  -fl| 
contributes  the  i>osterior  boundary  of  the  foramen  inagnum  and  joins  the  CKOccipitals.  _  *:j  JU 
The  lateral  burders  mect  above  at  a  sharp  angle.  Thcsc  Ixirdcra  may  be  subdividedt:*'?^^« 
inta  a  loivcr  pari,  which  ascends  nearly  vcrtical!y  in  aniculation  with  the  masinidt:>  i  •{<] 
|>art  of  thc  tcinporal.  and  into  a  htghft  part,  vcr>'  serralctl  and  joining  the  parielal.  _  J^ 
A  slight  angle  Hes  on  either  sJde  at  thc  junction  of  these  tuo  di\lsions. 

Fio.  193. 
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The  posterior  surfacc  is  markcd  by  a  prominence,  somewhal  IjcIou-  the 
middlc.  ihe  rvtrmaJ  oiopita/  protub^rancc*  to  \vhich  is  attachtd  ihc  ligamentimi 
nuchie.  This  tuberosity  varies  greatly  in  development.  Froin  it  thc  snperior  curied 
line  extends  Uterallv  to  the  abo\  e-nientioned  angle.  To  this  line  are  attached  a 
series  of  miisdes  which  form  thc  contour  of  the  back  of  thc  neck.  chicHv  tht-  trapczius 
and  part  of  the  sterno-cleido-niastoJd.  A  short  and  varving  distancc  above  ihe  supc- 
rior  ridge  is  often  secn  thc  so-called  ht^htst  cHrvtd  line.'  It  is  usuallv  very  faint, 
and  inay  ciir\-e  down  to  the  cvternal  occipiia!  prolubcrance,  or  pass  abfne  it.  The 
epicraiiial  aponeiirosts  and  part  nf  the  occipiulis  spring  from  this  line.  The  surface 
of  thc  bone  above  the  level  of  the  protuberance  is  smooth  :  below  it  is  rather  rough 
and  irregular.  The  ioms  occipitalis  transversus  is  an  occasional  prominence  in- 
volving  the  protuberance  and  extending  lalerally  along  the  supcrior  cur\cd  line. 
It  somctimes  involves  the  space  belwcen  that  line  and  thc  highesi  one.  Thc  upper 
horder  of  thc  swelling  may  have  a  median  concavity.     In  thc  mid-linc  a  slight  ridge, 
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ihe  rricrnal  occipifal  n-es/.'  runs  trom  ihe  protiiherance  to  ihe  toianir-n  magnuni. 
Abovc  thc  niKitlle  o(  thi5  crt-st  ihc  in/trhr  cttt-itd Ihte^  h-aves  ir  to  t-.vtriui  oiit^arci  and 
downwaril  to  v\\it  bonlcr  of  thc  bone.  The  iiiner  part  of  ihis  line  is  rou^rh.  the  outcr 
indistinct.      Below  this  IJnc  thcro  is  usuallv  a  depression  on  either  sitie  of  the  crest. 

The  internal  surface  of  iht?  squanious  portion  is  divided  jnlo  four  depressions 
OT  foss<£ :  ihe  tipper  two  lodge  the  occipital  lobes  of  the  cprcbriim  and  the  loui-r  two 
rhe  lateral  lobes  oi  the  cerebullum.  It('low  ihe  niiddlc  is  the  ifilrmai  ompUaipro- 
tuberance.^  approximateiy  opposite  to  ihc  tuiter,  A  ridgc  runs  (roni  thc  ape.\  of  the 
bone  to  the  protuberance,  and  is  continue<i  as  the  inietnal  oedpitaf  erest^  to  the 
foramen  magimm.  Very  oftcn  the  second  part  of  this  ridffe  divides  shortly  after  its 
origin.  so  as  to  endose  a  depression,  ihe  vfnnian/ossa,  sn  callcd  bccause  it  is  beIow 
thc  middlc  lobe,  or  vermis,  of  ilic  ccrebclluni.  A  ridge  runs  transvcrselv  from  the 
protul>erancc  to  thc  lateral  angle  of  the  ix»ne.  The  superior  vertiatl  rid^e  may  be 
grooved  for  the  superior  tongitudinal  sinus  and  the  transverse  ridgc  for  the  lateral 
sinus.  More  frequently  tht:  lonjjitmlinal  sinus  lies  to  one  sidc  of  thc  vcrtical  ridge 
and  is  continued  inlo  one  of  the  lateral  oncs,  much  larger  than  its  felIow,  and  usually 
the  right,  which  lies  above  the 
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transverse  ridgc,  and  sho\vs  in 
the  bone  no  cunununicatiuu  with 
the  sinaller,  which  lies  in  or  alxive 
the  other  ridge.  Thert*  are  inany 
variations  in  thisarrangement,  of 
which  thc  rarcsl  is  a  symmetrical 
course  and  division  of  the  supe- 
rior groovL-.  A  single  or  a  bifur- 
cated  groove  is  sometimes  found 
on  the  internal  crest. 

Development. — Four  cen- 
trcs  apj>e.Tr  in  ihe  cartilage  around 
tlie  foramen  ntagnum  alx)ut  the 
eighth  wcek  of  fcetat  Hfe :  one  for 
the  basilar,  one  for  each  evoccipi- 
ta/,  and  one  (or  more  probab!y 
a  pair  thal  spcedily  fuse  )  for  thc 
lowcr  part  of  the  squamous  por- 
tion, the  supra-oaipitai.  A  wcek 
or  30  later  t\vo  nuclei  appear  in 
the  membrane  above  the  latter, 
Irom  which  a  strip  of  bone  de- 
velops  which  soon  joins  it.  From 
this  uppcr  ossification.  the  supf- 
rior  occipita/,  is  de\'eloped  alt  the 
upper  part  of  thc  9quamous  por- 
tion. including  the  e.\ternal  occipital  pr<»tulx'ranco  and  thc  snpcrior  cun-ed  line.* 
Occa3ionally  stili  anothcr  nuclcus  appears  on  each  side,  antcriur  and  e.xlcrnal  to  ihe 
preceding.  which  probablv  accounts  for  certain  separate  ossifications  otien  found  in 
thc  lambdoidal  suturc.  Thc  squanious  part  shows  a  median  clcft  above,  which 
quickly  disappears.  tuo  lateral  ones  lictucen  the  ossifications,  which  persist  lili 
iMfth,  and  a  notch  at  the  postcrior  border  of  thc  foramen  magnuni.  The  scpia- 
mous  portion  joins  the  e.xoc.cipita]s  in  the  course  of  the  second  or  third  year.  Thc 
lattcr  begin  to  unite  uiih  the  basilar  a  year  or  so  lalcr.  Nonc  of  ihcse  suturcs,  es- 
peciallv  thc  latter.  is  complctclv  closed  beforc  ihe  sevcnth  vear,  or  evcn  later. 
The  front  parts  of  the  condylL-s  are  formcd  from  the  basilar,  which  joins  the  ex- 
occipitals  at  the  anterior  condyloid  foramlna.  .Separale  ossifications.  largc  Uonuian 
botics,*  are  found  in  the  suturc  bctwecn  the  sipiamous  portion  and  thc  parieials. 
Somctimcs  ihcre  is  a  largc  median  triangular  one  which  is  interpreted  as  the  result 
of  a  trant  of  union  of  thc  usual  superior  centre  of  the  squamous  portion,  and  said  to 

*Con5ult  Stieda :  Anatomische  Hefte,  iv.,  1892,  and  Deblžrre  :  Joum.  de  TAnat.  et  de  la 
Ph>-s.,  1895. 
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be  ih«  hoinoloKue  of  thc  interbarietal  bone.     This  interprciation  is  inconsistent  wit^A^ 
thc  histnrv  u(  ossificaUon.      Kerkrinp  has  deacribcd  an  occasiunal  tnaiigular  ininu-«LK 
piece  of  bnnc  which  appears  during  tlic  ftith  nionih  m  thc  iiotch  at  ihc  back  ol  U^a^c 
foramen  magnuin,  and  is  fused  beforc  birth.     We  liavc  biiccimens  which  unpl>-  th=B\. 
it  is   or  mav  be,  originally  doiible.      linproved  method*  of  invesiigation  will  prc.^«>- 

ablv  show  ihat  this  bone  is  not  uncunimon.      The  cercbral  side  of  the  basUar u 

(used  wiih  the  sphenoid  by  seventeen  ;  the  lower  side  unites  laier,  probabl/  bciu^^c 
twenty. 
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THE  TEMPORAL   BONE. 
The  plan  of  the  ore-an  of  bcarinp  must  be  known  to  understand  the  temponr 
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Dont:  The  extornaI  ear.  besides  the  auricle,  consists  of  a  cartilaginous  and  \>ox^m.-^i 
tube  the  fxUmal  auditory  mcatns,*  Icading  to  thc  membrane  of  thc  t>'rnpanum  uhtc^=fi1 
clofics  it.     The  niiddle  ear.  the  eatnfi'  of  thf  hfnpanum,  la  a  space  internal  to  tl^^^c 
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membrane,  opening  through  the  /tiisfarhian  tuhe  into  the  throat,  and  communicalir^ 
bchind  \vith  cavitics  in  thc  b<me.  It  is  lined  \vith  mucous  membrane  and  is  crossed 
by  a  chain  of  small  boncs.  tlie  ear  ossic/čs,  the  cnibrvological  importance  of  which  is 
e^plainetl  elsewhere.  The  inlenial  ear  is  a  complicatcd  system  of  cavities  in  the 
substance  of  thc  bone  ciintainlng  the  organ  of  hearing  connected  with  the  brain  by 
thc  auditory  ner\e,  u'hich  leaves  the  lx>ne  through  a.canal.  the  infertiai  andifory 
nuatits. 

Dcvelopment  3hows  tliat  the  bone  consists  of  the  folIowing  threc  parts.  ( l)  The 
peiro-mastoiii,  the  petrous  pari  of  vvhich  is  first  found  surrounding  thc  special 
apparatus  of  the  organ  of  hearing,  constilnting  thc  internal  ear.  \vhile  the  mastoid 
proccss  is  a  much  later  outgrovvth.  (2I  Thc  tvmpanie  porthn,  nhirh  at  birth  is  a 
ring,  incomplete  above.  encloses  the  membrane  of  the  tvmpanum  as  a  frame  holda 
a  glass.  Tfiis  ring  grows  out  later  into  a  cvlinder,  stili  open  above.  \vhich  forms  the 
external   audiiory  meatuii.      Not  ali  its  growth,   however,   is  outward,,  since  a  part 
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•cjtpands  forward  and  deeper  than  the  original  ring,  making  ihe  front  part  of  the 
Mympanu:  piale,  bounding  ihe  cavity  of  thc  tympanum  and  thc  Eustachinn  tube 
«xienially.  The  tynipanic  cavitv,  or  ihc  niiddle  ear,  lies  betwccix  the  (K-tro-niastoid 
and  the  tvnipanic  portion.  the  rool  and  fioor  being  de\'eloped  frum  the  former. 
<3)  The  sgitatHous patiion  is  extcrnal  and  above.  It  forins  a  part  of  the  side  of  the 
skull,  the  roof  ol  the  exlerna]  meatus  where  the  tympanic  portion  is  dcficient,  the 
articulating  suriacefor  the  jaw,  and  a  part  of  the  mastoid  process.  Thcrc  is  aiso  the 
long,  ^\en(\^r  stvhid  proctss,  w-hich  is  a  part  of  the  hyoid  bar  of  the  second  visceral 
^ch  of  the  embryo.  It  bcgins  as  an  ossification  of  a  distlnct  piece  of  cartilagc,  but 
joins  thc  petro- mastoid.     The  followirig  description  Is  that  of  the  aduli  Ix)ne. 

Thc  Squanious  Portion.' — Most  of  this  is  a  thin  vcrticjil  layer  fonming  part 
of  ihe  wall  of  ihu'  skull.  juined  hdow  hy  a  horizontal  one  \vhich  lurms  a  small  part  of 
*he  base  of  the  skull,  the  articulating  surface  for  the  jaw,  and  the  roof  of  tlie  external 
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auditor>'  meatus.  The  edge  of  the  verlical  part  is  convex  except  below.  The  upper 
and  pnsterior  borders  overlap  the  parietal  bone  by  a  hroad  bL-velled  surface.  The 
anterior  border  joins  the  great  uing  of  the  sphcnotd,  overlapping  above  and  over- 
lapped  belou",  where  it  passcs  into  the  Jiorizontal  part.  The  posterior  angle  of  the 
vertical  portion  sends  downward  thc  postauditory  process,  froni  which  thc  upper  part 
of  the  mastoid,  including  .»iomc  of  thi*  mastoid  cells.  is  dcveloped.  Thc  sguamo- 
tnastoid  tHinrc.  separating  this  from  the  mastoid  portion,  is  usually  lost  in  the  second 
ycar.  When  it  persists,  it  shnws  that  thc  anterior  portion  of  the  mastoid  dDwn  to 
thc  lowcr  border  of  the  external  mcatiis,  or  cven  lower,  is  formed  from  the  squamosal. 
Xts  surfare  is  smoother  than  that  of  the  mastoid  proper.  A  small.  particularly 
smooth,  but  inconstant  patch  situated  on  the  level  ol  the  upper  part  of  ihe  meatus, 
one  centimetre  or  more  behind  it,  marks  the  position  of  the  avirum.  Thc  thlck- 
ness  of  the  bone  at  this  plače,  wliich  is  that  of  note-paper  in  the  infant  reaches 
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six  millimetres  in  the  adult.      A  small.  sharp  prominence,  thc  spina  suprameatum, 
lound  just  bchind  ihc  upptr  part  ot  thc  mcatiis.     It  is  an  imporianl  landmark  in  ti  ~3K 
siirgery  ol'  ihc  rc^ion.     jusi  poslurior  lu  il  is  usualiv  a  minule  venous  foramei 
The  inner  sitlo  of  the  squanious  portion,  besides  the  large  bevciled  articular  surfac« 

presents  a  smi«Jlh  one.  forniing  part  o(  the  wall  and  floor  of  the  cranial  caviiy.    Tli *isj 

is  separated  Irom  the  petrous  porlion  by  the  pttro-sguamous  suturc,  uhich  is  ck 
early.  Two  groov^s  jor  branches  of  the  mjddle  meningeal  artery  divcrge  (rora  i 
lower  bordcr.  one  runninjj  upward  and  thc  othcr  bacicuard.  The  front  of  the  hor 
zontal  part  forming  thc  Hoor  is  rough  and  ihick.  j^ining  thc  groat  wing  of 
sphenoid.  The  ^v^omaiic  procčss^  projects  fonvard  froin  the  ouler  surface  of  ih 
squaniosaI  to  conipletc  the  zygomati<:  arck  wiih  thc  nialar.  whtch  it  joins  by 
serrated  end.  The  iree  part  lias  an  exlerna!  and  an  intern;il  surface,  a  rounded  b(j 
der  l>elow  and  a  sharp  edjje  ahove.  The  latter,  which  receives  the  insenion  of  tl^^Be 
temporal  fascia,  can  be  followefi  bark  to  thc  origin  of  thc  proccss.  The  zygon^^)a 
has  two  roots.     The  poslerior  root  passes  directly  backward  above  thc  audito- 
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meatus.  crosscs  the  9qiiamous  portion  almve  the  postaiiditnrv  proccss,  and.  cur\'ing 
slightly  up\vard,  is  lc>st  at  the  notch  betwecn  the  sqiiamous  and  mastoid  portions. 
Its  hind  part  is  the  supramastoie/  rrest,  vvhich  joins  the  inferior  temporal  ridge  on 
the  parietal-  The  antenor  root  bcnds  sharplv  inward.  It  is  gron%-ed  above  for  the 
pMsage  of  the  fibrcs  of  the  temporal  muscle.  Its  Iower  surface  forms  a  5emi-cy!in- 
drical  transverse  eIe\alion,  the  emimntia  articv/aris'  the  front  part  of  the  articular 
ravilv  of  the  Iower  )aw.  Near  its  outer  end  is  a  Utbrrrlr  for  the  cxtcrnal  lateral 
ligainent.  Just  in  frnnt  of  the  auditorv  meatus,  on  the  under  side  of  the  bone,  is 
ihe  smallcr /tfi/^/r«tf/V /w^rr/c,  sometimes  described  as  a  third  rooi.  1\\\:  gimoid 
fossa*  is  a  dcep  hollow  on  the  under  side  of  the  sq«amoos  portion.  \vilh  its  >;reatesl 
diametcr  nearly  traiisvcrse.  but  passing  somcwhat  forward  and  oulvvard.  bounded 
exlcrnally  by  thc  i>oslerior  root  of  the  zvgoma  ;  behind,  by  the  fissure  of  C/astr,^ 
which  seixirales  it  from  the  tympanic  portion  ;  and  e.xtends  forward  and  inuard  to 
mcet  the  inner  end  of  thc  eminentia  artiadaris.  Both  gltnoid  fossa  and  articular 
eminence  are  covered  with  carlilage.      The  bone  scparating  the  gicnoid  fossa  from 
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ihe  inicrior  of  the  cranlum  m  vcry  thin.      Behind  the  ^^^n^^id  fossa  ihe  horizontal 

(»rt  ot  the  squamosal  fornis  the  roof  of  the  extornal  aiiditory  ntcalus. 

The   Tympanic    Portion.' — The   tvmpamc   pnrtion  ai   the    lemporal    bone 

appcars  aa  a  trumpct-shaped  layer  of  bone,  formin^  ali  but  the  rool  of  the  external 

audilory  nicatus.     Its  cdgc  is  thin  in  front,  thick  belovv.  and  very  thin  bchind,  whore 

il  curis  up  before  the  mastoid  to  mcct  the  postauriciilar  proccss  of  the  stpiamosal. 

It  is  separated  frcmi  the  mastoid  by  the  minute  ivmpano-mastoid  Jissure.     The  anie- 

rior  part  of  the  tvmpanic  portion,  called  the  iympank  platc,  runs  obliquely  forward. 

concedling  the  petrosal.      it  is  scparatcd  from  the  glenoid  fossa  and  from  the  thick 

anterior  edge  of  tfie  iiquainosal  by  ihe  fissun  oj  Giaser,  which  opens  into  the  tym- 

panic  cavitv.     The  outcr  end  of  the  tissure  is  closed  ;  the  inner  part  is  double,  sinre 

a  thin  piece  of  ihe  petrous,  the  tegmcn  tympani,  bends  down  between  the  squamous 

and  tvmpanic  portions.     The  lower  edge  of  tlie  Ivnipanic  plale  ends  free.     A  part 

covcring  the  base  ol  the  styloid  process  is  the  vaghuil  proctss,^  »hich  sometimea 

splits  to  cnclosc  it.  ^ 

Frn.  198. 
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OccIpJUl  K<'(>ov<: 
Ri^t  lemporal  bane  from  hclow. 

The  Petro-Mastoid  Portion.*  -This  part  of  the  temporal  bone  may  for 
convenience  of  description  bc  subdivided  into  tlie  mastoid  and  the  pcttoits.  The 
mastoid  subdivision  fornis  a  part  of  ihc  wa]l  of  the  skull  bchind  the  tvmpanic. 
It  is  prolonged  dowti\v<ird  irUo  a  nipple-shaped  pruccss.  the  outsidc  of  which  is  rough 
and  iilightly  prominenl.  On  its  )ower  siirface.  under  cover  of  the  apex,  is  the 
digastrk  grooi^e*  for  the  origin  of  the  posterior  bc]ly  of  the  digaalnc  muacie.  Juat 
internal  to  this,-  at  the  very  edge  of  the  bone,  is  the  much  smaller  otcipital  groove 
for  Ihe  ocripiial  artery.  The  ridge  between  the  two  mav  be  developed  inlo  a  para- 
mastoid  process.  Tlie  grcater  part  of  the  internal  siirface  is  occupied  by  a  broad  and 
deep^Ti^tr.*  running  obliqucly  down\vard.  forwarri.  and  inward  for  thr  lateral  sinus 
on  its  way  to  the  jiijjnlar  foramen.  The  dircction  of  this  groove  is  \  erj'  nnccriain. 
S»metimes  it  desccnds  gradually  ;  at  othcrs  it  turna  far  forward  and  descends  nearlv 
verticallv.  In  the  latter  čase  it  approaches  closer  than  olhenvise  to  the  ouler  wall 
of  the  skuII.  btit  the  distance  in  ali  cascs  is  vcry  variable  (Figs.  199.  200).  It 
mav  be  only  a  few  millimetres.  As  it  descends  it  reaches  the  inner  side  of  the 
antrum  and  the  mastoid  cells.      It  is  separated  from  the  antnim  by  a  platr  some  six 

*Farat)«paiik<«.    *  V«clm^fK<^>u>>  MjlnlitraiL    '  Pan  prtr«w  ct  ouiBtufdca.     'inciaurn  rn«>iirl<t«a.    ''Snlcii**li|>i><ii<]mK. 
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bporal  and  th^6Qp^tal.  The  interior  uf  the  mustoid  proccss  contains  spaces, 
istoid  £e//Sy  to  De^escribcd  later.  The  size  and  shape  ol  the  masloid  process 
ry  variablc.  The  rough  uppcr  border  of  the  mastoid  subdivision  forma  an 
Ig  angle  with  the  squaniosal,  into  which  fits  a  sharp  point  froni  the  lower  bor- 

the  pariclal,  which  rcsts  uii 
ve.  Behind  and  beIo\v  the 
d  joins  the  occipital  bone. 
he  petrous  subdivision  is 
ngated  pyraniid  rtmninj:j  for- 
and  invvard,  prcseniing  four 
!S  (btsidcs  the  base  covcred 

mastoid),  four  bordei*s.  and 
X.  The  surfaces  are  the  supe- 
3sterior,  inferior,  and  anterior. 
he  superior  surface  slants 
d  and  dovvnuard  in  the  Hoor 
middic  ccrebral  fossa.  It  has 
.lowing  features.  Abovc  the 
Jicre  1.S  a  dfprcssioft^  for  ihc 
ian   ganglion.     Just   external 

the  bone  is  excessively  thin 
Een  deficient.  so  as  to  leave  the  end  ol  ihe  carutid  canal  uncfivered.     Belilnd 
ddle  of  the  pyramid  is  an  eUvation,  nearlv  at  rlght  angles  to  its  long  axis, 

by  the  superior  semicircular  canal.  Extfnial  to  this  the  surface  is  madc  of  a 
hin  plate  of  bfme.  llie  tfgtnrfi  tyntpani,  \vhich,  extending  oiit\vard  from  tlie 
5.  forms  the  roof  of  the  Ivmpanum  and  <)f  its  Lcmlinuation,  the  Eustacliian 

ExlernaUy.  this  plate  bends  doun  into  the  Glaseriari  lissure,  so  thal  its  edjje 
>pear  between  the  squaniosal  and  tynipanic  ptjrtions  ( I-"ig.  198).    At  the  inncr 

border  of  the  tegmen  tynipani  near 
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H^  Fig.  joa.  't*  front  is  agroove  Icading  to  a  little 

^    „_. ^.._  rent  in  ihe  bone,  \\n:  hiahis  Fa//opii.^ 

ihrough  which  passes  the  grcat  su- 
^^  /  perficial   petrosal  nerve.     A  minnte 

^^  opening,    more   cxterna1,   transmits 

— r*Bn»n  tymp6..i  ^j^^  smaller  superficial  petrosal  nerve. 

In  youlh  the  outer  side  of  the  teg- 
men is  boimded  by  the  petro-sgua- 
mous  suturč. 

The  posterior  surface  fomis 
a  part  of  the  posterior  cranial  fossa. 
The  chief  leature  is  the  interna! 
auditory  meatus,  *  a  nearly  ron  nd 
canal  with  a  slight  groove  leading 
to  it  from  the  front.  Its  shorter 
posterior  waH  is  about  five  milli- 
metres  long.  The  canal  is  closed  by 
a  plate  of  bone,  the  lamina  cribrosa 
(Kig.  aoi),  which  is  divided  by  the 
fakiform  cresf  into  a  smaller  fossa 
above  and  a  larger  one  bcIow.  The 
fornier  has  an  opening  by  which  the 
facial  nerve  enters  its  canal,  the 
aqucduct  of  Faihpius.  Brandics  of 
ditorv  nerve  pass  through  minute  openings  in  both  fossse.  About  one  centi- 
behind  the  meatus  is  a  little  clcft,  the  agutcductus  vrstibuli*  entering  ihe  bone 
ely  from  below.  Higher  and  nearer  tu  the  meatus  is  a  minute  depression,  the 
nt  of  the /focat/at /ossa,^  uhich  is  lac^e  in  some  animals  and  in  the  infant.  It 
is  a  fold  uf  tlie  dura. 
he  inferior  surface  of  the  petroua  presenls  in  front  a  large  rough  surface  for 

r«MJa  iMDitiill.     -  Hlatu  coaalla  farUlIi.     '  Ucala«  an>Ilni»  («*rti««.     *  Apf rtom  estenin  nnunf.lurln«  »«tihulL 
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the  origin  of  ihc  Icvator  palati  and  tcnsor  tympani  muscles.  Exttrnal  to  the  back 
oi  ihis  is  the  round  arirtce  o(  the  tarotid  canal^  ;  back  of  ihis,  and  more-  intcrnal,  a 
Xhv  JtifTiihir /ossa.  This.  presents  Ivvo  t*xtrcme  tj-pus,  enlirclv  diiTerenl,  with  inter- 
mediatc  forms.  It  inav  be  a  large  thimblc-shapcd  hollow,  the  cdge  of  \vhich  boiinds 
the  vpnous  part  oi  ihč  jugular  foramcii  intcTnally.  Iuniiin^  a  largt*  rcscnriir  for  the 
blood  of  the  latcral  simis  as  it  leavcs  the  skull.  On  thf  other  liand,  it  mav  l>e  a 
small  flat  surface.  A  niiiuite,  Inil  vcry  i:OT\^ii\\\i.  Joratmu  in  ilie  ri<lyc  tH.-lween  it  and 
the  carotid  canal  transinils  the  Ijinpanic  braneli  of  the  jilosso-p)iaryn}ie;il  ner\e.  A 
mmuift /oramen ,  \i.siially  fuund  in  the  jugular  foss;i,  liansinits  the  auricular  braiicli  of 
the  vagua.  The  a^ua-ductus  ccfA/e/r  cnds  at  a  small  trianjjular  o(X!ninjr'  in  front  of  the 
jiigular  fossa,  closc  to  ilie  inner  edge.  Behind  ihe  fossa  is  a  small  surface  uhere  the 
temporal  bone  is  united  to  ihc  occipital,  tirst  by  cartilapc  and  then  by  bone.  The 
slyh-ma:i{oid  foramen,  the  orifice  ol  the  facial  canal  for  the  facial  nerve,  is  near 
the  outer  cdj;e  uf  ihis  surface.  The  stylo-niastoid  branch  of  the  posterior  auricular 
anery  cnters  it. 

Fig.  »3. 
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The  anterior  surface  of  the  petroiis  is  nearly  aH  hiddcn  by  the  tympanic 
plate.  It  forms  the  inner  walt  of  the  cavity  of  the  tyinpanum  and  of  the  bony  })art  of 
the  Eustachian  tube.  nhich  leaves  the  bone  in  the  entering  angle  between  this  surface 
of  the  pelrous  an<l  the  tA'mpanic.  The  fcaturcs  of  this  snrfare  are  trcptc<l  in  the 
section  on  ihe  ear.  The  pror^s-sus  cochit-ariformis,^  attached  like  a  shelf  to  ihts  nuter 
wall,  divides  the  canal  for  the  tenstjr  tvmpani  musclc  froni  the  Eustachian  tube 
below  it.  The  front  of  this  plate  can  be  seen  at  the  cntering  angle.  where  the  bony 
tube  cnds.  The  small  portion  of  the  outer  surface  of  the  petrous  which  is  visible 
is  in  front  ol  this  point,  and  rests  against  the  inner  edge  of  the  great  wing  of  the 
sphenoid. 

The  superJor  internal  border  of  the  petrous  is  a  prominent  rJdge  in  the  base 
of  the  skull.  separating  the  middle  and  the  posterior  fosss^.  The  tentorium  is 
attached  to  it.  The  snprrior  petrosal  sinus  nins  along  il  in  a  shallow  groove  nithin 
the  attached  border  of  the  tentorium.  Near  the  front  a  groove  by  which  the  fifth 
nerve  rcaches  the  Gasscrian  ganglion  crosscs  this  border, 

The  inferior  internal  border  articulates'nnteriorly  wirli  the  bisilar  process  of 

*CaB>lbcafMlriii.    *  Apert«ra  iilmia  avascdnctn*  cvchicat.     '^ptsni  csnall«  mtucnlutHtKirlt. 
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the  occipital  bone,  and  is  separated  posteriorlv  from  thc  occipital  by  the  Jugu/ar 
/orameti.  A  little  spine  on  thc  cclge  of  tlic  thimblc-shapcd  fossa,  or  on  thc  plane 
surface  ihat  may  take  its  plače,  the  intrajuguiar  prvcess,  joins  the  correspoiiding 
process  o(  the  occipital  eilher  directly  or  by  ligainent,  so  as  to  dividc  thc  foramen 
into  lwo  parts,  the  poslerior  for  the  vein,  the  anterior  lor  nerves.  In  front  of  the 
foramen  a  small  groove  on  the  cerebral  edge  of  this  border  marks  the  position  of  the 
inferior  i>etrosal  sinus. 

The  superior  and  the  inferior  external  borders  are  conccalcd  by  thc  othcr 
elements  of  the  teniporal,  except  near  thc  frtmt.vvhcrc  they  bound  the  surlace  ivliich 
touches  the  sphenoid. 

Thc  apex  of  the  {letrous  is  moslIy  occupied  by  the  opening  of  the  carotid  canal. 

Thc  styIoid  process  is  a  part  of  the  hvoid  bar  (from  the  sccond  branchlal 
arch),  which  joins  the  tcmporal  nnder  cover  of  thc  vaginal  process.  It  is  thick  at  its 
ori^n,  but  presently  becomes  thinner  and  ends  in  a  sharp  point.  It  is  usual1y  about 
an  inch  long,  but  varies  greatlv.  It  runs  downward,  forvvard,  and  inward,  and  is  con- 
tinued  as  thc  stylo-hyoid  hgament  to  the  lesser  horn  of  the  hyoid.  Three  muscles, 
the  stylo-glossus,  5tylo-hyoid.  and  sty]o-pharyngcu9,  diverge  from  it  to  the  tongue, 
the  hyoid  bone.  and  the  pharynx.  An  ill-<letinetl  process  of  the  cervical  fascia,  the 
stylo-maxiUar)*  ligament,  passes  from  it  to  the  back  of  the  ramus  of  the  lower  jaw. 
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CAVITIES   AND   PASSAGES   VVITHIN   THE  TEMPORAL   BONE. 


Canal  (or  tenioi  Itmpatn' 


I        mi 


The  Cavity  of  the  Tympanum.'— The  tympanic  cavity  is  a  narrow  cleft 
about  6ve  millimctres  broad  at  the  top,  narrowing  to  a  mere  line  bclo\v.     It  measures 
abuut  fiftccn  millimctres 
vertically  and  frum  be-  Fig,  304. 

fore  backward.  It  is 
bounded  intcrnally  by 
the  pctrous  ;  abovc  by 
a  projcction  from  it,  ihe 
Ugmcn  tvmpani ;  bclow 
by  the  jugular  fossa,  or, 
ii  this  bc  vcry  small,  by 
the  bone  exiernal  lo  it ; 
externaUy  by  the  tym- 
panic  portiun  nf  thc 
bone  and  the  membrane, 
e.xcepl  at  the  top.  where 
ihe  squamosal  is  ex- 
ternal  to  it.  Thc  part 
abo\'e  thc  level  of  the 
membrane  is  the  supra- 
tvmpaniapace^  thv  a//ic, 
or  thc  €pitympamtm. 
Thts  is  separated  from 
the  cranial  cavil>'  by  a 
ver\^  ihin   plate.    uhich 

is  sometimes  impcrfect.  In  front,  thc  cavity  of  thc  tympanum  narrows  to  thc  Eusta- 
chian  tube.  It  opens  behind  through  the  antrum,  uhich  serves  as  a  vcstibule,  into 
ihe  mastoid  cclls.  The  aniritm  is  a  ca\'ity  of  irregular  sizc  and  shape,  compressed 
soniewhat  from  side  to  side,  with  an  antero-postcrior  diameler  of  from  ten  to  fUlcen 
millimetrcs,  situalcd  behind  the  epitympanuni  in  the  backward  projcction  of  the 
uamosal.  which  forms  the  superficial  part  of  what  appcars  to  be  thc  mastoid.  and 
contains  some  of  ihc  so-callcd  niasfoid  cells.  The  commnnication  \villi  ihc  tynipanurn 
is  a  narrou-  one.  and  a  certain  number  of  cells  open  into  the  latter  indcpendently. 

The  antrum  and  thc  cells  nearest  it  are  lined  with  mucous  membrane  continued 
from  the  middlc  ear.     The  inside  nf  the  mastoid  varies  greatly,     Sometimes  it  con- 

^  The  detailed  description  of  this  space  is  given  in  connection  with  ihe  ear. 


Carottd  can&l  (tnCrrior  end) 


Sa^tl«!  Mciinn  thfo»gh  riffht  tcmporal  bone.  iMn  from  ouier  »idc. 


i84 


HUMAN    ANATOMV. 


tains  large  pneumatic  cavities,  sometinies  diploe  instead  of  air-cells,  and,  a^in,  it 
may  bc  almosl  solid  ;  thc  latter  condition  is,  however.  probablv  alivavs  pathological. 
According  to  Zuckerkandrs'  invcsligations  of  250  tcniporal  bones,  the  mastoid  is 
entirely  pneumatic  iii  36.8  per  cent.  and  whony  diploetic  in  20  per  cent.  The  re- 
mainiiig  43.2  per  cent.  were  mixed,  thc  <lipIoc  being  at  the  point  o/  the  mastoid  and 
thc  cells  abovc.  Neithersizc  norshnpe  imiicates  it.s  iniernal  structure.  The  relation 
o(  the  ccils  to  the  lateral  sinus  has  been  already  mentioned, 

The  Facial  Canal. — The  courne  of  the  canal '  for  ihe  farial  nerve  is  important 
It  runs  outward  frt>n»  the  superior  fossa  of  ihe  internal  auditory  meatiis  for  some 
thrce  iiulliinctres.  until  joined  by  the  cana]  froni  thc  hiatus  Fallopii.  It  then  makes 
A  bharp  lurn  ( ihe  i^-fnu )  backward.  passing  internal  to  the  atlic  of  the  tympanum  just 
below  the  e.\teinal  semicircular  canal,  which  alnio:jt  always  projccts  a  httle  f.irther 
outward.  !t  then  curves  backward  to  descend  to  the  stvlo- mastoid  foramen,  passing 
just  above  the  fenestra  ovahs.  The  deacending  portion  is  rarcly  strictly  vcrticaJ. 
Bclow  thc  genu  the  facial  canal  mav  make  a  bend  eithcr  outward  or  inward,  bul  ils 
general  Unc  of  descent  usually  inchncs  oiitwaid.  somclimc-s  \cry  slrongly.  Rarelv 
the  descent  is  tortuous.  The  lower  part  niay  incHne  forvvard,  The  genu  is  opposile 
a  point  on  the  surface  abovc  thc  e.xternal  nicatus,  and  thc  sub5cquent  course  of  ihe 
canal  can  be  indicated  in  general  by  a  hne  folloiving  the  postcrior  border  of  the 
auditory  opening.  An  instrument  introduced  s/rai[^/i}  intn  ihe  front  of  ihe  mastoid 
will  pass  behind  thc  facial  canal.'  Thc  diamctcr  of  the  latter  is  about  one  anti  onc- 
half  nilllimctres.  Jtist  bcforc  its  lowcr  tnd  a  very  minute  canal,  transmitting  ihe 
chorda  tympani  nerve.  runs  upward  anti  forvvard  froni  it  to  the  cavity  of  the  tvnipa- 
num.  Frotn  thc  front  oi  the  cavitv  ihia  nerve  escapcs  by  the  minute  <anai of  Hnguitr^ 
which  opens  near  the  inner  cnd  o(  the  fissure  uf  Glaser,  passing  between  ihe  tym- 
panic  plate  and  the  tegraen  tympani.  The  facial  canal  has  several  other  minute 
openings.  There  are  also  minute  cinals  for  Jacodson' s  nerve  from  the  glosso- 
pharyngeal,  teading  to  the  tvmpanum,  and  for  Arnold^ s  branch  of  thc  vagus,  which 
enters  the  juguliir  fossa  and  leavcs  by  the  fissure  betneen  thc  mastoid  and  tynipanic 
portions. 

The  carotid  canal '  is  close  to  the  front  of  the  tvmpanum  and  just  bcforc  thc 
cnchiea  of  the  internal  car.  The  internal  auditnrv  meatus  is  almost  behind  the  canal. 
and  thc  Eustacliian  lube  lies  to  the  outer  side  of  its  horizontal  portion, 

The  teniporal  bone  Is  porous  in  stnicture,  except  about  the  interna!  car,  whcrc 
it  is  verv  deiisc,  A  transverse  section.  eithcr  vertical  or  horizontal,  through  thc 
exlemal  and  internal  meatus  (the  middle  and  internal  ears)  shows  how  ncarly  thc 
entire  bone  is  pierced  (Fig.  202).  Tlie  carotid  canal  and  the  jugular  fossa,  whcn 
deep,  are  further  sources  of  vveakness.  The  fossa  sometimes  oj>ens  into  the  middle 
ear  by  a  sniall  rent. 

Articulations. — The  tcmporal  bone  joins  the  occipital  by  the  petro-mastoid 
portion.  These  two  bones  form  thc  entire  postcrior  fossa  of  thc  skull,  exccpt  at  the 
e.xtreme  front,  in  Uie  middle.  whcre  it  extends  along  the  hack  of  the  sphenoid, 
and  at  the  side,  whcre  a  small  portion  of  the  lateral  sinus  is  madc  by  thc  postcrior 
inferior  angle  of  the  parietal.  This  latter  bone  articulates  u-ith  the  sijuanious  and 
the  top  of  the  mastoid.  The  grcat  wing  of  the  sphenoid  fits  into  thc  angle  betwcen 
the  squamous  and  petrous  portions,  articulating  at  the  side  of  the  skull  \vith  the  front 
of  the  foramen.  These  two  bones — the  sphenoid  and  thc  temporal — form  thc  entire 
middle  fossar.  The  malar  bone  joins  the  zygoma,  compleling  the  arch.  The  Iower 
jaw  articulates  with  the  glcnoid  fossa  by  a  true  joint. 

Dcvclopmcnt. — The  sguavious  porlion  is  ossified  in  membrane  from  one 
centre,  appcaring  near  the  end  of  the  secoml  month  of  fcetal  lile.  In  the  course  of 
the  third  monlh  a  centre  appcars  in  thc  lower  part  nf  the  fiitiire  tvmpanic  ring. 
The  ossification  of  thc  petro-masioid  portion  comes  from  scvcral  nucioi,  thc  numl>er 
of  which  probably  varies.  The  process  begins  towards  the  end  of  the  fifth  month 
about  the  membranous  labyrinth.  The  opisthoiic  nucleus  lies  at  the  inher  side  of 
the  tympanic  cavitv  and  spreads  to  thc  lower  part  of  the  bone.  The/mJftV  is  near 
the  superior  scmicirnilar   canal.     The    rphtic,    arising   near   the   posterior  canal, 

'  Monatsschrift  (ur  Ohrenheilkunde,  Bd.  xiii,  1879. 

'  Jo>'ce :  Journal  uf  Anatumv  and  Phvsiolog)-,  vol.  xxxiv..  1900. 

'CmuIU  bdalb.     'CiMlh  nrodca«. 
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spreads  into  the  niastoid  porlion.  This  one  is  soiiielimes  double.  There  is  also  a 
scparale  nucieus  for  thc  tegmen,  but  this  is  not  constanL  When  present,  it  seems 
to  bc  the  liist  to  fuse  »lih  the  others, 


vvhich  becomc  one  by  the  cnd  of  the 
sixth  month.  The  carotid  artcrv  passes 
at  tirst  along  the  base  of  the  skull  in  a 
groove  vrhich  is  made  jato  a  canal  by 
the  opislhotic.  The  separated  petrous 
portion.  whcn  ossification  has  made 
some  progrcss,  shous  a  ven*  promi- 
nent  superior  semicircular  canal,  and  a 
deep  cavity  under  it,  extending  hack- 
ward  from  the  inncr  surface.  This  is 
ihc  JioccHlar  fossa,  which.  however,  is 
completcIy  hidden  by  the  dura.  The 
ntaitoid  process  becomes  fairly  distinct 
in  the  course  of  the  sccond  ycar.  It 
de\'eJops  greatlv  about  ihc  linie  of 
pubcrtv.  when  it  becomes  pncamatic. 
This  may  occur  much  earlicr.     J.  J. 


Fig.  305. 
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Clarke  has  seen  it  \vholly  pneiimatic  scveral  times  bcfore  the  tenth  ycar  ;  once  at 
three  and  a  half.'     The  squamosal  joins  thc  petrous  in  the  course  ot  ihe  firsi  year. 

At  birih  the  i\mpanic por- 
^^^^_  Fig.  206.  tian  consists  soIely  of  the  im- 

^^^B  ^-f^^^^-T?*^  Prt«».ikiu«noiii«iturc      perfcct  ring  Open  above.     This 

^^^^H  -^^         ■       -  •     eniarges  trumpet-like  from  the 

^^^^H  ~'^^  cdpi^cs,  the  front  one  forming 

^^^^H  ^i^M  ^^^    tympanic    plate.       The 

^^^^V  U^H  growth  Ls  of  uncqual  rapiditv. 

^^V  jT     .  ^^^^HB-po*.iiioiio*sup*riof     so  iJial  the  louer  part  is  left 

^         _j-  --_^:i{    •1'^^Kb    '""''''"'•''"""'     behind.    prescnting    a    deep 
f  ^^^^^žfflitt.  j.  J  X^^^^—  Po»ierior  kamele-       notch     thc    oiiter    cdges    of 

F^SS ^^yjB^^  vl^"Z7L.  «-hich  meet  hy  the  end  of  the 

I  , ''  j^^KI^^  .    .  sccond  ycar.  Icaving  a  foramcn 

I  A^^^^^\  venifbuH  below,    vvhich    usual!y    closes 

L  Carotid  canal. -^^^^^        \  two  or  thrcf  yt'ars  later,  bul 

^H  M.u-nwi  auditorv  catiai  exceptionally    persisls.       The 

^^P  TemfHifal  bone  at  about  bltili,  fruui  above  anii  witliiii.  tympanic  plate  fltSCS  ahnost  Ht 

'  once  \vith  the  petrous,  but  tfie 

G1a.serian  fissiire  remains  ;  the  groovc  showing  the  line  of  union  of  thc  tympanic  and 
mastoid  processes  generally  disappears  in  the  second  year,  but  occasionally  persists 
through  life.    Kircher'  found  it  present  on 


aud  itor> 
nmltis 


bolh  sides  in  five  per  cent.  of  300  skuUs. 

Thc  styhid  process  consists  of  two  parts. 

The  first  joins  the  petrous  at  about  birth. 

The  second.  which  rcprcscnts  aH  but  ihc 

base.  is  an  ORsificalion  of  the  stylo-hyoid 

ligament,  and  does  not  join  tiil  puberty 

or  laler.      In   very  earlv  fcetal   life  thc 

chief  vein  relurnlng  the  blood  from  the 

brajn  passes  through  ihc  membrane  that 

is  to  bccome  thc  squamosa].     Thisopen- 

ing — the  /oranim  ju^ulare   spurium — 

is  laler  ot  less  importancc.  and  is  finallv 

closed.     In  the  skull.  at  binh,  a  pin-hole 

representing  it  mav  be  found  at  thc  postgicnoid  lubercle. 

later. 


Fig.  207. 
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r>'nipank  portion  of  icRiparal  bone  in  the  »cioiid  j-ear. 


It  is  sometimes  scen 


'  Journal  of  Anatomy  nnd  PhysinIogy.  vol.  xxvii..  1893. 
'  Archiv  fiir  Ohrenheilkunde,  Bd.  xtv..  137« 
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THt:  SPHENOID   BONE. 
In  the  adult  this  bone'  coiislsts  of  a  cubicul  bodv,  Ironi  the  sicle»  of  u-hich  aiise 
the  greiU  ivings,  frum  its  front  thc  lesser  wings,  and  from  btlovv  llic  pUrrgoid  pro- 
čfsses.     Roth  developtneiu  and  cotnparative  anataiiiy  show  tliat  these  part:>  represent 
sevcral  bones.      The  body  consists  o(  two  parts,  a  posterior  and  an  anterior.      The 
posterior,  the  basisphenoid,  is  thc  centre  of  the  middle  fossa  of  the  base  of  tJie  skuU;  < 
from  its  sides  spread  the  great  u'ings,  or  atisphfnoids.     Thesc  with  thc  tcmporal 
bones  complete  the  middJe  fossa.      Tlie  anterior  pari,  thc  prtsphcNoid,  inscparabljr 
connected  vvith  the  basisphenoid,  is  in  both  the  middle  and  tlie  anterior  fossa:.     The 
iesser  ivings,  ihe  orbito- sphenoids,  spread  out  from  the  pres]>hen(>id  aiid  cover  the 
apices  of  the  orbils,     ThG  pierygoid  praa^sses  consist  each  of  two  ]»lates,  the  inncr  of 
whii-h  represcnts  a  separate  bone  of  the  face,  the  outcr  beiny  an  txpansion  from  ihe 
alisphenoid.     Two  bones  called  ihe  cornua  sp/t^noidaUa,  or  spht-noidal  turbinates,  ot 
indetiendeal  origin,  uitimately  form  a  part  of  the  body  ul  the  sphenuid. 
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Thc  Body. —  II  is  necessarj'  tn  dcscribe  thc  basisphenoid  and  iht  presphenoid 
tujijether.  since  they  form  the  roiighly  cuhical  body.  The  superior  surface  con- 
tains  ihe  (^<ii:y  pituitary  /ossa,^  liV  sefia  turcica,  in  which  hangs  the  pittiitary  body 
from  ihe  bram.  Hehind  it  is  the  dorsum  seiiee^  a  raised  plate  contintions  uith  ihe 
surfaee  of  tlie  basilar  proccss  of  the  occipital  and  which  tompletes  the  posterior  fossa. 
Its  outer  angles  are  knal>s  pointingboth  foru-ard  and  backward,  the  posUrior  cHnoid 
processcs.  to  uhich  the  lentoriiim  is  f<istened.  Beiicath  ihese,  oii  eiiher  side  of  the 
dorsiim.  is  a  groove  lor  the  sixth  ncr\e.  In  front  of  the  sella  is  the  oHvarv eminence*^ 
(of  ihe  presphenoid).  which  is  usually  an  oval  swelling,  thouf^h  it  uiay  lw^  plane  or 
concave.  At  its  sides  grooves,  often  very  pooriv  marked.  lead  lo  the  optic  foramina. 
The  posterior  cdge  of  this  cininence  is  aometimes  groovcd  for  a  veiTi  and  sonietJmes 
sharp.  Its  lateral  ends  may  beconie  tubcrcles,  the  viidd/e  ditwid  processes.  The 
olivary  emtnence  is  in  most  cases  bounded  in  front  by  a  transvcrse  elevalion  con- 
necting  thc  Iesser  wing5,  uf  which.  indeed,  it  is  a  part.  forming,  when  present,  the 
separaiion  of  the  anterior  and  middle  fossar.  The  front  border  prescnts  in  the 
median  line  a  triangular  poinl,  ihe  ethmoidaf  spine. 

Al  each  lateral  surface  of  the  body  Is  tlie  caroiid  groove  ^  for  ihe  inlernal 
carolid  arlerv.     1 1  is  well  marked  onlv  at  the  posterior  edge,  vvhere  the  arierv*  eniers 

'  IM  »f  bcuoldnt«.     •  f  imM  hjriMytiT-»ea^     'Tiibtrciilaai  mIIbc.     *5h1cb»  carutkii«. 
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t  from  thc  apcx  <jf  ihe  pctrosal.  It  is  hcrc  boutidcd  intcrnally  by  a  UtUc  tubtjcle, 
he  />f/rosa/  procrss,  at  the  base  of  thc  dorsum,  and  exiL-rnally  by  a  vi:ry  delicaie 
■late,  the  lin^iUa,  which  soinetimes  projects  cr.>nsidcrably  ;  thcsc  two  processcs 
3uch  chhcr  sidc  of  thc  cnd  ul  ilic  carotid  canal  in  the  pctrous.  Thc  resi  of  thc 
ide  ol  the  body  is  haUowed  for  the  cavemous  sinus,  in  which  the  carotid  arterv  nins. 
t  is  covered  l>elow  by  the  origjin  of  thr  great  wing.  The  posterior  surface  of  thc 
ody  is  rough  up  to  puberty  for  the  cartilage  that  hinds  it  to  the  basilar  process  of 
le  occipital  ;  later  thcsc  parts  co6ssify,  and  thereaftcr  the  posterior  surface  is  made 
ruiictaUy  by  the  5aw.  The  anterior  surface  presents  in  ihe  middle  a  sharp  ridge, 
le  sphenoidai crcst,^  to  jnin  the  vertical  plate  of  thc  ethmold.  Just  at  thc  sidca  of  this 
le  bone  is  smoolh  and  aids  in  fonnintj  the  wall  of  the  nasal  fossa.  In  each  lateral 
ilf  is  an  openinjj,  the  sphcnoidal  foramen,^  into  the  cavity  of  the  bone.  The 
iferior  surface  presents  in  the  middle  a  lotijjitudinal  swelHnK.  thick  behind, 
XT"Ow  and  sharp  in  front,  the  rostrttni,  fitting  into  the  vomer  and  iisiiallv  joining 
e  lowcr  cdge  of  the  crest  w'HhoLit  intcmiptinn.  It  may  stop  short  nf  it.  On  either 
le-  of  thc  rostruni  therc  is  a  smooth  trianK^l^tr  surface  niadc  of  delicate  plate,  which 
t^mds  up  onto  the  front,  forming  ihe  smooth  surface  beside  the  crest,  and  bound- 
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ing  a  largc  part  of  the  holc  into  thc  antrum.  Thcsc  are  thc  honrs  of  fiertin,  or 
^phmaidaf  fpongr  donrs,  of  which  more  is  to  bc  said  under  Dcvelopmcnt  ( pape  191). 

Thc  l>ody  of  the  sphcnoid  is  hollou'.  cnclosing  tuo  cavitics,  the  sphenoidal 
jinuses.  sep;irated  by  3  scptum,  which  runs  oblicjuelv  backward  from  thc  crcst,  so 
hat  one  sintis  is  ustiallv  miich  lar^er  tlian  the  other.  Thesc  sinuses  have  irreji^ular 
idRcs  partinllv  siibdividing:  thcm.  They  are  lincd  hy  miicnus  membrane  and  open 
nio  the  nasal  cavity  by  the  sphcnoidal  foramina.  The  npening  is  rediicetl  wlien  the 
ithmoid  is  in  plače. 

The  great  ^vings  '  have  cach  a  cerrhrai  or  superior  surface  forming  a  large  part 
>f  ihe  middle  fossa,  an  e.vternal  surface  looking  outward  into  the  temporal  and 
Iownward  into  the  zygomatic  ftissa,  antl  an  t^r^/V«/ surface  fonnlng  most  of  the  outer 
*aU  uf  that  cavilv.  The  superior  surface  is  smooth  and  concave  ;  sprJnging  from 
he  side  of  the  basisphenoid,  it  spmads  iipward  and  outwaril  and  jOso  backwara  to 
ill  the  gap  between  tht-  petrous  and  squanuwal  parts  of  thc  temporal.  By  the  sJde 
if  thc  iiody  ihere  is  a  short  canal  ninning  foruard  to  open  on  ihe  front  of  thc  bone 
nto  the  8pheno-maxillary  fossa  ;  this  is  the  foramen  rotundum  for  ihe  superior  max- 
llary  divtsion  of  thc  fiflh  ncrvc.     A  littlc  further  back  and  more  intcmal  is  a  pin- 
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hole,  the  foramen  o/  Vesa/ius,  for  a  minute  vein.  Farlher  back  and  outward  near 
thc  a'ngle  is  the  foramen  ova/č,  transmiuinj^  ihe  niundibular  diviston  o(  the  fifth 
crnnial  nerve  to  thf  bast:  of  the  sknll,  aiul  adniittinj;  the  sinall  ineiiin)i;eal  branch 
nI  the  internal  maxiilary  arten,'.  Just  l>cyt>nd  this,  in  the  extreme  anglc,  so  as  sonie- 
tiincs  lo  1^  completed  by  thc  tempora!,  Js  the  /oramrn  sfiinosuot,  adniittln^  thp 
middle  meniuft^oal  artery  to  supplv  the  bone  and  the  dura.  The  external  surface 
is  divided  inlo  a  lar^er,  superior.  verlical  part.  louking  luvvards  tlic  tcinporal  fossi. 
and  one  looking  into  llie  zyj(omalic  Eossa.  These  are  separated  by  the  ifi/raiem- 
pora!  cresl,  which  near  the  iront  points  downward  as  a  stron^  promincncc.  thc  infra- 
temporal  spine.  The  inferior  surface  contaJns  the  foramen  ovale  and  ihe  forajnen 
spinosum.  Just  behind  the  latler.  at  ihe  posterior  anjjle.  is  the  spine  o/ ihe  sphenoid, 
pointiiig  downward.  grooved  at  the  inner  side  by  thc  chorda  tvmpani  nervc.  Tlie 
externai  surface  has  an  antcrior  btirder  ulierc  it  meels  the  orbita!  surface.  which 
joins  the  nialar.  The  superior  border  slanis  upward,  overlappin>(  llie  frontal  and 
parietal  bones.  The  posterior  border  is  al>oul  vertical  as  far  do\vn  as  the  infra- 
temporal  crest,  and  bcvellefJ,  especially  above,  to  be  overlappcd  by  the  squamous 
part  of  the  temporal.  The  lower  part  of  this  border  runs  backward  and  somevhat 
overiaps  the  squainosaI.     The  posterior  border  of  this  surlacc,  from  the  spine  to  the 
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body,  is  slightly  rouifh  for  the  petrous,  making^  \vith  it  a  ^;roo\e  on  the  under  side 
(or  the  cartilaginous  Eustachian  tube.  Thc  smooih  orbital  surface.  facing  inward 
and  foru'ard,  is  quadrilateral.  broader  in  front  than  liehind.  Almost  the  whole  of  it  is 
in  the  outer  uall  of  the  orbit,  of  which  it  forins  the  greater  part  :  bm  a  small  portion, 
narrow  behind  and  expanding  in  front,  looks  into  ihe  sphcnninaxillarv  fissure,  ivhich 
bounda  ihis  snrfaee  below.  It  joins  the  malar  in  front.  On  the  top  of  thc  bone 
thcrc  is  a  rough  triangular  re^ion  in  the  anple  formed  hy  the  meeting  of  the  cxtemal 
and  orbital  surfaces,  on  which  the  frontal  bone  rcsts.  This  is  above  thc  front  hali 
cA  ihe  orbital  plaie.  The  remainder  of  the  iipper  and  the  whole  of  the  posterior 
border  of  thc  lattor  bound  the  sphrnmdal Jissure. '  This  cleft  is  an  elongated  aper- 
lure,  directed  obIiqnely  outward  and  upward  between  the  great  and  lesscr  ving-s  of 
the  sphenoid,  conipletcd  cxteriially  by  thc  fronud.  It  oi>en3  aiUeriorIy  into  ihe 
orbit  and  transmits  thc  third,  the  fourth,  ihe  ophthalmic  division  of  the  fifth  and 
3ixth  cranial  ner\*es,  and  the  ophthalmic  vcins.  Therc  is  a  small  ])rojection  near  the 
middl(x  of  the  hind  border  for  a  ligament  crossing  the  fissure  and  for  the  outer  hcad 
of  the  cxternal  rt-rtus. 

The  lesscr  wing8.*  forming  the  back  part  of  the  anterior  fossa  and  of  the  roof 
of  the  orbit,  arise  by  lwo  roois.  Thc  superior  is  a  plate  covering  the  presphcnoid  ; 
the  inferior  is  a  slrong  process  from  the  side  ol  the  body.     With  the  latter  tlicy 
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enclosc  a  caiial,  commoiil/  oalleii  the  optic  Joram^n,^  for  the  optic  nerve,  which  U 
acco irupanied  by  thc  ophihalmic  arterv.  Tlie  lengtli  of  ihe  canal  measiired  along 
the  i  ■nierior  ruoi  is  about  tive  millimetrcs.  The  Icngth  of  the  rooi  is  g^rcatcr,  pcr- 
hap^  iiearl)"  twice  as  miich.  InU  il  is  variahle  from  tht?  iincertain  dt-vclopncnt  of 
that  pari  oi  iht  bone  ;  dcfinlte  dimensions  are,  thereforc,  wantin^.  The  vertical 
tUiii*^*ter,  some  tivc  nullimctrtrs,  of  ihe  opening  iiUo  the  orbil  is  aiUtle  grealer  ihan 
the      transvcrst-.     The  small  wing  over- 

han^^s   the   front    u{    ilie   niiddle    fossa  pjc,  2\\. 

boiir»<ling  the  sphennidal  tijisure  above, 
anti  f  nds  lalerallv  in  a  sharp  point.  The 
*Mt^T ^'(or  clinoid  process  is  a  sharp  pro- 
.jection  backward  alK>ve  the  inferior 
'loot.  and  towards  the  poslerior  clinoid. 
Sorr»«times  it  rcacbcs  the  latter  ;  9(»mc- 
tin»^^s  il  is  connected  by  a  spur  \vith  the 
^'^^•^Jie  cfinoid process,  then  bridginK  the 
ca.rt>tid  groove  and  making  a  carotico- 
^i^^^id /oramen  (Fig.  21 1).  The  an- 
terioar  hordcr  of  the  lesser  wings  is 
ro»-»j^h  at  ils  inncr  part  and  smooth  at  duc«!  onchaii. ' 
th<_r       oiiter,  w!iere  it  joins  the  poslerior 

p<i^^  «  of  the  horizontal  plnte  nf  the  fronta!.     1  he  postcrior  border  is  smooth,  form- 
'o^-     most  of  ihe  houndarv  nf  the  antcrior  and  niiddlcr  cranial  foss<t. 

The  pterygoid  processes'  are  down\vard  projections  which,  articulating  with 
ihe^  palatc  bone,  form  the  back  of  the  frarncwork  of  the  upper  jaw.  F^ch  consists  of 
tw«::>^  plates,  an  inner  and  an  outer,  uniled  in  front,  diverging  hehind  to  form  the 
P^^^^^ygoid  /ossa,  anr]  separaling  below  on  either  side  of  llie  pUrj^oid  nokh.  The 
inr-».^;;r  springs  from  the  bodv.  the  outer  from  the  greiit  wing.  The  inncr  pterygoi(l 
pL^^tc'  is  ihf  longer.  It  is  ncarly  vertical,  ending  in  the  slender  hamular  process* 
**^  ich  points  outuard,  bounding  a  deep  little  notch  throngh  which  the  tendon  of  the 
^^'■~*sor  palati  plays.      At  the  inner  sidc  of  ils  orjgin  the  inicrnal  j)lalc  prL-scnts  a 

scale-like  ciirved  projection,  the  vaginal 
Fig.  ai2. 


(oniTuen       MC-  •''^  M^ffFV^^Kk       J^?^"  Pitticrior 
''■^  J*^'      r^^fiSP^sT t   ^0^M^       cliiiuitl 
n«alh  K4šr  — ^^*^-**^^^^Rifjg         proce 

bone 
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procfss,  above  \vhich  is  an  antero-postc- 
rior  groove  bclow  the  bodv  of  the  sphe- 
noid,  in  which  the  lateral  cxpansion  of 
the  base  of  the  vomer  is  rcccived.  Just 
extcrnal  to  the  vaginal  proccss  is  an- 
other  small  groove.  the  pterygo-palatinf, 
which  the  palate  bone  converts  into  a 
canal  leading  back  from  the  spheno- 
maxinary  fossa.  The  outer  ptcrygoid 
plate*  is  broader  and  flares  outward. 
The  anterior  surface  of  the  root  is  nearly 
smooth,  forming  the  back  wall  of  ihe 
spheno-fna.xillary  fossa.  It  has  the 
openings  of  two  canals  :  the  upper  and 
outer  is  that  of  the  foramen  rotuntlum  ; 
the  lower  and  inner,  uhich  is  smaller,  is 
the  Vidian  <anal,  transmitting  the  ner\'e 
and  vessels  of  that  name.  There  rs  a  vertical  ridge  between  the  two,  and  a  slight 
groove  bclow  the  latter,  fomiing  with  the  pahUe  bone  the  beginning  of  the  posle- 
rior palatine  canal  which  runs  from  the  sphcno-ma.\i!Iar>'  fossa  through  the  hard 
palate,  transmitting  a  dcscending  palatine  nerve  and  vessels.  The  lower  anterior 
[cdges  of  bolh  plates  are  rough  t"  artlculate  with  that  hone.  The  outer  surface  of 
the  cxternal  plate  is  irregular  for  the  origin  of  the  external  ptcrvgoid  miiscle.  The 
inner  »ali  of  the  inner  plate  is  smooth.  ,It  bountis  lateralK'  tlic  back  of  the  nasal 
caHt>'.  The  poslerior  honicrs  of  both  plates  are  sharp,  excepling  that  tlie  inner  is 
formed  by  ihe  imion  of  two  lines  which  enclose  the  scaphoid  fossa  where  the  tensor 
palati  arises.      Rather  less  than  half  way  down  the  internal  plate  presente  a  promi- 

'  Fm-ancs  optlcsat.    *  ProccMOk  [it«rjr|«14eL    '  Lamlaa  medlalii  pr«e.  pterji.    '  Uainntn*  ptcr^foM*'-    ^  Lamina  latemlli 
proč.  »tefT«. 
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nencc  bounding  a  groovc  below,  which  supports  the  Eustachian  tube.  The  posterior 
border  of  the  oulcr  plate  is  irregularly  scalloped.  Near  the  top  a  transverse  ridge 
crosses  its  innor  surface  ;  ii  wcU  marked,  this  forms  the  top  of  the  pter\'goid  iossa. 
h  mav  lx;  burt;ly  discernibh;  (.  \Valdeyer '  j .  Just  above  ihc  scaphoid  fossa  is  tlie 
hind  cnd  of  the  Vidian  canal  opening  into  the  middle  lacerated  forameii  opposite  ihc 
apcx  of  the  petrous.  The  development  of  the  ptcrv^oid  platcs  varics  grcailv.  The 
iipper  part  of  the  outcr  mav  be  prolonged  to  the  spine  ol  the  sphenold,  just  out&idt 
of  the  forameii  ovale,  with  a  j)erforation  at  this  point,  so  that  some  of  the  branches 
ol  the  third  division  of  the  hfth  cranial  nerve  may  pass  on  either  side  of  it.  Tlils 
occurs  by  the  ossilication  of  a  band  of  fibrous  tissue,  connecliag;  the  back  of  the 

plate  with  the  spine,  and  ihus 
Kic.  213.  forming   the  /oramcn  ptengo- 

spinosum  of  Civinini  ( Kip.  2i2\. 

I  \        /  ^  Tliis  is  always  behind  the  fora- 

^^\  I  f    ^^ ^^^jrim  '"*^"    ovale,    or    intrrnal    to  IL 

^Ul^^^^'  X^3Bf^'*^^'M  Just  outside  of   the  foramen  is 

^^^  ^   y mSk  .^T^  Jw  found,  very  rarely,  a  tittle  canal 

oa  the  iinder  side  of  the  greal 
wing,  transmitting  a  branrh  of 
the  mandibular  division  of  the 
fifth  nerve,  the  porus  crotaphit' 
ico-btucinatorius  of  Hyrtl. 

Articulations. — Mucb 
has  bcen  already  said  incident- 
any  nn  this  point  in  the  fore- 
going  description.  The  sphenoid  bone  joins  the  occipital  behind.  The  great  wing;s 
send  the  spine  into  the  entering  angte  ttetucen  the  squanious  and  petrous  portlons 
of  the  temporal.  These  two  bones — the  splienoid  and  the  temporal — form  the 
entire  middie  fossa  of  the  sku)].  The  middU  laccraied /oranim  is  just  behind  the 
carotid  groove  at  the  side  of  the  body  and  in  front  of  the  end  ol  the  petrous.  At 
the  side  of  the  skull  the  great  wings  jciin  the  squamous  befiind,  tlie  parietal  and  the 
frontal  above.  and  the  malar  in  front.  The  ethnioid  covei^s  the  front  of  the  body  of 
ihe  sphenoid,  its  verlicat  plate  joining  the  crcst.  The  vomer  covers  the  rostrum 
below.  The  pahne  bone  fills 
up  the  ptervgoid  notch.  com- 
pleting  the  fossa,  and  by  its 
sphenoidal  proccss  touches 
the  edge  of  the  lx)dy.  The 
frontal  bone  joins  the  lesser 
wings. 

Development. — The 
presphenoid  and  basisphenoid 
each  ossifv  Irom  a  pair  of 
nudei,  thosc  of  the  former 
appcaring  al  the  cnd  of  the 
second  month  uf  fceUil  Hfe  and 
the  latter  a  little  later.  At 
about  the  eighth  week  a  nu- 
deus  is  to  be  scen  in  each  of 
the  grealcr  \vings  near  the  body  and  cxtf-nds  outward,  involving  also  the  externa 
ptervgoid  plate.  Tlie  intemal  pterygoid  plate  Iias  a  niicleus  of  its  ouii,  which 
is  presenl  in  the  funrth  month  and  jtiins  the  outer  a  month  later.  Two  little  gran- 
ules  appear  in  the  lotirth  month  for  the  lingula  and  a  ncighboring  piece  of  the 
bone.  The  orbito-sphetioids  have  each  two  centres,  — one  on  either  side  of  the  oplic 
loramcn.  It  wouId  seem  that  the  inner  mav  in  some  cascs  take  the  place  ol  Those  for 
the  presphenoid.  In  any  ca.se  the  presphenoid  and  the  lesser  wings  nnite  befoic  birth. 
In  thescventh  or  eighth  month  the  presphenoid  and  l)asisphonoid  unite.  but  at  birlh 
thcy  are  stili  separatcd  by  cartilage  on  their  Iower  surface.  At  birth  the  bone  con- 
'  Silzun^ber.  Acad.  VVissen.,  Berlin.  1893. 
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sts  of  the  ba.sispht^noJd,  thc  presiilienoid,  and  ihe  lesser  winp5  in  ono  piecc,  and  a 

tt-ral  one  on  each  side.  ~  namclv.  thc  greatcrwing  and  ihe  ptcrv^oids.     Thc  dorsum 

pil.-e  has  a  scparale  epiphvais  whicli  appcan*  after  hirlh.     In  thi:  first  ycar  ihe  lesser 

kings  spread  across  ihe  top  of  ihe  presphenoid,  joiniiig  ihe  jugum  sphenoidalc.  so 

Ihat  it  does  not  sho\v  in  the  anlcrior  fossa.     The  external  pterygoid  plate  is  an  out- 

rgrowth  o(  the  greai  uing. 

The  rartiua  sphmoidaiia,  hotus  of  Bi-rtin,  or  spheuoidai  iurbinatč  bones,  are  two 
thin  plates  whlrh  appear  beiore  birth  at  the  fronr  of  the  presphenoid.  Thev  rover 
bolh  the  front  and  its  inferior  siirlacc  at  ihe  sidesof  the  rostrum.  At  five  ycars  lhey 
are  stili  free.  but  have  approached  their  permanent  shape  of  hol)ow  cones.  Thc 
hol!owing  out  of  the  body  of  thc  sphcnoid  no\v  begins.  and  at  the  same  tirne  the 
upper  part  of  these  hones  is  absorbcd,  so  that  the  foramina  hecome  notches.  These 
bones  are  ultimalely  joined  to  thc  sphcnoid.  the  ethinoid.  and  the  palate.  Though 
usuallv  rcckoned  as  parls  of  the  spiienoid.  ihere  is  rcason  to  believc  that  lhcy 
are  generallv  fused  earlier  uith  the  ethmoid.  The  basisphenoid  begins  10  coossifv 
with  the  ocdpital  at  afrout  the  fifteenih  year.     The  process  13  firsl  completed  above. 


Crista  galll 
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Thc  ethmoid'  consLsts  of  a  median  plak  forming  a  part  of  the  nasal  septiim.  of 
the  cribi/orm  piale  joining  it  at  the  rop  on  either  side  and  forniing  the  roof  of  tf»e 
nasal  cavity,  and  of  two  ialč>\xl  rn^ses  atiachcd  to  the  latcral  border  of  each  cribriiurm 
plate,  and  louching  the  vertical  plate  very  slightty  just  l>clott'  its  JLuiction  with  ihe 
front  of  the  cribriform  plate.  These  lateral  masaes  are  rougIjly  cubical,  interposed 
betttccn  thc  cavities  of   the  noše 

and  ol  the  orbit.    Thev  consist  of  Fio.  215. 

a  series  of  delicaie  plates  forming 
ibe  walls  of  aii-spnces  or  cells, 
which  are  mosdv  completed  by 
neighboring  bones. 

The  vertical  or  median 
plate "  projects  near  the  front  into 
cranial  cavity  as  thc  crisia 
gaili,  thicker  in  front  than  behind, 
\vith  aiV^  oblique  upper  border  nin- 
ning  sinuotislv  downward  and 
backttard.  Its  greatest  clevation 
is  aljout  one  centimetre.  The 
front  part  is  uccasionallv  holh>w, 
forming  a  jjart  of  the  frontal  sinus. 
It  gives  attachmcnt  to  thc  falx 
cerebri,  a  fold  of  dura  separating 
the  hemisphercs  of  thc  brain.  A 
little  plaie,  ata,^  facing  dc)wr\v;)rd 
and  forvard,  arises  from  the  front  on  either  side.  articiilating  with  thc  frontal.  Jnst 
beforc  thc  crista  galli  is  a  pin-holc,  tlie  foramrn  arnttn,  usuallv  formctl  by  both 
ethmoid  and  frontil,  but  which  niay  be  in  eltlier.  It  is  said  to  transmit  a  vtin  in 
eariv  life.  but  is  closed  later.  Thc  pari  of  the  vertical  j>laie  belou  thc  horizontal  one 
is  live-sided.  Thc  upper  border  nms  along  thc  base  of  thc  skull  ;  one  in  fronl  of 
it  slants  downward  And  forward  imtlcr  the  nasal  spine  of  the  frontal,  somelimes 
reaching  the  nasal  bones  ;  anothcr  desccnds  ncarlv  vertically  along  ihc  crest  of  the 
sphcnoid.  Of  tlie  two  inferior  bordcrs.  the  posterior  runs  downward  and  foruard 
along  the  greater  pari  of  the  vomer.  uhile  the  anterior,  running  doivnuard  and 
backward  to  mect  tt,  is  free  in  the  skeleton,  but  in  life  is  attached  to  thc  triangular 
cartilagc  uhich  forms  a  large  pari  of  the  scptiim.  The  sides,  covered  \vith  mucous 
membrane,  are  smoolh  cxccpt  at  the  upper  part,  where  thcre  are  vertical  grooves 
for  the  olfactory  ncrves.     Tlus  plate  usually  slants  to  one  side. 

The  horizontal  or  cribriform  plate'  forms  thc  floor  of  a  narrow  groove  on 
_either  side  of  thc  crista  galli  and.  farihcr  liack.  in  the  middlc  of  ihe  anlcrior  fossa  of 
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the  skull.  Thtf  grealest  breadth  of  the  groovc  is  about  five  millimetres.  It  nar- 
row5  in  !ront  to  a  point,  and  ihus  allows  the  laieral  niasses  to  touch  the  mcdiaa 
plate.  It  supports  the  ol[actory  lobe  lA  thr  brain,  :incl  is  perinrated  by  holes  for  the 
passage  of  the  olIactory  ner\'es.  These  are  arranged  ruthcr  vagiiely  in  three  rous. 
Thcre  are  many  in  Iront  and  fcw  behind,  Manv  of  tlit-  iargcr  oncs,  which  are  near 
the  septum  or  at  the  uiiler  side,  are  small  pt-rfoiatL-d  pits.  At  the  front  a  /tf«jpi- 
tudinai pssiirc,  close  to  ihe  crista  galli,  transmits  llie  nasal  branch  of  the  fifth  nerve. 
The  lateral  massea '  are  two  collections  of  bony  platcs  impcrfectlv  f>ounding 
cavities.  Thcy  are  roug^hly  six-sided,  the  i^reatest  dianietcr  being  antero-posterior. 
The  outer  surface  prescnts  a  vagiielv  qiiadrilateral  plate,  the  os  pianum^  forming 
a  large  part  of  the  inrier  waU  of  tlie  orbit.  In  its  uppcr  border  are  two  notches, 
which  become  the  anierior  and  poskrior  eihmoidai  foramina  whcn  the  frontal  bone 
is  in  plače.  The  fornicr  trarismits  the  n;isal  branch  of  the  fifth  nerve  froni  the  orbit 
to  the  cranial  ciivity.  The  os  planum  is  boiinded 
behinil  ljy  tbe  btKly  of  the  sphenoid  ;  beIow  by  tiic 
palate  bijnc*  and  superior  maxilla,  tlie  fornKT  of  w]iich 
usuallv.  and  the  latter  always,  complctc  some  clh- 
moidal  cells  which  appear  along  the  lower  border. 
There  is  a  large  mass  of  open  cells  in  front  of  the  /    i   i 

os  planum.     Those  neareat  to  il  are  complcted  by  /    /   ' 

the  lachrynial  and  the  more  anterior  oncs  by  ihc 
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nasal  process  of  the  superior  maxina.  Posteriorlv.  ihe  latcral  mass  rests  against  the 
body  ol  the  sphenoid,  the  posterior  cells  being  separated  from  those  of  tbe  sphenoid 
by  ihe  cornua  sphenoidalia.  The  open  cells  on  the  upper  surface  of  the  lateral  mass 
are  closed  by  the  impertect  cells  on  the  undcr  slde  of  the  horizonta!  plate  of  the 
frontal  besiile  the  spheitoidal  notcfi.  The  few  rells  that  open  anteriorly  are  contin- 
uous  with  the  lateral  oncs,  and  are  closed  by  the  nasal  process  of  the  upper  jaw. 
The  numerous  spaces  uithin  the  ethmoid  are,  for  the  most  part,  completed  by  the 
neighboring  boncs,  after  which  thcy  are  named.  There  are  some  beneaih  the  os 
planum,  however.  enlirelv "ithin  the  ethmoid.  The  tlhmoidal ctMs*  are  divided  iiito 
anierior  and  posterior,  of  which  ihe  former  open  into  the  noše  bclow  the  middle 
turbinate  bone  and  the  latter  above  iL  The  size  and  shapc  of  the  ethniodial  ccUs 
are  vcrv  irregular  ;   somelimes  the  middle  turbinate  is  hollowed  into  one,  some- 

'  L«ttjfta(faw  (IliBAKalU.     '  L«Hlaa  imfrracM.     '  CcIIhIm  ethauUalM. 
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timcs  thev  sucll  otit  into  ihe  cavjtics  of  olhcT  boncs,  notahly  into  the  Jronlai  sinus. 
iThe  internal  surface  of  the  Uteral  mass,  forming  the  oiiter  waH  of  the  nnsal 

Ciivii)-.   caiinot   be  scen  on   ihc   entire   bone.       It   is  best  stutUed  on  the  biscclcd 

skull ;  but  to  study  the  whole  bon«.  lurther  cutlin^  is  necessary,  since  this  snr- 

face  is  made  of  a  seiSes  of  con- 

volutcd  plaies,   somf  oi   uhich 

conccal  oilicrs.      Al  Icasi  lwo  of 

these — the  suprrior  and  ihc  mid- 

dU  tHrhhuit/'  bonfs  '—are  e\ident. 

Thev  ure  curled  uith  their  cnn- 

vexities     towards     the     median 

plane,    so   as   to  overhanj;  two 

antero-posterior    passajjes,     the 

suprrior  and  the  middU  mcatus 

oi  the  nasal  fossa.      According 

to  Zuckerkantil,  there  are  ihrcc 

^thmoidai    turbinatu    bones    tn 

more  than  cij^blv  pcr  cent.,  and 

sometimes    four.       Whcn    onIy 

lud  are  scen,  it  is  owin>;  eithcr 

lo    the    absencc   of   the    second 

or  to  its  stii^hc  development.  so 

that  it  is  hidden  by  the  upper. 

It  is  ccrlain   that  onIy  t\vo  are 

evident  in  most  cases,  and  we 

shall  foilow  the  usual  mcthod  of 

so   describing   ihe   tx)nc.'     The 

inferior  ethmoidcj  fmiddle)  tur- 

binate  Ls  much  the  lart^er,  ver>'  prominent,  and  joins  ihe  ascending  process  of  the 

supeHor  niaxilla  at  ihe  crhta  tthmoidaUs  or   mperior  turhhiale  €rest.      Its  general 

course  is  backward  and  dowiiwarii,  tu  end  in  a  point  ut  the  posterior  burder  nf  the 

bone.  The  free  edge  is  sn  much 
curlcd  ti  nder  as  to  be  hidden. 
The  iuperior  turbiuatc  is  much 
smalUr.  occiipving  ihc  postcro- 
siipcrior  angle.  It  appears  to 
separalc  from  the  turbinate  bcIow 
it  al  alx>iit  the  middie  of  this  sur- 
face. Tlie  superior  meaius^  w  hich 
it  overhangs,  is  thercfore  small. 
As  abovc  iinplied,  an  addiiional 
cthmoidal  turbinatu  may  appear 
from  bciicath  it,  and  stili  another 
small  otic  miiy  vcry  exceptionally 
be  found  abovc  it  at  the  f.\treme 
uppcr  posterior  angle.  At  the 
l>onit  at  uhich  the  niiddte  turbi- 
nate bone  joins  the  nasal  process 
i)f  the  ma.\illa  ihcrc  is  often  a 
sliglit  elevatinii,  the  aggcr  naši, 
which  is  supposed  to  be  the  an- 

lerior   end    of   anolhcr    turbinate  which  passea  under   the   preceding.      VVhen    the 

middie  turbine  is  removed,  a  curved  projectiny;  plate,  the  unchiate  proccss^*^  is  seen 

on  the  latcral  mass,  curving  downward  and   L>ackward.      h  is  .some  iwo  or  tliree 

millinictrcs  brond  and,  extending  bcnealh  ihe  resi  of  the  bone.  joins  ihe  inferior 

turbinate.     The  imcinate  process.  togethcr  \viih  the  agger.  is  held  to  represeiit  the 

*TIiere  are  prac!ically  iluce  turbinate  bones,  the  npi»er  lwo  of  vvhich  are  paris  uf  ihe 
cthmoid  and  Ihe  lowcst  a  separnic  bone.  These  nre  called  superior,  niiddk-,  atitl  inferior  ; 
hence  we  speak  of  Ihe  inferior  cthmoidal  turbinate  as  Ihe  middie  one. 


Fig.  21 8. 


Superior  i  arface 


A  Ur  procew 
ol  ctbtuj^ili 


fosicrior  rlhfnoiilK: 
cclb 


PoMe  rior  etbmolda  I 
celb 


Middk  turt>iniile 


Sup.  mesins 


McdlRii  plaic 


The  elhmotil  bone  (rom  betiiiu),  shuwiii)[  median  plale  and  lateiml 
nuuBcs. 


'  l.iiKk«  nafallii  ooitcrkir  ti  mvdto. 


'  I'r«c«Mu*  oDcInatus. 

>3 


194 


HUMAN    ANATOMV. 


naso-turbinat  bone  of  many  mamrnals.  Behind  this  is  a  glohubr  su-e)ling.  the  buHa,^ 
formeH  by  ;i  plate  sprinpinj^  from  the  os  plaiiuni,  ci)\'t:rmy  cells,  whicli  alao  is  held 
to  rtprcsent  a  turbinaic.  Hetween  tht?  uncinatc  proces«  and  llic  ImlU  is  a  devu 
groovc,  the  m/mtdibuinm,^  cur\ing  dimn\vard  and  l)ackwai'd,  tlio  opening  inlo  whicii 
from  the  nasal  fo&sa  is  knuwn  as  ihc  Aiatus  semilunaris.     Tlitr  upT>er  end  of  the 

infundilinlum  opens  into 
Fio.  219. 
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the  Irontal  sinus  ia  about 
half  the  cascs,  "trndtng 
blindlv  in  the  others  :  it 
is  boundtd  externally  to 
a  varviiJK  exlem  bv  ihc 
lachrvmai.  A  numhcr 
of  anterior  ethmoidal 
cclls  generallv  open  iiit" 
this  portion.  The  lovver 
cnd  of  the  infundibu- 
luiii  lias  an  open  ing  on 
its  ovitcr  side  inio  the 
antrum, 

Articulations.— 
Thfse  have  alreadv  beeri 
described  incidentally  - 
Brieflv  recapiiulated, 
however,  the  articula — 
lions  of  the  eihnioid  ar^=r- 


with  the  (rontal,  th^=^ 
sphenoid,  the  palatals,  the  vomer.  the  inferior  turbinates,  the  lachryiiials,  and  tht;-  1 
naša  Is.  1 

Devclopment. — The  cthmoid   is  ven*  small   at   first   and   backward    in    it^»- ' 
dcvelopment.      About  ihe  middle  of  fteta!  life  ossification  appears  in  the  os  planini^ 
and  the  middle  Inrbinate  bone.     A  centre  ( two.  accordinjj  to  Poirier )  for  the  vcrticaB^ 
plale  occurs  in  the  first  vear.  from  which  ossification  exiends  into  the  crista  galli.        I 
The  cribriforni  ossifies  chiefly  (perlia]>s  whollyJ  from  ihe  lateral  masses.     The  date=^ 
of-  the  union  ot  the  three  pieces  is  rather  uncertain  :    it  lakes  plače,  probablv,  agT-J 

about   the  sixth  year.      The  cells  appcar  first  as  depressions  during  fcetal    life. J 

According  to  the  more  generallv  accepted  view,  their  growlh  is  bv  ahsorption  ot^ 
bone      It  is  hard  to  lielieve  that  this  is  not,  at  least.  a  factor  ;  Poirier,  however,. 
holds  that  they  are  duc  to  the  course  of  ossification. 

THE   FRONTAL    BONE. 

This  bone,*  which  forms  the  front  of  the  \auli  nf  the  skiill,  most  of  the  floor  o^" 
its  anterior  fossa,  and  bounds  the  greater  part  of  the  orbits  and  the  ellimoidal  cell&- 
above,  is  developed  into  lwo  syminetrical  halves  which  unite  in  llie  second  year.     Itir 
is  convenient  to  djvidc  tlie  bone  thus  fornicd  inlo  a  vrtiical  and  a  borižonta/  porKian, 
although  this  diiision  rests  on  no  scientJfic  basis. 

The  vcrtical  portion,'  convc.x  antcriorlv,  presents  on  either  side,  below  \\.^ 
middle.  the  frontal  fminntct^^  \vlHch  represenls  the  chief  centre  of  ossificatiun  of 
either  half.  \*ery  prominent  in  infancv,  it  diininislies  during  growth,  and  is  liardly 
t<t  he  inarie  out  in  most  adiilt  skiills.  The  lowcr  border  t>f  the  vertical  portion  grows 
d<iwn\vard  in  front  bctuecn  the  orbits,  At  the  sides  of  this  projection  are  the 
itiierna/  anfTufar  processes  of  the  orbits.  In  the  nuddie-line  a  faint  zigzag  line  marks 
the  remnant  of  the  interfroulal  suiure.  Above  this  is  a  smooth,  rather  prominent 
siirfacc,  called  ihtt  j^/abir/Za.  extem:d  to  ivhich  are  the  sitpcrciliar)'  ridgfs,^  or  emi- 
ntttčfs,  wluch  extend  ont\i'ard,  somevhat  above  the  inner  ends  of  the  orbits.  The 
*levelt>pment  ni  these  varies  greailv.  On  either  sidc  of  tlie  nasal  projection  is  the 
orbilal  arch,  e.\tending  oulnard  from  the  internal  angular  process.  At  about  llie 
"H.  A.  l.DtIvrup:  Annals  of  Surger>-,  vol.  x.tviii.,  189S. 

'Uflll*    ttkmaldalli       '  larm^IlHiliiiU    (tkn«Malt.      *(M    frMtol«.      ^  S«mibb    rr«ataU>.      *Tnbcr    froatnlr.      ^Arci 
Mipefctliam. 
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met  thtrd  of  thc  arch  is  thc  .tupraorbitai  ttotch  '  fnr  ihe  nen'e  and  the  arlery  of  the 
same-  name,  The  oiitcr  edi^c  of  the  iidich  is  more  prominent  than  thc  inner.  Very 
oht-n  ihis  h.  rcplaccni  by  a  /oranifn,  which  niav  bt  foiir  or  five  niillinictrts  abovc  ihe 
cfiye  ol  thf  bony,  The  arch  ends  exlern;illy  111  the  e.vtt-rna/  ani*ular procrss,^  uhich 
joins  the  nuil:u'  anil  is  \erj'  j)roininent.  Krom  il  springs  the  Um^oral  crtst.^  which. 
airv-ing  upwaril  and  barkvvard,  separates  the  anierior  surface  of  the  bone  from 
the  lateral  one,  which  is  a  pari  ol  the  temporal  fossa.  This  crest  generally,  bcforc 
leaving  the  bone.  divides  inio  two  lit%€s^  of  which  one  is  much  more  disiinct  ihan  the 
other.  The  venical  part  of  ihe  bone  has  a  slighl  point  above  in  thc  niiddle  and  a 
^'<^y  ja^ed  poslerior  bordcr  intcrlocking  willi  the  parietal.  Tiic  latter  is  5liylitly 
overlapjjed  above  and  overlaps  beluw.  The  bevelled,  though  jagged,  articular  sur- 
iace  broatlens  behnv  to  nieet  a  iriangular  rough  space  cm  llie  inferior  surface.  At  the 
lowcr  laieral  edge  the  bone  Is  covcrcd  by  the  lop  of  the  great  wing  of  thc  sphenoid. 

Fig.  aao. 
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The  horizontal  portion  *  sho\vs  in  the  middie  of  iis  loweraspcct  a  roujjh  surface 
cxtendifijj  onto  thc  front,  called  tlie  fiasa/  process,  which  artictilalcs  anleriorlv  with 
ihe  nasai  bones  and  laterally  \vith  th<'  ascentJing  proccsscs  of  the  upper  jaw.  In  ihe 
middlc  projecLs  a  thin  plate.  thc  nasal  spine,  behind  and  hciwcen  thc  na.s;»l  bones. 
On  eithcr  side  of  tliis  thcrc  is  nften  found  a  small  smooth  surface  forming  a  sinall 
pan  of  thc  roof  of  thc  nasal  cavity.  Behind  this  lics  the  median  cthmoidal  noit/i,''  on 
eithcr  sidc  of  which  is  an  irregular  space  reaching  to  the  inner  cdge  of  the  orbit, 
made  of  imperfecl  cells,  comjileting  the  ethmoidal  <mes.  In  front  of  these  a  cavitv 
extends  directiv  up,  hollowing  out  the  bone  into  ihe  fronta/  sinus,  which  may  extcnd 
outward  and  backuard  over  ihe  orbits.  A  partition  separates  the  siniises  of  the  two 
sidcs,  which  are  rarelv  svmmctrical,  Thc  sinus  opens  inlo  tlte  middie  mcalus  cither 
directly.  undcr  tlic  front  of  the  middlc  lurbinatc,  or  through  the  infumhbuJum. 
W"!ien  the  ethmoid  is  in  plače,  the  cribriforni  plate  and  the  crista  galli  fiU  up  the 
Ethmoidal  notch  ;  the  ethmoidal  cells  are  tlicn  closcd.  and  ihe  ethmoidal  foramJna 

'laciMrn  rapraorbltalU.     -PrsccMB*  zjcamaHku^     '  Uaia  IcmparnlU.     *Plin  arbltalla.     ''  IncUvrn  clboioldalU. 
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.iml  cnnal.s  .irc  formed.  Extcmal  to  this  lics  ihe  orbiial  p/alc,  thc  front  of  \i'hich  i.s 
overhung  by  tlie  supraorbital  arch.  It  is  s!igluly  concave  from  side  to  side.  Jitst 
under  cover  of  thc  e.vtcmal  niiKle  is  an  ill-marktd  deprcsshn  '  lor  tht  l;ichr\'mal  gl.-in(i. 
Near  ihc  intemal  angtilar  process  there  mav  be  a  small  Jossa '  fur  tlie  c.lrtilagin^u-^ 
pulley  for  thc  supcrior  obliquc  musclc.  More  frcquently  ihere  is  a  minute  tubercle. 
Thc  inncr  l>ordcr  of  thc  orbita!  suriacc  runs  nearly  straighi  backward.  lis  sharp 
edge  arliculaics  froiii  l>efore  backvvard  wiili  thc  aaccndiiig  procesa  of  thc  maxilla. 
thc  lachrymal,  and  ihe  ctlnnoid.  Thc  oiiter  udgc  runs  obliqucly  in\vard.  Extemal 
to  it,  bchind  thc  anj^^iilar  proccss  which  joias  ihe  malar,  is  a  rouyh  trianjjular  surfacc 
articulaiing  with  thc  i^rcat  u-ing;  of  ihe  sphenoid.  Tlie  postcrior  border  of  ihe  orbita! 
platc  is  short  an<l  serrated  lo  join  thc  small  wings  of  the  sphenoid. 

The  internal  surface  of  the  frontal  prescnts  the  frontal  cresi  below  in  ihe 


Fig.  331. 
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median  line.  It  is  a  slijjht  ridgc.  to  which  the  falx  is  attachcd.  A  narri:)\v  j(rotK>e 
rims  alonjf  it.  startinp;^  al  thc  /oramtu  ctrcum,  a  hole  eitlicr  in  ihis  brjne  or  bctvevn 
it  and  ihe  ethmoid.  This  j^rotivc  is  for  ihc  suj>cnor  ion^tudinal  sinus.  After  a 
short  distance  the  crest  disappears,  bul  the  jjroo\'e  broadens  and  c.\tends  to  thc  top 
o(  the  lxmc.  There  are  a  few  y>r(inves  for  hranches  of  thc  midd!e  nienin^eal  arterv 
al  thc  side  and  some  srna!)  Pacchionian  dcpressions.'  Hi*low.  on  cithcr  side  of  the 
notch.  are  the  orbitat  plaUs,  \vliic!i  slant  slrongly  down\vard  and  inward,  so  as  tr.» 
leave  the  ethmoid  in  a  deep  jfiiUer.  Their  upper  surfaces  are  vfry  irrejfiilar  \\ith 
so  called  digilai  imfiressions  for  the  opposcd  ccrebral  convolutions.  It  is  now  evident 
how  the  frontal,  the  ethmoid,  and  the  lesser  vings  of  the  sphenoid  form  the  anterior 
ft>ssa  f\\  Ihe  skull. 

'  See  Parietal  Bon«  (page  19^)- 
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Articulations.  -  The  frontal  articulates  with  the  nasal,  superior  ina\illar)', 
Iachry'inal.  malar,  cihiiiokl,  sphc-Doiil,  and  pHiieta)  iKincii. 

Development  and  Changes. —  The  only  importam  ceiiires  are  the  two  bym- 

Inielricul  ona*  .iijpcaring  tii  the  mt^nibrane  at  the  fronta!  cniiiienccs  louards  ihe  end 

lof  the  second  montli  ol  fcttal  lUe.     There  is  a  separate  poiiil  for  the  »usal  spine 

[and  one  near  each  angul.ir  process  of  the  orbit..    TlM-se  snialler  oncs  are  fused  in  the 

iscvetith  month  o(  (tetal  liic.     Thcre  is  a  centre  for  the  posterior  anglc  JGogenbaur), 

which  .liso  tiiiilcs  beiore  l>irth.     The  median  i  metopk )  siUure  usuaily  closes  lowards 

the  end  of  tlie  second  year,  and  a  vear  or  two  later  is  hardlv  to  be  recognizcd,  exccpt 

by  ihe  rudiment  at  the  Uivver  end.      Occasionallv  the  suture  persiats  :  in  that  čase  it 

remains  in  exireme  old  age  aftcr  tlic  others  havc  vanished.     Not  \er)'  rarelv  in 

the  fortus  or  infant  a  dilalaiion  of  the  rtssure,  meiopic  /onlanei/r.  Is  found  near  the 

opper  pari  ol  its  Iower  third.     There  are  a  few  cases  of  traccs  of  this  in  the  adull.' 

The  frontal  siniises  appear  about  the  seventh   ycar  and  increase  up  to  adult  life. 

Kater  thev  are  said  to  grow  again.  since  in  the  Inlter  part  of  lile  the  inner  table  of 

tlie  skull  follou's  ihe  shrinking  brain.     As  iheir  size  ia  dependenl   chieHy  on  the 

beha\  ior  of  the  inner  table.  we  can  infer  little  about  it  from  the  shapc  of  the  fore- 

head,  unless  the  superciliary  emincnce:i  are  vcrv  proinlnent. 

THE   PARIETAL   BONE. 
The  two  panetal  bones '  complete  the  v-ault  of  the  skull.     Each  is  a  thin  qiiadri- 
lateral  bone  wich  au  inner  and  an  outcr  table  separated  by  diploe.     Near  the  middle 
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on  lile  eonvcx  external  surface  is  the/t//7Wrt/ (-/n/^Mi-r/  whcrc  ossification  bcgins. 

It  is  vcr>-  proniinent  in  childhood,  but,  as  a  rule,  is  not  very  evident  in  ihe  adult. 

Crossing  tliis  surface  below  the  middle  are  two  curved  iines*  continuous  with  ihose 

*Schwalbe  :  Zeitschrift  fUr  Morph.  und  Anihrop..  Bd.  iii.,  1901. 
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into  which  ihe  temporal  cresl  of  iht*  fronUl  tlivides.  The  superior  cross«  ihe  bon« 
ending  at  its  posterior  bnrtlcr.  The  inj^rior  turns  down  to\vards  thc  poštene 
part  so  ;i3  to  reach  iht  Iowtrr  borilcr  lo  bcconie  coniimious  with  the  siij)mniasioid 
crest  oi  thc  tcmpor.il.  In  the  iniddlc  of  tlicir  coursc  ihe  Hnes  are  about  luo  centi- 
inctrcs  apart.  Thc  spacc  bctwecii  tlicin  is  a  lilllc  snioothcr  than  thc  surface  alx>vc 
and  beIow.  It  13  iincommon  to  be  able  to  trace  both  lines  ihrocghoui.  The  inferior 
is  ustiallv  the  bctter  marked.  Sotuetiines  a  pait  of  each  is  supprcssed.  The  identitv 
of  a  singlo  line  is  shuw-n  by  its  terminaiion.  Near  the  upper  poslerior  angle  is  a 
niimUe  pin-hnie.  the  f*arielal  foramrn,^  vbich  transmits  a  \  rin.  ThU  ftiramcii  is  verv 
otiun  vviiniiiij^.  and,  \vhen  \isible,  inav  be  closed.  In  ver)*  rarc  cases.  it  is  a  br^c 
holf.  which  niay  even  admit  a  tinger.  It  is  occasionallv  dttuble.  Tlie  intcrnal 
surface  is  smooth  und  g^listeninjij,  as  is  thc  casc  ihrou^hunt  the  Jnside  of  the  craninm. 
It  is  marked  l)y  tree-like;^/-iw:rj  fnr  thc  branches  of  tlie  middle  mcniogeai  artcry»^ 

TiG.  325. 
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One  of  these  starts  dose  to  the  anterior  lower  angle,  beinp  at  first  very  deep  and 
sonietinics  a  canal  for  a  short  distance.  Its  situation  is  csceeding-Iv  constant.  One 
or  two  othcr  branches  appear  in  ihc  posterior  half  of  thc  lowcr  Imrflcr.  The  superior 
lon^iludinal  sinus  rests  in  a  yrr.>ove  *  rompleled  bv  both  bones  alnng  the  uppcr  bnrder. 
Tliis  jjnM)ve  is  rarelv  svminetriral.  bcinjj  ijenerallv  lar^cst  un  thc  ri(^ht.  At  the 
poslerior  inferior  anglc  tlierc  is  a  small  surface  completing  thc  groove*  of  thc  lateral 
sinus  at  the  point  at  uhich  it  turns  from  thc  occipilal  into  the  temporal  Ixine.  Paccki- 
onian  depressions  are  small  pits  of  var>'inp  size  and  nimiber,  foiind  in  the  upi>er  part 
of  the  inncr  surface,  and  most  commoniv  near  the  groove  fnr  thc  lun^itudinal  sinus. 
which  contain  the  Pacchionian  bodies  «»f  the  arachnoid.  The  largeat  mi^ht  receive 
the  tip  of  the  littlc  finger. 

The  anterior,  superior,  and  poslerior  borders  are  aU  jaR^ed.  Thc  anterior 
border  meets  thc  frontaK  ovcrlappjng  it  l)elow.  overIap])cd  alK»ve.  The  superior 
bf>r{{t'r  meets  that  of  its  fellovv.     Thc  scrraitons  are  most  dcveloped  in  thc  middle. 
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ihe  end  t>(  the  suture  btliiiid  llie  parielal  loraniina  btinj;  Jiearlv  straight.  The  f>os- 
itrior  border  inlcrlocks  witii  thc  s<jiiamous  ]>ortion  of  the  occipital  by  a  very  irrej^^ular 
line  oi  suture.  'l"hc  iu/triar  bordfr,  concave  in  the  niiilcllc.  is  ljevellc<i  on  its  rititer 
surface,  e.xa?pt  behind.  It  is  coverod  antcHorlv  hy  iho  top  uf  the  grcai  wing  of  the 
sphcnoid,  and  along  the  concavity  by  the  5qiianious  part  of  the  teniporal.  The  pos- 
terior  }>ortion  presenis  a  point  at  ihe  back  o(  the  concavily  which  fits  into  an  angle 
bctweeii  the  S(|uanious  anti  niastoitl  parts  ot  the  lemporaj.  Behind  ihis  it  is  thick 
aiid  jacged  for  t!ic  lop  of  tlie  miistuid  portion.  Thc  antfrior  supcrior  cortur  is  about 
a  righl  angle.  The  mjerior  one  is  Kome« hat  drawn  out.  Tlie  sufitrior  postrrior 
corner  is  roundcd.     The  infertor  is  cut  ofli. 

Parietal  impressions  is  the  term  applied  to  depressions  wbich  are  obstrved 
verv  cxceptionalIy  on  the  outer  surface  ol  the  parietal  l>onus  aboscthe  parietal  eini- 
ncnces  and  neur  llic  upper  border.  Thev  are  usually  large, — i.e.,  some  seven  ceiui- 
melres  long  by  fivc  or  six  centimetres  broad.  Some  seriions  have  shown  that  thcy 
involve  only  thc  outer  surface  of  the  bone.  A  thinning  above  the  sagitial  suture 
has  also  bcen  obscr\ed,  and  even  one  over  the  lambdoidal  suture.  Thesc  lattcr  are 
generallv  considcred  atropliic  chanpes  occurring  in  oltl  age.  The  same  cxplaiialion 
is  offercd  for  the  [jarietal  impressions  propcr,  antl  verv  possibly  with  juolice  ;  stili,  the 
čase  is  repo  rt  cd  by  Shi[jhirfi '  of  an  old  uonian  uho  remembered  having  thfm  aH 
htr  lifc,  and  who  declared  lh.it  hvr  father  had  them  likewise.  This  would  point  to 
thcir  being  occasion;illy  l>ciih  congeniial  and  hereditary.  Thc  late  Profcssor  Sir 
George  Huniphry '  obsened  them  in  the  orang-outang. 

Articulations. — I£ach  parietal  articulaies  ftith  its  mate,  the  occipital.  temporal, 
sphenoiti,  and  frcMiial  honcs. 

Dcvelopment.-  A  singlc  centre  appears  in  ilic  membrane  at  the  end  of  the 
second  fcetal  momh.  .According  to  Toldt  {Lotos.  1882»,  this  is  double,  consisting 
of  an  upper  and  a  lo\ver  part,  which  soon  fuse.  Tlio  centre  Ijecomea  verv  promincnt, 
and  bone-rays  extend  from  it,  making  the  bone  very  rough  till  afier  hirih.  The 
fontancUes  at  the  four  corners  of  the  bone  are  discussed  in  describing  the  skuU  as 
a  whole  <  page  231 ).  The  radiating  lines  of  bone  leave  an  interval  near  ihc  lxtck  of 
the  upper  border  of  the  bone,  called  t!ie  sagittal  fontaneik,  which  closcs  during  the 
lalter  part  of  fcetal  life.  According  to  Rrora,  this  can  l>e  seen  at  birth  once  in  four 
times.  The  parietal  foramen  is  left  as  this  ftssnre  closes.  Its  occasional  great  sizc 
ts  accounted  for  by  irregularities  in  the  process.  Very  rarely  a  suture  divides  thc 
parietal  into  an  upper  and  a  lon'er  portion. 
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THE   FACE. 

The  face  consists  of  the  orbits.  the  noše,  and  the  jams,  Portions  of  the  sphe- 
noid  and  the  ethmoid  form  a  considcrable  part  of  it,  as  haa  been  described.  The 
facial  boncs  are  two  s}tf>crior  maxUl(e,  two  malar,  two  naša/,  tu-o  lachrymal.  Itto 
paJa/f,  two  infcrior  turbinatcs.  the  fomer,  thc  in/vtior  niasiiia,  and  the  hvoid. 
Thc  futurc  nasai  st-pinm,  extcnding  in  thc  median  jilane  from  the  base  of  the  skiill 
to  thc  upper  )aw.  is  vcry  carlv  dcvclopcd  in  carlihigc.  Ossificalinii  progrcssea  from 
superlicial  centres  on  either  sirle.  These  iorm  the  \'ertical  plale  of  the  ethnioitl  and 
the  vomcr  ;  but  a  considerable  part,  the  triangular  carlilagc,  remains  carliiaginous. 

THE  SUPERIOR   MAXILLA. 

The  supcrior  maxil]a^  is  a  very  irregular  bone,  whicii  wilh  its  fellow  forms  the 

fr(»nt  of  the  upper  part  of  the  face.  thc  floor  of  tlie  orbit,  niuch  of  the  nuier  wal]  and 

floor  of  the  na*il  cavity.  tnuch  of  the  hard  palate.  and  suppurts  ali  thc  upjjer  toeth. 

It  has  a  bod\\  an<l  maiar^  naša/,  ahrohir,  and  pa/ata/  processcs.      The  general  shape 

nf  thebody*  is  that  of  a  four-sitiefl  pvramid  ;  the  base  lookitig  iowards  the  nassil 

cavity.  one  surface  forming  thi.-  Hoor  of  the  orbit  and  the  uUier  tuo  the  front  and 

back  of  tile  bone.   These  three  surfaccs  lucet  at  the  ape.x,  which  is  the  maJar  process.^ 

'  Tourna!  of  Anatoinv  and  PhysioluKy,  vol.  sjtvii.,  1893. 
•ibid.  vol.  vlii.,  r874. 

'MailtlB.      'Cvrpoi  enailllar.     '  ProcBua*  qrfniiiiiilait, 
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This irt a rough  trian^lar siirfacc  articiilating' uith  the  malar,  often  perforatccl,  aro 
senilinfi;  downwarcl  a  smuolli  vidne  SiCparalin^  tJie  aniurinr  and  posterior  suriacisi 
the  furiner  is  in  the  front  of  the  face,  the  latter  in  the  zygoniatic  fossa.      The  lou« 
boiHcr  of  htilh  is  ihe  aiv^lar  prociss,^   which  is  siniplv  a  curved  rniv  of   l<xii] 
sockcts  macle  uf  verv  lij^ht  plales  ol  fx»ne,  which  are  al>sorbed  aiter  ihe  l<jss  of  th 
lectb.     "rhi:  />a/alai profess^  joins  the  inner  sjde  of  the  lxjdy  like  a  shelf  and  suppor 
ihe  anterior  part  of  the  alveolar  process.     The  naša/  proct-ss  ^  rises  from  the  antcrior 
inner  pari  to  intet  the  frontal  bone.      In  ccrtjun  parts  nf  the  desciiplion  it  is  coo-" 
venient  to  disregnrd  these  siibdivisions.     The  anterior  surface  of  the  bone  forma 
the  lower  and  oiiter  boundarv  of  the  nasal  openiiig,  vvhtch  is  finished  abovc  by  the 
nasal  l>ane.     On  the  entire  skull  this  aperiurc  rcsembles  an  ace  of  hearis  invertetl. 
The  lower  bountkirA*  of  the  openin>;  ia  slightlv  raised  and  smooth.      On  the  side  it  is 
sharp.      The  |M>inted  anterior  nasal  spine  ]jrujecls  furward  whert  the  two  bones  meet 
belo\v  the  opening.'     There  is  a  slight  de[jression — the  jttrisor  or  mvrtiform  fossa — 
over  tlie  lateral  incisor  tooth.     I-Z.xternal  to  this  is  a  ridj^v  caiised  by  the  socket  of  the 
canine  tooth.     Fartlier  outward  is  a  well-iiiarked  hollott',  the  catiine  /ossa.     Abov< 
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ihis,  about  five  millimetres  belou*  the  edge  of  the  orbit,  Is  the  infrn-orhital  foramen, 
transmittinj^  the  nerve  and  artcrv  of  the  same  name.  Thi3  surface  is  boundcd  above 
and  extern.illy  by  the  ninlar  proress. 

The  2ygomatic  surface  is  in  the  niain  convex,  except  for  a  smooth  concaviiy 
bchind  the  malar  process.  The  Iowtr  posterior  [iiirlioii.  the  (itbfrosilv ,^  is  roiigh, 
and  presents  at  its  iippcr  part  two  or  three  minule  posU-rior  daitaf  foramina^  \\y 
whTch  those  nerves  enter  canals  in  the  bone.  The  smooth  supcrior  or  orbital 
surface.  slanting*  a  littlc  do\vnward  and  outward,  is  triargiilar.  'I'he  posterior 
border  is  free,  forming  the  louer  limit  nf  tlie  5pheno-maxillary  fissiire,  and  running 
obiiquely  forvvard  to  the  malar  process.  The  anterior  Ixirder  passes  ontward  and 
backward  to  the  same.  The  inner  Imrder  is  in  the  main  antoro-posterior.  The 
hind  end  slants  outward.  articulatinpf  \vith  the  Httle  trianmilar  orhital  surface  of  the 
palatnl.  Anterior  to  this,  the  borfier  joins  the  os  planiim  of  the  eihmojd  ;  and  anterior 
to  the  latter,  at  the  base  of  the  nasal  process,  lies  a  semicircular  indentation.  the  hchry- 
maf  notch,^  the  posterior  bcirder  i»f  which  tonclicb  the  lachrvmal  bone.  The  dec])  infra- 
orhitai groove''  runs  more  than  halt  across  the  orbital  surface  from  behind,  and  then 
*For  a  more  delMiled  account.  see  the  section  on  the  Nasal  Cavitj*. 

'  l'fM«m*    alrrftUrt*.      '  PnicewH»    pnlalligik      TroctMo*    frmUilla.      "Tnbcf    mulllarc.      'VoramlaN    alrMlaria. 
■lB<-UHni   InrrlniNlis.     "Snl^*  iNfra^rktUlk. 
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lecomes  a  canal,  opening  at  tlie  correspondin^  ioramen  in  front.  OccasionaUy  a 
ulur«  markii  the  foun»e  oi  the  caiial.  The  internal  wall  ol  tlie  body  presenls 
a  the  deparate  btme  a  very  lar^e  opening^  into  the  antrum,  or  niaxillary  sinus, 
hich  is  much  reduced  when  the  othcr  bones  are  in  plače.  In  front  of  this  opening 
le  wall  is  smooth  and  concave.  forminj^  a  part  of  the  lachrvnial  groo\'c.  Nc-ar  ihc 
■vel  of  the  lop  of  the  body  ihere  is  ihe  rough  horizontal  infcrior  turbinate  cresl  for 
ticulation  wiih  ihal  bone.  The  wh11  at  the  back  of  this  surfacc  has  a  vertical 
roove,  which,  uhen  ihe  palale  bone  is  in  plače,  forms  part  of  \h^  postei-ior pa/afhie 
Mi<i/.  opening  near  the  back  of  the  hard  palate  and  transmitting  the  descending 
ilatine  arler)'  and  the  anterior  palalinc  nerv-e. 

The  malar  and  the  alvcolar  processcs  have  bcen  incidental1y  dcscribed.  The 
%sal  or  ascmding  procesi  riscs  at  the  inner  slde  of  the  orbit.  It  is  thin  belou-,  with 
1  outer  surface  tou-ards  the  face  and  an  inner  touards  the  noše.  The  top  is  thick 
id  rough,  jtiining  the  frontal.  The  iachrvmal  f^raovc^  fnr  the  tear-sac  and  the  nasal 
UCt  begins  on  its  ouler  surface  and  passes  dowii  behlnd  it.  making  a  deep  note  h  al 
le  front  of  the  orbital  plate.  The  Unver  pari  of  the  process  e.xten<ts  iiown  as  far  as 
ne  infcrior  turbinate  crost,  forming,  \vith  the  lachrvmal,  the  inner  side  of  the  groove. 
Tic  point  of  junciion  of  the  front  border  of  the  groove  \vith  the  orbital  plate  is 
isually  markcd  by  the  hthrymai  tubcrcie.  The  inner  side  shows  alx»ve  at  the  pos- 
crior  bordcr  some  cellular  sfmccs  conipleting  the  antcrior  ethmoidal  cells.  bounded 
)elow  by  a  ridge,  the  crista  cihmorda/is,  nhich  articulates  with  the  front  of  the  middle 
urbinate  bone.  Belti\v  it  the  bone  is  concave.  forming  part  of  the  veslibule  of  the 
lose  ;  abovc  it  is  plane  and  marked  iviih  vascular  grouves. 

The  palatal  process  projects  inward  from  the  anierior  two-thirds  of  the  body 
ind  joins  the  alvcolar  process  in  front.  It  is  verv  smootli  alx)ve,  the  nnicous  meni- 
irane  bcing  HghUy  altachcd  to  it.  It  is  slighlly  concave  from  side  to  side,  and  has 
i  roised  edge  in  front.  It  isalso  niised  alongihc  median  Hne  to  form  the  iutsa/ ircsf^ 
»■iih  its  fellott-.  The  front  of  this  ridge,  called  the  incisor  cresf,  sudden]y  rises  to  a 
ligher  levcl  and  juts  out  below  the  no.se  as  the  anierior  nasal  spine.  The  vomer 
rests  on  the  ridge.  except  at  the  front,  where  its  plače  is  laken  by  the  iriangular 
rartili^e.  The  under  surface  of  the  palatal  process,  horizontal  behind,  slanis  dnwn- 
»■ard  in  front  to  the  incisor  teeth.  It  is  rough  for  the  firm  support  of  ihc  mucous 
membrane.  The  mefjian  surface  of  the  palate  is  rough  to  join  wiih  its  feUow.  A 
ittle  behind  the  incisors  it  shows  a  groove  in  the  lower  part.  which  becomes  a  canal 
in  the  upper.  and  opens  into  the  tloor  of  the  nasal  fos.sa  nf  either  side.  Thus  thcre 
ire  lwo  canals  alx>ve  and  one  beIow.  like  a  Y  placed  transver&cly.  Thcsc  are  the 
utnals  o/  Stenson,  which  transmit  an  artery  connecting  the  vessels  of  the  noše  and 
nouth.  Their  common  orifice  is  called  the  anierior  pahiine  canaL^  Inlo  tliis  open 
wo  minute  cunals,  the  left  anterior  to  the  righl,  luade  by  the  jiiiiction  of  the  bones. 
rhesc  are  the  canals  of  Scarpa,  and  transmit  the  naso-palatine  ner\'es.  Thcy  are 
)y  no  mt*ans  aluavs  to  bc  found.  The  canals  of  Stenson  represent  the  anierior 
>a]aliue  canal  of  lovvcr  aninials,  vvhich  in  them  is  genera!ly  tlouble  throiighout.  In 
nan  the  whole  opening  is  usuallv  closed  hy  mucous  membrane.  The  back  of  the 
>a]atc  process  joina  the  horizontal  plate  of  the  palate  bone,  \vhich  completes  llie 
lalate  tK-hintl. 

The  antrum  or  maxiUary  sinus'  is  a  large  cavity  within  the  body,  the  shape 
)f  whicb  it  foUott-s  in  ihe  main.  altli('Ugh  with  manv  variations  of  size.  The  large 
ipening  on  its  inner  \vall  is  much  dimitiished  when  the  palate,  the  ethmoid,  and  the 
nferior  turbinate  are  in  plače.  It  bes  near  the  anterior  end  of  the  tateraj  wall  of  ihe 
niddle  nasal  meatus,  covered  by  the  middle  turbinate.  A  small  part  of  the  roof  of 
he  antrum  is<iften  formed  hy  the  palate  bone.  and  sometimes  the  cavity  e.Mends  into 
he  malar.  The  inner  and  most  of  the  jiosterior  and  outer  \valls  are  genpnilly  very 
hin,  as  is  also  the  roof.  except  around  the  infra-orbital  canal.  which  projects  into  the 
iniriim.  The  de\'e!opment  outttard  touards  the  malar  I>one  varies  much,  as  does 
hc  down\vard  and  fonvard  grouib  touards  ihc  alvcolar  process.  The  lower  border 
»f  the  antrum  is  iisually  a  trifie  bclo\v  the  le\el  of  the  floor  of  the  narcs.  According 
o  C.  Rcschreiter.*  this  is  a  male  characteristic.  Be  that  as  it  niav,  it  ccrtainly  is  in 
'Ziir  Morphftlogie  dtrs  Sinus  MiivilL-iris,  Stullsart,  1S7S. 

'  ShIcki  lacrlBdlli.     ''Crbta  aaMlU.     ^Famrnen  iacUlvan-     *!tlMa«  vaKlIUrU. 
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accord  with  ihc  larger  sizc  of  the  sinuses  in  man.  The  intcrnal  siirfacc  is  Iarg;cly 
smooth.  tluny  ridjjcs  springing  frnm  various  parls  tend  to  subdivide  ihe  cjviiy. 
Thcy  somelimes  furm  Uttlc  pockcts  above  the  teelh.  According  to  Gruber,'  it 
may  in  rare  cases  be  completcly  subdlvided  into  a  am^iller  posterior  chamljer  and  a 
lar^tT  front  one,  both  oi  which  open  into  the  n:isal  cavity.  The  lowcst  part  of  ihe 
antnnii  is  indeiUfcl  by  llit'  rof)ls  of  the  niolnrs  and  of  the  secrnid  liicuspid,  ai  least 
ver\'  lrcquently.  The  firsl  and  second  molan;  alw'ays  indcnt  it.  I)ul  the  bicuspid  and 
the  wisdiHn-t<)oth  mav  not.      ( For  further  dctails,  sce  Tceth,  pagc  1556.) 

Articulations. — -Ali  the  bonesof  the  face,  except  the  lowerjaw  and  the  hyoid, 
touch  ihe  snpt-rior  maxil!a.  It  h:is  been  dcscribed  as  the  key  to  the  architeoture 
of  the  tace.  The  palatc  bone  both  completes  the  palaie  and  Ucs  betw'een  this  bone 
and  the  pterygoids,  closing  the  posterior  part  of  the  openinjj  into  the  antrum.  The 
malar.  joining  the  process  of  that  name,  makes  the  promincnceof  the  cheek  and 
helps  to  bound  the  orbit.  The  na&als  complele  the  antcrior  nasal  aperUire.  The 
Iachr>-ma!s  and  ethmoid  touch  the  iniier  side  of  the  orbital  plate.  and  tile  ethtnnid 
the  inner  surface  of  the  nasal  process.     The  fronta!  resta  on  the  nasal  process,  the 
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inferior  turbinate  rcats  on  the  inner  surface  of  the  maxil1a,  and  the  vomer  on  the  crcst 
made  by  the  union  of  the  palate  processcs. 

Development  and  Changes. — Thcre  are  certainly  tour  chicf  centrcs.  ali  of 
uliich  ajjpear  at  about  the  end  of  the  sixth  weck  of  fcetal  life.  Three  of  thcm  fuse 
ver\'  rapidiv.  Thcre  is  one  on  rithcr  side  of  the  infra-orbital  groove,  a  »ta/ar  and 
an  orbito-facial,  an<!  bolow  and  internally  a  pa/alint.  The  fuurlh.  the  inh'rmnxiilary. 
stavs  distiiict  longer.  It  comprlses  the  front  of  the  palate  as  far  hack  as  thcanterior 
palatine  canal.  and  represents  a  verv  constanl  separate  osslfication  in  vertebrates, 
the  prema.rilla,  in  frant  of  the  maxil!a,  cxccpt  in  ccrtain  maninials  in  which  it  is 
bct\veen  them.  It  bears  the  inclsor  teetli.  and  at  the  ihird  f(_Ltal  montlt  fuses  vvhh 
the  masilla.  As  the  intermaxillary  gro\vs,  the  suture  in  the  roof  of  tlie  inoulh  per- 
sisis  for  a  tirne.  It  is  verv  plain  at  birth  and  often  for  a  vear  or  two  laler.  Some- 
dmes  it  is  seen  in  the  adult.  At  first  the  posterior  .luture  is  verv  close  to  the 
incisors.  but  as  it  grows  the  intermaxillar\'  fnrms  a  lar^e  pari  of  the  p.ilate.  If 
detached,  it  is  seen  notched  behind,  so  as  tn  form  the  inner  walt  of  the  upper  part  of 

'  Virchow's  Archiv,  IW.  Ixiti. 
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IStenson's  canal.    The  sutvire  is  rarely  seen  above  and  never  in  front,  beinj;  concealcd 

rbv  the  platc  forming  iht  front  uf  the  U>nc.     Albrcchl '  asserts  that  fach  intorinaxil- 

lary  is  doiible.     In  suppurt  of  this  is  the  fact  that  in  cleft  palate  the  Hssure  does 

.  not  always  comc  belwcen  llic  incisor  teeth  and  ihe  canine.  but  an  incisor  niay  be 

ISound  on  its  outer  side.      In  repty  tu  this  it  has  been  |tointed  nut  that  thrcc  incisors 

3n  cach  side  occasionally  occur,  and  that.  as  anonialifs  are  likelv  to  he  fotuul  in 

Igroups,  this  is  merclv  an  irreKular  arraiij^fmcnt.       Morcovcr,  in  cases  in  ivhich  the 

Icleft  has  biit  one  incisor  on  each  side  of  it,  it  is  well  arj^iied  that  the  original  position 

|of  the  looth-sacs  has  no  certain   relation  (o  the  b(jnes  {Th.   Kijlliker').     In  sup- 

j)on  of  Albrccht  is  the  occasional  prescncc  of  a  line  siibdividinp  the  lovver  surface 

of    ihe  prtrmaxilla  ;   but.  on  tlie  oiher  hand,   it  Is  not  certain  that  this  is  really  a 

suture,  and  ihere  seenis  no  evidence  that  the  ]>remaxilln  has  two  centres  of  ossifi- 

cation.     Whilc  therc  is  much  that  is  plausiblc  in  Albrecht's  vieViS,  lhey  cannot  be 

l^onsidered  as  estabhshed. 

Sir  William  Turner*  ihus  coneludes  an  excellent  discussion  of  the  question  : 

f*' Whal  is  vet  \vanted,  howevcr.  10  give  complelencss  to  the  evidence  of  the  dtvlsion 

tof  the  inlernuixil!iiry  bone  into  .in  inner  and  an  outer  [lart  is  the  discovery  that  the 

■'intermaxillary  bone  normaUy  rises  from  t\vo  distinct  centres  of  ossification,  one  ior 

the  inner,  the  other  for  the  outer  part.     Oi  tliis  wc  have  at  present  no  evidence. 


Fig.  3261 
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But.  in  connection  wllh  this  malter.  wc  ought  not  to  forgct  that  it  is  quite  recently 
tlKit  the  cmbrvologica!  evidence  of  the  origin  of  ihc  intermaxillary  part  uf  th*-  human 
uppcr  jaw  from  a  centre  distinct  from  that  of  the  superior  n)axi1lR  has  been  compictod. 
And  yct  for  nearlv  a  century.  t>n  such  niinor  evidence  as  was  advanced  by  Goethe, 
— viz..  the  sutiire  on  the  hard  palate  extcnding  ihraujjh  to  the  nasal  surface, — 
anatomists  have  beUeved  and  taiight  that  the  human  iipper  jaw  represented  both  the 
superior  and  intcrmaxiUary  bonea  in  any  other  mammal.  \Vhere  a  question  in 
human  embryolo|?y  hini^ea  upon  an  examination  of  parts  in  a  vcrv  early  stajje  of 
dcvelopment,  wc  oftcn  have  to  W3.it  for  nianv  years  before  an  appropriate  spccimen 
faUs  into  the  hands  of  a  competcnt  ohser^er." 

The  uppcr  and  Iower  sides  of  the  bone  are  at  first  very  near  together.  The 
tooth-aacs  are  directly  helow  the  orbit.  In  the  latter  part  of  fretal  life  the  anlrum 
appears  as  a  shjjht  pouch  grouing  in  from  the  nasal  siiJe.  As  the  bone  gnnvs,  the 
antrum  remains  for  some  time  on  the  inner  side  of  the  infra-orbltal  canal.  The  outer 
part  of  the  bone,  especiallv  towards  the  malar.  is  lilied  with  diploe,  ivhich  subse- 
quently  is  absorbed  as  the  sinus  extends  outward.  By  the  end  of  the  second  year 
the  cavity  has  extended  above  the  first  permanent  molar  ;  by  tlie  twelflh  or  thineenth 
year,  when  the  second  molar  has  appeared.  the  antrnm  appmaches,  thongh  it  has 
not  vet  reached.  its  detinite  shape.  During  the  lirst  dentition  it  is  separated  by  the 
uncut  teelh  from  the  front  of  the  bone, 


'  Sur  les  quatr«s  os  intermaxillaircs,  Soc.  d'AntropoI.  de  Bruxellc5.  i8Sp.  Die  m« 
logisrhe  Bedeiitun^  der  Kiefer-,  I.ippen-,  iind  (»esichisspallen.  LnnKetibeck's  Arclnv.  Bd. 

'  IVljer  d.is  Os  intemiaxillare  cit-s  Menschen.  \o\vi  .Acla  der  Leopold.  Carol.  Aka 
Naturfnrschen,  Bd.  xliii..  1S.S2. 

'  Juunial  of  Anatomy  and  Physiology,  vol.  xut..  1895. 
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.\ilcr  ihc  los-s  of  ihe  teeth  from  olcj  agi;  or  olherwisc  llie  alveolar  pnn:csjb 
absorbed,     Senile  atrophj'  is  particiilarly  marked  in  thi.s  boiic. 

THE   PALATE   BONE. 
This'  consists  iif  .1  h&risonlai  Anf\  a  veriimi plair  anri  tlirce  processcs,  the  />r- 
rnmidal,  the  orbitai,  and  the  sphcuoidal.    The  horizontal  plate  *  is  nuadrilateral.     It 

completes  with  its  tellow  the  hard 
palate,  tilling  the  space  left  vacant  be- 
tween  the  back  parls  of  the  superior 
maxilla;.  Its  superior  siirface  is 
sniooth  like  the  rcat  of  the  floor  of 
the  nares,  and  the  lower  rough,  but 
less  so  than  that  of  the  superior  iiiax- 
illa.  The  anterior  boriier  tits  ihe  l>ack 
of  the  palatal  proccss  of  ihe  maxilla  ; 
the  inner  border  is  roiigh  to  meet  its 
fellou*.  and  raiaed  into  a  nasai  crfst 
mcetiiij;  the  back  oi  the  lower  edge 
of  the  vomer.  This  is  prolongcd 
bcliind  to  form  with  the  other  the 
postcrior  nasai  spine.  The  posterior 
border  is  sinooth  and  concave  from 
side  to  sidc.  The  outer  border  joins 
the  vertical  plate/  This  is  verv 
thin,  uith  an  outer  and  an  inner  sur- 
(ftcc.  It  is  surmounted  by  two  proccsses,  betivcen  uhich  is  a  dee]>  ivotch  uhich 
lornis  ihree-auarters  or  more  of  the  spheno-pa/aiine  /oramen^  when  the  b«me  is  in 
position,  so  tnal  !x>th  processes  tnurh  the  iHidv  of  the  sphenoid.  The  imter  siirface 
presents  near  ttie  topasmooth  \ertical  surface  forming  part  of  ihc pifrvgo-nia.xiIIary 

Fig.  229. 
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PoMeHor  nam]  apinc 
Nnsal  cteM 
InitcT  aspect  of  righl  palalv  bone  in  plAce.    Put  of  inferior  luthinatc  renoveil, 

fisstttr,  This  narrovvs  beIo\v  into  a  groovc  uViioh  makes  the  posUnor  ftahime 
canai  when  applicd  to  the  corresponding  groo\'e  in  the  maxilla.  In  Iront  of  this 
the  surface  Ls  al  first  rough  wherc  it  rests  against  lltal  bone,  and  more  anterioriv 
smooth  tthfre  it  closcs  the  Iou'er  part  of  the  opcning  nf  the  .iiitnini  hv  an  irregular 


THE  PALATE  BONE. 


«>5 


Fig.  230. 


rolonjr-ition.  The  inner  surface,  loakinp  tnw;irris  the  nasal  cavitv.  is  frcc  :md 
loulli.  It  is  crossetl  btlow  the  raidtUe  by  a  ridjje,  the  in/erior  turbinate  rrtsf'  (nr 
thc  posterior  attnchment  of  the  tnfcrii)r  ttirbittatc  htmc.  Nc-ar!y  on  a  Ifvel  \vilh  ihe 
base  of  the  nntch  is  anniher  ridti<*  f^intiy  niarked  behinci  It  :  this  is  the  supirior 
turbinaU  £rest'  (or  the  middlc  turbinale  bone  u(  the  elhmoid.  A  small  part  of  ihe 
top  o\  thc  vcrtical  plate  looks  into  the  superior  meatus.  TIic  pyramidal  process, 
or  tuberosity,  is  the  only  sulid  part  of  the  bone.  It  projects  backuard  and  sonie- 
whal  outward  Irom  the  luwer  part  nf  ihe  vertical  plale.  A  smootli,  hol!owed, 
triangular  surface  fits  into  thc  space  left  betuccn  thc  pteryj;oid  plales,  complcting 
ihe  floor  of  the  pterygoid  foAsa  ;  on  one  side  of  this  is  a  grfio\e  for  the  front  of  the 
intemal  ptervgoid  plate  and  on  the  other  a  rough  surface  for  that  of  the  o\i:or. 
Thus,  through  tlic  palate  bone,  the  pterygoids  support  tlic  back  of  the  uppcr  jaw. 
Th«  outer  side  of  thc  process  rests  a^ainst  the  tuberosily  of  thc  nia.xilla  in  front  of 
ihe  tip  of  thc  extemal  ptcr\'^oid  plate.  Thc  orbital  process,  is  tho  anterior  of  the 
rwo  procesAos  above  the  vertical  plate,  the  lar>jer  and  higher,  so  culled  because  it 
forms  a  small  part  of  the  lioor  01  the  orbit  ncar  its  apcx  on  thc  inner  side.  This 
Uttle  surface,  on  the  oiiter  side  of  the  process,  »s  trianj|[ular,  one  edge  articulating 
with  the  upper  jaw  and  one  with  thc  os  planum,  thc  hind  edge  being  frcc.  Anoihcr 
stnooih  surface  looks  outivard  and  backward  [ouards  the  s[)heno-maxillary  fossa. 

»It  is  separalcd  from  ilie  preceding  surface 
by  an  anglc.  Thrce  oihcr  surfaces  rest 
pgainst  other  boncs.  An  antero-inferior 
Dne  joios  the  niaxilla,  sotnetimes  hel})ing 
to  close  the  antmm  ;  an  anterior  one 
touchcs  the  ethmold,  bounding  part  of  a 
iX'll  ;  and  a  sniail  one,  jiist  at  the  top  of 
thc  notch,  touchcs  ihe  sphenoidal  s[)ongy 
bone.  The  posterior  or  sph en oidal 
process  bas  a  narrow  upper  surface, 
wl»ch,  joining  the  sphenoidal  spongy 
bone  near  the  lase  of  the  intemal  ]itcry- 
goid  plate,  completes  the  pterygopah{ine 
canal.  This  surface  reaches  the  etige  of 
the  vomer.  Thc  inlcrnal  surface,  slant- 
ing  a  little  downward,  Is  free,  looking  into 
the  nasal  fossa.  The  outer  surface  is  di- 
vided  by  a  vertical  rid^c  into  an  anterior 
jjart,  frec  and  smooih,  looking  into  the  spheno-maxiI!ary  fossa,  and  a  scale-likc  pos- 
terior portion  wbirli  rests  against  the  extcrnal  pterygoid  plate. 

The  Spheno-MaxiUary  Fossa. — \Vhen  the  palate  bone  is  applied  to  the 
sphcnoid  and  thc  nia.\illa,  thc  spheno-fmlaiine  /oramen  forms  a  window  belwecn  the 
nasal  chamber  and  a  little  hollo«-'.  the  spkeim-nia.viUarv  fossa,  just  below  and  behind 
the  apex  of  the  orbit.  Thc  posterior  \vall  of  this  space,  fornicd  by  thc  smooth  sur- 
face of  the  sphcnoid  above  the  pterygoid  plates,  is  pierced  by  thcforamm  rrdundum 
and  the  Vidian  canal.    Below,  it  narro\vs  funncl-like  into  i\M:  posUrior  paJatinf  ranal, 

Articulations. — Thc  palate  bone  articulates  witb  its  feilow,  the  superior  inax- 
illary.  sphcnoid,  cthnioid.  votner.  and  inferior  turbinate  bones. 

Development. — Ossification  begins  from  a  single  centre  appearing  in  mem- 
brane near  the  end  of  the  sccond  fcetal  month  at  about  the  junction  of  the  vertical 
and  horizontal  plates.  It  is  very  delicaie  ihroughout  foctal  life.  but  the  posterior 
free  edge  of  the  palate  is  very  early  much  denscr.  Original!y  thc  horizonta!  plate  is 
larger  than  the  vertical  one  ;  at  birth  they  are  about  equal. 


Spbeuo-tna  X  illno' 

fOKKB  > 


Stihcnuliln . 
procru 


SiibencK^Mla' 
line  noich 


^Orbital  surikcc 
fOrbltat  proccM 

—  MnallUry 
surtace 


-A  nI  nt  O) 


Tub« ro«it> ' 


fu44  tmlR- 
tirtr  ititml 

For  »ujj. 
niBXitTiir>' 


RikM  intate  bone,  outer  aH>e<'(- 


Rari 


THE  VOMER. 

The  vomer'  is  a  thin,  irregularlv  quadrilateral  plate,  forming  llic  back  and  tower 

t  of  the  nasal  septum.     The  superior  horder  cxpands  laterailv  into  tuo  wings,  or 

aia,  which  articulate  with  the  under  surface  of  the  bodyof  the  sphenoid.  and  enclosc 

a  medium  groovc  for  the  rostrum.      taterally.  the  wings  fit  under  the  vaginal  pro- 


Cr)*ta  tKfhbialk.     'Ciist«  cthni«14alU.      'Vomer. 
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cesscs  of  the  sphenoid.      The  posUrior  bordfr  is  frcc.      Thick  above,  just  under  the 
,  alse,   it  scx>n  iiarro\vs  and  runs  downward  and  Iorward.      The  in/erior  border  ftis_ 

Fig.  231. 
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between  the  nasal  cresis  uf  the  palatals  and  ma\tlhe,  and  anteriorly  chanjjes  ils  direc- 
tion  so  as  to  rise  over  the  higher  incisor  crests  as  far  as  the  anlcrior  palatine  can 
The  anUrior  border  is  the  longest.  Its 
upper  part  articulates  wilh  the  back  ot 
the  vertical  plate  of  the  ethmoit],  the 
Iower  part  with  the  iriangiilar  cariilane  of 
the  naša)  septtim.  Tl>e  latter  is  receivcd 
inlo  a  groove  \vhich  mav  e.xtend  bchind 
the  vertical  plate.  The  sidcs  uf  the  voiner 
are  covered  with  mucoiis  membrane. 
They  present  a  few  irregiilaritles.  the 
most  imponant  of  vvhich  is  a  groitve  on 
eithcr  side,  nearer  the  front  ihan  the 
back,  for  the  naso-palatine  ner\'e  ;  and, 
just  anterior  to  this.  a  thickening  which  is  normally  insignJtirant. 
biit  occasionailv  is  devuloped  to  one  stdc  or  the  other.  forming  a 
spur  which  mav  ncarly  close  the  passage. 

Articulations. — The  vonier  arliailates  with  the  sphenoid, 
ethinoid,  palate,  and  superior  maxi]lary  bones  and  the  median 
triangular  cartilage. 

Development.— It  is  to  bc  rcmcmbercd  that,  although  the 
vomer  becomcs  through  ossiBcation  one  of  the  separate  boncs  of 
ihe  facc,  at  an  earlv  period  it  is  but  a  portion  of  tlie  septal  car- 
tilage  wilhoul  any  hint  of  demarcation.  A  single  centre  appcars 
before  the  close  of  the  second  ftptal  month  in  the  membrane  at  the  under  border 
of  the  cartilage,  uhich  then  forms  the  scptum.  This  grows  vipward  on  cither  side 
of  the  cartilage  until  the  bone  is  complete.  The  young  bone  shows  very  clearlv 
its  formation  in  t\ro  plaies  ;  but  in  the  adult  this  appears  only  in  the  groove  between 
ihe  ttings  and  in  the  lower  part  of  the  front  border.  which  slill  receives  the  triang 
cartilage. 
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The  lachr)'inal  tKUie'  is  ;4ii  cxceedingly  thin  osscniis  plate,  fillin^  the  vacaiicv  in 
thc  inner  wall  of  tlie  orbit  between  the  orbita!  plate  of  the  ethmoid  and  the  asccnding 
process  of  the  superior  rnaxilla.  Ii  is  quadrilaleral,  thc  lonjj  diaincter  bein^  vertical. 
and  preseniB  an  o uh'f- s uf/tictr  diTcclcd  tovvards  the  orbit  atid  an  infti-r  suf/acf  iowards 
the  nasal  fossa.  Thc  lattcr  rcsis,  in  part.  againsl  the  mrbinate  jjrocess  uf  ihe  eth- 
moid, which  more  or  Icss  overlaps  it.    It  cluseti  the  infundibulum  and  several  antcrior 

Fig.  134. 
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^ihmoidal  cells.  Thc  lower  and  antcrior  j>ortton  of  lliis  surface  forms  a  fKirt  oF  thc 
Vfall  of  the  iniddle  nasai  mealus.  The  outer  surface  is  aubdivided  by  a  vertical  ridjje,* 
*narkiiijj  ofl  a  smaller  antcrior  part,  \\luch  forms  the  lachtymal grooic  :^  and,  joinJng 
the  corresponding  groove  of  the  superior  maxil]ary.  completc  the  ioikrjmal  ca7iai. 
The  posterior  part  of  thc  orbiial  surface  is  plane.  Thc  kamular 
j^/vrc«'  is  a  small  tongue  of  bone  curviiijj  forward  from  the  lower 
part  of  ihe  dividing:  rid^c  to  form  the  posterior  border  of  the 
cnnal  al  the  floor  of  the  orbit.  Tlie  dcsčendin^;  process  is  a 
downward  prolongation  of  the  grcx>ved  portion.  forming  part  of 
thc  wall  of  the  canal,  and  mceting-  the  lachrvmal  process  of  the 
infcrior  turbinatc.  Thc  bone  also  articulates  uith  the  frontal  by 
its  upper  surface,  and  vith  the  front  of  the  os  planum  by  its  pos- 
terior border. 

Articulations. — The  lachrvmal  articulates  with  the  eth- 
moid, fronral,  superior  maxi!Iary,  and  inferior  turbinate  bones. 

Developmcnt.  Ossification  is  from  a  single  centre  aaid 
10  appear  in  the  eighth  foetal  wcek,  although  the  variations  imply 
exlra  ones.  Macalister*  enumerates  six  separate  ossicles  uhlcb 
may  occur  ab<:»ut  the  Ix>ne.  It  varies  greally  in  size  ;  it  niay  be  wanling,  thoiigh 
rare!y,  and  sumetlmes  is  very  large.  A  considerable  developmcnt  of  ihe  hamular 
portion,  whichmay  be  separate,  represents  the  condition  of  prosiniians  and  platyrhine 
apcs.*     It  may  be  subdivided  or  perforated.' 

'Trtic.  Rnyal  Societv.  1SS4. 

•Gvnenljaur :  Mt^rph.  Jahrhiich,  Ild.  vii. 

'  Le  Double  :  Essai  sur  la  MorphoK^nie  ct  les  Variations  du  Lacryinal,  1900  ;  and  Zabel : 
Varietaten  uiid  VoIIstaiidiKes  Fehlen  des  Tnintnbfina  beini  Mt^schen,  Anat.  Hefte.  Bd.  xv., 
Hefi  I,  191»». 

UrriKMk.     'CrM*  larrimnM-.     '.Snlirui  UcrtmnlU.     *  H ■mslna  liicrliulik 
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THK  INFKRIOR  TURBINATE  BONE. 
This  is  ;in  L-longiited  curvi-d  bonu'  placed  in  ihe  lulcriil  \vall  of  ihc  nasal  ca\ity 
below  the  superior  and  tniddle  lurbinates,  \vhich  are  parts  of  the  ethmoid,    The  innei 

convex  surfact  is  pilted  aiid  grt>ovcd  by  the 
cavernous  tlssue  benealh  the  mucous  membrane. 
This  condition  is  conlinued  round  the  Iree  lover 
border  a  little  n-ay  up  the  outer  side.     The  rest 
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of  the  outer  surtace,  overhancing  the  inftrior  nasal  mcatus,  is  ncarly  smooth.     The 

ends  oi  the  bone  are  pointedL     Thc-y  are  connccted  bflow  by  the  regular  ciirve  of 

the  Inferior  horder.  The  iipper  border  is 
ihin  and  irrc^ular.  It  anJcuiates  in  front 
wiih  the  inferior  turhinate  crest  of  tJie  inax- 
illa.  Ik-hind  this  rises  the  iackrvtnal procrss^ 
—  the  hijrhcst — to  meet  the  lachr>'mal  lK)ne. 
Poslerior  to  this  the  maxU/aty  proccss*  bcnds 
nulwarcl  and  dowtiward.  It  iloes  not,  how- 
e\'er,  usually  hook  over  the  upper  edge  of 
the  plale  bountiinj;  the  entrance  of  the  an- 
trum,  but  meeLs  it  edge  lo  edge,  consider- 
al)ly    reduciiijj    the    ojieninj^.       SliU    farther 

back  is  the  ctkmoidal proc€i$*  meeting  the  uncinatc  proccss  ;  and,  finallv,  the  border 

rests  on  the  inferior  turhinate  ridge  of  :he  palate  bone. 

Articulations, — The  inferior  turhinate  ariiculates  uilh  the  superior  maxillar}', 

ctliinoid.  palate,  and  Iachryinal  bones. 

Development. — Ossification   proceetls  from    a   sinjjle  center  which  appears. 

about  the  middie  of  fcetal  Itfe. 
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THE  NASAI.  AND  MALAR  BONE. 
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Cr«t— 


THE  NASAL  BO.VE. 
The  nvo  nas;il  boncs'  bouiid  ihe  anterior  nasal  o(ienin]^  above.  Each  one  is  a 
four-sided  plaie  wich  an  outcr  and  an  inner  surface.  The  uppcr  cnd  is  thick  and 
ja^gcd.  articulating  with  tlie  froiital  abcjve  and  also  behmd-  The  anterior  border, 
wluch  articulates  witK  ils  icUow.  is  thick  above  and  thin  belnw.  VVhcn  thc  two 
boncs  are  in  plače,  the  united  upper  portions  ol  these  borders  form  posteriorly  ihe 
/MsaJa^esi.  which  articulates 

wilh  the  nasal  spine  ^^\  the  Flfl.  «38. 

fronial.  and  sonulimes  wlth 

tHtvcTlical  plateof  the  elh- 

iTJoid  lw!ow  it.      The  pos- 

terjor  border  joins  the  as- 

cr^Jiding     proccss     of      the 

maxil1a.      Thc   thin   lower 

t>orcIer,  slanting  downward 

tztd     oiituard.    has   one   or 

«v-o   i  nd  en  lat  ioni).    Theouter 

tMt-f^cc    is    broadcr    below 

»^  r~%  above.     It  is  dcprcsscd 

t  Ine  upper  third,  and  has 

■x~«  a  /oramen  for  a  vein. 

h  ^^   exlreme  upper  part  of 

inner  surface  is  rough 

'^    3 -«111  thc  frontal.      BeIow 

'=«■      it  is  stnooth  where  it 

■■  ^«~»ns  thc  front  of  the  nasal 

»nber  :  the  lower  part  of  thc  inner  surface  sometimes  secms  hollowcd  oul.    A 
^\ai\  groove  for  the  nasal  nerve  ends  in.ar  the  notch  in  thc  Ic>wcr  border. 

Articulations.     The  nasal  bone  articulates  wiih  the  frontal,  ethmoid,  supcrior 
^^^^  -^tilla.  and  the  oppositc  nasal. 

)  Development. — Ossiftcation  spreads  from  a  centre  appearing  al>out  ihe  eighth 

J^^ik  of  fa-lal   life.      At  first  the  bone  is  broad  and  short.      Occasionally  a  littlc 
^^rmian  bone  is  found  in  the  median  line  bctucen  the  nasals  and  ihe  frontal.     The 


Rlglit  itual  bone,  ouicr  and  luiiei  upecm. 


77^  v:>  bones  sometimes  co6ssify,  after  the  fashion  of  apes. 
^^■^se  suturc  may  be  found. 

THE  MAI.AR    BONE. 


Either  a  vcrtical  or  a  trans- 


This  bone*  forms  the  prominence  of  the  cheek,  the  outcr  btirder  of  the  orbit. 
*^Tiost  of  the  wall  separaling  the  orbit  from  the  temporal  fossa,  and  completes  the 
*ygomalic  arch.  Eor  simplicity  of  dcscription  il  is  bcst  to  considcr  it  a  diamond- 
5ha|>ed  bone,  with  an  outcr  and  an  inner  surface.  four  anglcs,  four  borders.  and  one 
important  proccss,  tlie  orbital,  which  is  neither  an  angle  nor  a  border.  The  ouifr 
mr/afe  presenls  a  slight  prominence.  tlie  tudrrositj,*  a  litUe  below  llie  mlddlc.  The 
surface  U  nearly  smooth,  excepi  that  near  the  lu\ver  border  there  is  oflen  a  certain 
roughness  cxlonding  onto  the  zygomatic  prncess  for  the  (trigin  f)f  the  masseter  mnscle. 
The  groater  part  of  the  ifitur  surface  is  smt^olh,  looking  touards  the  temporal  and 
zygoinaiic  fossie ;  but  a  rough  spacc  uiider  the  fiont  angle  joins  the  nialar  process  or 
the  maxillx  It  sometimes  helps  to  close  tlie  antnim,  in  which  čase  a  part  of  it  is 
smooth,  being  lined  wil!i  niucous  membrane.  The  superior  angle,  ox /rortlai process  * 
joins  by  a  rough  surface  the  external  nngiilar  process  of  thc  frontal.  The  posterior 
angle,  or  zyg omotic  process ^^  more  promincnt  bt-lo\v  than  above,  joins  the  zygomatic 
process  of  thc  temporal,  passing  bc'lc)\v  it.  Thc  anterior  and  the  in((^rior  anglcs 
have  no  spccial  nainc-s.  The  pustero-superior,  or  temporal  border,  is  at  first  vertical. 
bccoming  horizonta!  iowards  the  hind  end.  Near  the  beginning  there  is  a  posterior 
prf»jtciion,  ihe  marg tnal  process^  which  varies  considerably.  The  poslcro-inferior. 
or  massčUric  border,  slighdy  irregular,  is  free,  forming  the  lower  edge  of  ihe  front  *A 
ihe  zygoma.     The  antero-inferior,  or  tttaxillary  border,  is  slightly  conca^'e.     It  articu- 


3S0 


HUMAN    ANATOMV. 


lates  with  the  froni  of  thc  malar  proccss  of  thc  maxilla,  boundin^  exlcrnaHy  thc 
rough  surface  oi  ihe  inncr  sidc  of  ihc  mnlar.  The  amero-superior.  or  orbital  boritr^ 
is  smooth  and  corcavf.  forming  thc  cxternal  and  most  ol  the  inferior  boundaryol 
thc  orbit.  The  orbita!  plate,  or  process,  which  forms  the  front  of  the  ouler  wail  of 
ihc  orbit,  projects  inward  from  this  border,  joining  the  bone  at  nearly  a  right  angle. 

Fig.  239. 
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with  the  fronta)  is  a  lurlher  dcvelopment. 

noid  and  separate  the  orbit  from  the  temporal  fossa. 

Articulations. — The  malar  bone  articulates  with  the  frontal,  supcrior  ma.xillary, 
temporal.  and  sphenoid  bones. 

Development  and  Variations — There  are  three  cenlrcs  of  ossification — an 


*  Faramcn  t^gonuiUcvfBcInlc.    -  r*niaicn  s]r|>i>BUcaUnyaral«. 


Right  mslai  tMiiir,  outrr  1^)0:1. 

Tt  is  narrow  in  front  and  broad  behind,  whcre  its  anterinr  surface  loolcs  towards  the 
orbit  and  its  posterior  towards  the  temporal  fossa.  lis  projcctinji  cdgc  is  jagjjed 
throu^hout,  and  in  front  mceis  thc  supcrior  maxilla.  Behind  that  it  joins  the  onter 
border  of  the  great  ning  of  the  splienoid.  and  atx)ve  articulates  with  the  frontal.  Be- 
tween  the  part  mecting  the  maxilla  and  that  meeting  the  y:reat  wing  there  is  usually  a 

short,  amoolh  surface  bound- 
FiG.  zjo.  ing  the  end  of   the   spheno* 

,  Frontai  proces«  maxillary   fissure,   which    lies 

between  thc-se  bones  in  the 
lower  outer  angle  of  the  orbit. 
Two  Joramina  on  thc  orbital 
surface  lead  to  minute  canals. 
The  lower,  the  malar, ^  opens 
on  the  outer  surface  of  the 
bone ;  ihe  upper,  the  tfm- 
pora/*  o^ens  on  ihe  back  of 
the  orbital  process.  They 
transmit  branches  from  the 
superior  maxillary  <!ivision  of 
the  (ifth  ner\*e.  Thev  vary 
greatly. 

In   ali  mammals  the  pri* 

mary  function  of  the  malar  b 

to  unitc  the  maxilla  and  the 

temporal    bone.        Its    union 

On!y  in  primates  does  it  join  the  sphe- 
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kanterior,  a  posterior.  and  an  inferior — appcaring  towards  the  end  of  the  sccond  fcetal 
nonlli.  Thcy  fiise  in  thc  course  of  the  third.  Soinetimes,  but  very  rarelv  in  tlie 
rhite  races,  the  bone  is  dividcd  by  a  fissure — as  in  same  ajies— into  an  u|>|mt  and  a 
|ower  part.  This  i^  said  to  be  relativelv  comrnon  (seven  per  cent. )  in  the  Japanese. 
K  divisiou  into  three  has  bcen  seen.  The  rou^hness  for  the  massiULT  somi'timcs 
gives  a  deceptive  appcarance  of  a  separatc  piece  to  this  portion.  On  the  other  hand, 
aji  occasional  slight  horizontal  clcft  in  the  2ygoniatic  process  is  probably  a  reinnant 
of  a  dii^ision. 

THE   INFERIOR   MAXILLA. 

The  inferior  inaxil]a,'  niandiblu,  or  lovvcr  ja*  develops  in  two  symnictrical 
halves,  u-hich  soon  fuse.  The  bone,  as  a  whole,  consisls  of  a  central  part — the  ^jj/j- 
— forming  the  chin  and  supportinji  the  tceth,  and  tMO  ramr  prtijecting  up\vard  from 
ihe  l>ack  on  either  side  and  articulatin^  witli  the  glenoid  fossa  of  the  temporal, 

The  body  is  convex  in  frunt  and  coniave  behintL  The  line  uf  junction  of  llie 
original  halves  is  the  sy$nphysis,  niarkcd  by  a  slight  lirit-.  There  is  a  furw;ird  pro- 
jection  of  the  lower  border  of  ihe  chin  \vlnch  is  a  human  characteristic.     A  short 

Fig.  241. 
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Bistancc  from  the  median  line  at  the  lower  border  is  the  ntnt/a/  tubrrcie*  hounding 
this  projcclion  latcrally.  The  alveolar  process,  above  the  body,  is  of  the  same  nature 
as  that  of  the  uppcr  jaw.  A  slight  depression.  the  infisor/ossa,  is  ffumd  heIow  the 
tceth  ol  that  name  on  the  front  of  the  bone.  The  mintai Joramen  for  the  terminal 
branches  nf  the  inferior  denlal  nerve  and  artery  is  rather  bel)jw  ttie  niidtlle  cif  the 
bone  undcr  the  second  bicuspid,  somctimcs  just  before  it.  The  c.vUmal  obiigue 
Ihi/-.^  starting  fnim  the  inental  tuljercle,  passes  below  ihe  mental  foramen  intn  ihe 
front  edge  of  the  ramus.  Somctimcs  it  sccms  to  spring  from  the  Iower  border  imder 
the  molar  leuth.  and  sunictiuies  butli  ihcsc  origins  niay  I>e  prcscnt  at  tmce.  On  the 
lower  U»rder  of  tlie  bone,  ralher  to  ils  inner  side,  there  is  a  fOUKh  c>val  l>ehind  each 
Tnental  tuliercle  for  the  anterlor  Wly  vi  ihe  digastric  muscle.  The  inner  side  of  the 
body  is  in  the  main  snio<ith.  The  sup^riot  and  inferior  j^enial  lubcrcfcs*  are  tvvo 
yjairs  of  sm;ill.  sharp  spines  near  the  Iower  paiT  of  the  inner  side  of  the  symphysis  for 
the  genioglossi  and  gcnio-hyoid  niusclcs  respectively.  The  intcrnal  obiique  line 
begias  at  first  vci'y  inflistinctlv  near  the  geni-il  tubercles,  and  is  lor^t  on  the  inner 
de  of  the  raniiis.      It  is  particularly  prominent  inidcr  the  molars,  anti  gives  attach- 

'  U*BdlbMltt.     'Tuteroalum  mcetAlci.     'Line*  utill4|uii.     ^Spl^Bc  meutalc*.     'Lin««  oiftahroUlcii. 
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ment  to  the  mylo-hyoid,  which  fornis  the  muscular  partition  separating  the  oral 
cavily  froni  rhc  supcrficial  region  under  ihc  cliin.  Tlitrc  is  a  faint  hoUow.  ihe  su^ 
iifi):^iia//ossit,  above  it,  bt:low  ihc  incisors,  for  the  sublingual  gland  lying  bcneath  ihc 
mucous  inemliranc.  and  a  dccptr  one.  the  sHbmaxiUary  Jossa,  for  the  subiiiaxUIaiy 
gland  belo\v  tlie  line  near  the  junctiun  ul  tlic  bodv  and  ramus. 

The  ramus,  which  joins  the  body  ai  an  angle  of  irom  no**  to  120*  in  the 
adu)t,  is  a  four-sidcMl  platc  with  an  outcr  and  an  tnncr  surfacc.  '1'he  point  of  union 
o(  the  posterior  and  itjfcrior  bordcrs  is  called  the  angU\  and  is  gencrally  turned  oui- 
ward  with  a  lip,  \vhich  helps  to  form  the  under  part  of  ihe  ntassfUric  Jossa,  on  its 
ouicr  side.  for  ihal  muscie,  VVhen  well  roarked,  it  represcnts  the  fossa  n*luch  b  so 
scriking  in  the  carnivora  and  some  other  orders.  The  fossa  is  iioi  a)ways  presenl, 
tlic  musclc  being  ihcii  inscrlcd  inlo  a  roughncss,  At  the  front  of  ihis  space  the 
lower  border  of  the  bone  is  often  grooved  by  ihc  facial  artery  crossiiig  it.  A  projcc- 
tion,  knovvn  as  the  lemurifie  f>rocess^  may  extend  from  the  angle  cither  backuard  or 
downward,  but  is  not  often  largc.  The  Iow*er  border  of  ihe  ramus.  vvhere  it  joins 
the  body,  often  prcscnts  a  concavitv,  which  is  somctimcs  verv  marked,  gi\'uig  a 
peculiar  outllne  ;  it  is  namcd  ihe  antfgonium  by  Harrison  Allen.     There  is  a  rough- 
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ncss  on  the  inner  side  of  the  ramus  at  the  angle  for  the  internal  ptcrjgoid.  About 
on  a  line  with  the  free  edgc  of  tlie  alveolar  proccss  is  the  louest  point  of  the  inferi&r 
dcnlai /arantcn,'  an  opening  into  the  iu/irior  dcnial  canai  for  the  nerve  and  artery  to 
the  teeth  ;  the  foramcn  is  guarded  in  front  by  a  sharp  point,  the  linguia.  A  faint 
groove  is  continued  from  this  opening  below  the  internal  obllque  line  for  the  myIiK 
hyoid  vesscls  and  ncr\'e.  The  front  border  of  the  ramus  is  thick  below  and  narrou" 
abovc,  whLTc  it  bccomes  the  coroiioid  proirss*  pointing  upward  and  outward,  into 
which  the  teinporal  muscie  is  insertod.  The  ouitr  fkirder  of  the  thick  jrart  is  made 
by  the  extt'rnal  oblique  line,  whit:h  is  continued  into  the  thin  edge  above  ;  the  inner 
border  is  continued  fruni  ihe  inner  edge  of  the  alveolar  process.  or  sometimcs  from 
the  internal  obIique  Hne.  It  ends  on  the  inner  siirface  of  the  coronoid  process. 
The  posterior  border  of  the  ramus  slants  upward,  backward,  and  a  little  outward. 
It  is  rough  at  the  angle  and  smooili  ab<n'e.  wherL'  it  uidens  to  form  the  back  of  the 
hcad  or  cond^U''  This  presents  an  nrticular  surface  conve.\  from  before  backward 
and  higher  at  the  inrddle  than  at  the  cnds.  The  longest  diameter  is  not  quite  trans- 
ven»e,  for  the  axe5,  if  prolonged,  w'oiild  meet  near  ihe  front  of  the  foramen  magnum. 
Thcrc  is  a  pretty  distinct  tiiberclc  at  the  outer  and  inner  ends.     The  cond^e  bas 
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appcarancc  of  being  set  railur  on  iho  iront  ol  thc  ttfrk,"  nhich  is  merely  a 
unslriclion  bclo\v  iht*  head  ;  tlic  articular  surfacc,  howevcr,  cxtends  at  least  as  far 
C)wii  btrhind  as  in  front.  Thtre  is  a  depres.slon  for  a  part  of  t)ic  inscrtion  nf  the 
Klemal  ]iler}'}>oid  on  the  frnnl  nf  llie  neck  intt-rnal  to  thc  si^nioid  noUh,^  which 
is  ihe  deep  depression  sqiarating  ihe  coronoid  process  from  the  condyle.  The 
ietiial  fanaP  sivceps  down\vard  and  forw;Lrd  w)th  a  siight  curvc,  and  thcn  runs 
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7iorizontally  nearer  thc  lower  than  the  upper  bordcr  of  thc  body  uf  tht  jau.'  h 
lies  at  rtrst  againsi  ihc  inner  wall,  bul  soon  is  ncarer  thc  outer.  This  relation 
then  varies,  bul  towards  the  anterior  end  of  its  coursc  it  is  against  tlie  inner  wail. 
It  divides  under  the  aecond  bicuspid  into  the  mental  canal,  some  fivc  niilHmetres 
long,  running  to  the  mental  foranicn,  and  into  tlie  /Ticfsirr  (atial,  nuicli  snialler,  for 
the  vessels  and  nerves  of  the  front  teeih,  which. 
alter  dividing.  is  lost  in  the  canctllatcd  lissuc  under 
the  latcral  incisor. 

Structure. — Thc  jaw  is  of  very  tough  bone, 
t'Sj>ecially  al  the  syinphysis,  where  it  is  almost  solid. 
On  seclion  the  body  shovvs  ven,-  ihick  \valls  below. 
before,  and  behind.  The  alveolar  processcs,  on  thc 
contrary,  are  inadc  of  very  light  philcs  ihat  are  ab- 
sorbcd  rapidlv  after  the  loss  of  tlic  teeth. 

Development  and  Growth. — The  t^vo  halves 
of  the  inferiiir  maxilla  are  Idrnied  sepanilelv,  eacli 
irom  six  centres.  Thev  are  at  tirst  rnnnected  by 
ligament.  Evt-ii  Iiefore  binh  the  tinlnn  stn-nis  vtTV 
close,  but  thev  become  coossilied  onlv  in  the  coursc 
of  tlic  first  vear.  The  centres  appear  from  the  sixth 
to  the  eighth  wcek  of  fcetal  Hfe  in  the  membrane  of 
Mei:kel'5  cartilage,  cxcept  as  nthenvise  mentioned. 
Thcy  fuse  during  thc  third    month.       Thc  centres 

are  :  (  i )  the  denlar>',  which  is  a  line  of  ossific  deposit  forming  the  !owcr  border 
and  the  front  of  the  alveolar  process  ;  (2)  one  in  thc  dislnl  end  of  Meckefs  carti- 
lage, for  ilie  region  of  ihc  svmphvsis  ;  (3)  one  for  thc  coronoid  ;  ("4)  one  appearing 
in  cartilage,  not  that  of  Meckel.  for  tfie  condvle  and  top  of  thc  ntmiis  ;  {5)  onr  for 
the  angle  ;  (6t  the  splenial.  for  the  inner  alveolar  plate.  cxtending  back  to  include 
the  lingula.  This  one  apprars  some  three  weeks  ialer  llian  the  olhcrs.  Slill 
anothcr  minule  one  is  said  to  help  to  form  the  mental  foramen  (Rambaud  et 
Renault).  Ali  these,  except  that  for  the  condvle,  which  unitos  at  fiftecn,  hise 
shorlIy  aftcr  thcir  appcarance.  The  mandible,  being  at  first  notliiiig  bm  a  hollow 
Kir  to  hold  tooth-sacs.  is  vcry  shallow.  The  ramus  is  small,  the  head  bent  back- 
ward  and  the  angle  ven,-  large.  At  birth  it  is  about  140°.  With  the  loss  of  teeth. 
from  wh:itcver  causc,  thc  alx'eolar  process  atrofihic-s.  In  oM  age  the  bone  is  verv 
small  and  of  light  structure,  and  the  angle  eniargcs  considcrably,  so  as  to  mimic 
ihc  infantile  form. 

'P"awci.'li  :  Joiinial  of  Atintoiuy  aiul  PhvsioloKv,  vol.  xx\%.,  1895. 

'  C«IUin)  nia«dltMlac     '  locltKrn  non^lliula«.    *  CnnalU  wmod1tMlue. 
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THE  TEMPORO-MANDIBULAR  ARTICULATION. 

This  is  a  cotnpound  joint,  the  elenients  of  \vhich  are  the  sockci^  ihe  amdvle,  and 

Cbe  mrnisciis,  aii  Jnira-articular  iti.sk  i*f  tibru-carlilagc,  dividing  the  cavity  into  an 

upperand  a  lower  part,  both  bcing  enclosed  by  one  capsular  membrane.     The  ^&ckd 

Indudes  the  j^Ienoid  fdssa  and  ihe  artlcular 
eminencc  of  the  teni|X)ral  bone.  The  articu- 
lar  coaling  of  the  sockel,  which  is  cunlinued 
onto  the  front  of  the  articular  eminence,  is 
not  true  carlilagc  (Langerj,  though  resem- 
bling  it  to  the  nakcd  evc.  The  socket  is 
bounded  b<.-liind  by  ihc  fissure  of  Glascr. 
The  tvmpanic  plaie  behind  it  is  covcrcd  by 
arcolar  lissuc  and  a  pari  of  the  parotid  gland, 
ttliich  extend  to  the  back  of  the  head  of  ihe 
jaw  and  make  the  socket  much  narrowcr  and 
deeper  than  it  seems  on  the  dry  bone.  The 
intra- articular  Ji  bro-cartilage^  is  oblong  trans- 
versely  \vith  rounded  aiigles.  It  resls  more 
on  the  front  of  the  condyle  than  on  the  top. 
It  is  concavc  both  above  and  below,  being 
moiil<!e<i  011  the  cminentia  articulans  and  on 
the  condyle.  It  niay  be  nierely  one  millimetrc 
thick  in  the  middle.  and  is  said  to  be  some- 
times  perforated.  The  tliick  postcrior  bordcr 
fits  into  the  highest  part  of  the  socket.  The 
capsuif,  Iax  and  weak,  is  attached  to  tlie  borders  of  the  articular  siirfaces  and  to  tlie 
edj^es  of  tlie  intra-articular  fibro-cartilage.  The  c.vtcnta!  hicral  ligament-  is  a  com- 
paratively  strong  coUection  of  fibres,  strenglhening  llic  cajjsule  cxternally.  The 
fibres  run  downward  and  back- 

Fic,  347. 
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ward  from  the  tubercle  on  the 
rvjjoma,  at  the  outer  end  of  the 
articular  eminence,  to  the  outer 
sidc  of  ihe  neck  as  far  as  the 
hind  border.  The  cflect  of  this 
inseriion  is  lo  plače  the  trans- 
vcrsc  axis  of  rotation  of  the  jaw, 
noi  in  the  head  of  the  mandibic, 
biu  in  the  neck.  The  capsule 
reccives  at  ihc  front  and  inner 
side  t\vo  bands  of  fibrous  tissue 
continuous  with  the  dura  mater, 
which  i>asses  ihrough  the  fora- 
men  ovale  around  the  third  di- 
vision  of  the  lifth  nenc.'  The 
spheno-mandibuiar  Ugamrnl," 
fornierly  iniproperlv  CJilled  the 
internat  lateral,  ia  a  W'eak  fibrous 
structure  originallv  developcd 
around  a  pari  of  MeckeKs  car- 
tilaf^e.  It  runs  from  the  spine 
of  the  sphenoid  to  ihc  lingula 
withoul  connection  wiih  the 
joint.  The  capsule  is  far  too 
loose  to  hold  the  jaw  firmlv  in  pJacc.  hence  it  is  supplemented  by  the  powcrful 
muscles  of  mastication.  One  of  thesc.  the  cxternal  ptcrygoid,  is  inscrted  into  both 
the  head  of  the  louer  jaw  iind  the  nieniscus,  which  it  draws  foruard,  lH'ing  incorjKi- 
*fa»xflt  t  Ji*uni;il  of  AiKiloniy  ;uid  Plijsiologv,  vol.  XAvii..  1S93. 
'  DImu»  ■  rilca Urt«.     *  LIS-  umpartinandiUaliira.     '  LIb.  ■ph(B«a«BdtlHilBre. 
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Rh  the  front  oi  ihe  capsulc.  The  siyio-maxiiiarv  iigameni  is  a  bundlc  of 
t  of  thu  ccr\'ical  fasciiL  niiiniiig  from  the  styloid  prticess  m  the  angle  of  the  jaw. 
Movements.^Thcse  occur  on  both  sidcs  of  ih«  mctiiscus,  which  slides  for- 

anii  Uickttdrd  on  the  anicular  eminencc.  They  may  he  dividcd  into  thusc 
>ening  and  closing  the  niouili  and  of  j^iiiiding  the  teeth.  In  ihe  former, 
e  mouth  begins  to  open,  ihe  nieiiiscub  and 
»cad  of  ihe  jau-  inove  forward.  the  condvle 
C  saniu  tirne  advancing  on  the  former  as 
Dwer  jaw  tums  on  a  transverse  axis  pass- 
hrough  the  neck  in  botli  halves  of  ihe  )aw. 

conlinues  as  the  inonth  opens  wider,  the 
Kus  descending  onto  the  aiticular  cniincnce, 
probabiv.  when  tlie  movement  is  e.Mremc. 
;  a  little  on  the  other  side.  This  has  bcen 
ltcally  dcmonsiratcd  on  the  living  by  an 
ratus  bearing  luminous  points  at  ihc  sym- 
e,  the  condyle,  and  the  angle  of  the  jaw. 
1  were  photographed  as  the  mouth  opened 
rious  uidths.'     It  was  shoun  that  the  for- 

movement  of  the  meniscus  occurs  even  in 
y  slight  opcning  of  the  niouih.  The  anglc 
e  )aw  moves  forward  al  the  very  bcginning 
le   acl.    bul   soon    passes    backward.       The 

on  it  describes  some  very  complex  curvcs. 
^ing  moiifmenis,  in  which  the  mouth  is  not 
td,  must  occur  chicfly  betwccn  the  skull  and 
seniscus ;  jusi  whai  occurs  bclou-  the  latter 
ccrtain.     The  lower  ja«-  can  be  thrust  for- 

evenly,  as  the   meniscus  of  each  side  de- 

ts  onto  the  articular  eniinence  ;  but  in  ordinary  motions  it  seems  to  advance 
le  5i<lc  and  perhaps  to  rccede  on  tfie  other.  Spee'  has  sho\vn  that  the  opposed 
js  of  the  molars  ( and  apparently  of  the  premolars  alsn )  fall  nn  the  are  of  a  cir- 
tat  toiiches  the  frnnt  of  the  condvle.  drawn,  when  projected  on  a  jilane,  froni  a 
e  on  the  crest  of  the  lachrvmal  bone.  This  allovs  tlie  teeth  of  the  lower  jaw  to 
on  those  of  the  upper,  which  the  joinl  wo«Id  not  allo«'  w'ere  the  line  bctween 

the  teeth  a  straighl  one.     To  this  may  be  added 

k     Fig.  249.  that  the  inferior  incisors  rcst  against  the  lingual 

m  surfaces  of  the  supcrior.   and  that  the  tendency 

/J  of  ihe  edges  of  ihe  former  to  make  a  transverec 

yy  arch,  incrcased  by  the  \vearing  away  of  tHe  onler 

corners  oi  tlie  lovver  lateral  incisors,  implJes  an 
alternate  rising  and  falling  of  eitlier  side  oE  the 
jaw  in  grinding  movements  with  the  mouth  closed, 
ihough  theaxis,  in  the  main  antero-posterior,  can- 
not  be  a  ftxed  one.  It  must  be  remembered  in 
this  connection  and  in  the  merhanics  of  the  jaw 
throughout  that  the  range  of  variations  is  great, 
and  that  thefc  is  frequently  a  want  of  syn'imetry 
in  the  joints.  This  want  of  precise  working  is  in- 
creased  by  thelaxity  of  the  hgaments  and  the  num- 
bcr  of  muscies  acting  on  various  parts  of  the  ja«-. 
Development.  — The  tympanic  portion  of 
the  temporal  bcing  at  birth  nothing  but  the  ring. 
vident  that  the  joint  belongs  soIely  to  the  squamous  portion,  and  is  aiwa)*9 
led  by  the  fissnre  of  Glaser.  At  this  age  the  glenoid  fossa  is  neariv  fiat  and 
ninentia  articularis  hut  sHghtlv  raised.  Evcn  aftcr  birth  the  joint  lielnw  the 
cus  is  ver\'  slight,  so  that  bul  litllc  molion  can  occur  in  it,  \vhile  the  meniscus 

'  Luce  :  Boston  Medica!  and  Surgical  Journal,  Jiilv  4i  '889. 
'Arch.  fiir  Anai.  und  Phys..  Anat.  Abihell.,  189(1. 
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itadf  can  play  freely  on  thc  flat  j^lcuuid.     The  socket  gradiialljr  decpens, 
sumcs  somcthing  like  its  definite  shape  apparently  in  the  course  of  the  third  year. 

'the  hvoid  bone. 

This  is  a  L*-shaped  bone'  n<it  iii  ctmtucl  \villi  a(iy  othor,  sttitatcd  belou-  the  ia«! 
and  above  llie  Iarynx,  wiTh  which  ii-s  ph\*HioUjyical  rclation  is  intimate.  ll  j^ve 
origin  to  a  large  part  of  the  muscular  fibres  (orming  the  ton^iie.  It  cnnsists  of  a 
central  body,  elongated  lransversely,  and  of  a  pair  ol  grratcr  and  lesscr  konis.  The 
convex  anterior snrfaco  of  thc  body  looks  forward  and  upuard  ;  the  pusteriar  surface, 
which  is  dceply  hollowed,  faces  in  the  opposite  direction.  The  iront  surlace  is  divided 
by  a  median  and  a  transverse  ridgc  into  four  spacfs.  of  w)iich  the  upper  are  the 
largcr.      The  grcater  cornua  exlend  with  a  ciirve  backward  and  a  littJe  upuard. 

They  are  broadcst  at  their  front,  and 
Fig.  250.  as  they  pass  backward  are  somewhat 

twistcd.  so  ibat  tl)c  uppcr  surface 
comes  to  look  outward.  Each  ends  in  a 
small  knob.  Thcy  are  coimectcd  with 
|-<;ratconia  ^^  bodv  somctimes  by  fibro-cartilage, 
occasionally  by  a  sjTiovial  joint.  The 
les&cr  coniua^  slcnder  proccsses  some 
fivc  inillinietrcs  long.  are  the  bony  ler- 
minations  of  ihe  siylo-hyoid  ligamcnts. 
There  is  U3ually  a  synovtal  joinl  be- 
tween  thcm  and  ihe  lxidy.  W'hich  they 
join  at  thc  cnds  of  the  upper  border. 
Thcy  may  bc  connected  by  lijjamenl, 
_Body  and  are  not  very  rarely  uanling.  uhich 

simply  means  that  ossitication  has  not 
occurred  at  the  lower  ends  of  the 
stylo-hyoid  li^amenls.  The  outline 
of  the  bodv  and  greater  horns  is  easily  fclt  froin  thc  surface.  and  the  whoIe  bone 
can  bc  graspetl  and  moved  from  sidc  to  side. 

Developmcnt.— As  enibryoIog>'  sho\vs,  the  hnsihvoid,  or  body,  is  connected 
with  the  second  visceral  arch  tlirough  the  styto-hyoid  ligaments,  the  lower  ends  of 
which  become  the  lesser  horns,  or  crrato-hjotds,  and  with  the  third  arch  by  the 
greater  horns,  the  lhyro-hyoids.  The  bone  ossifies  in  cartilage,  two  nuclei  appearing 
(according  to  Sutton)  in  the  fourth  ftntal  month,  one  on  each  side  of  the  median 
line»  and  speedily  fusing.  A  niicleus  appears  in  each  greater  horn  in  the  fifth  month. 
Statements  as  to  the  tirne  of  appcarance  of  ossificallon  in  the  lesser  horns  vary  from 
a  few  months  after  birth  to  thc  cnd  of  adolescence.  The  latter  is  probably  nearer 
the  truth.  The  greater  fiorns  rarely  coossifv  vvith  the  bodv  before  foi-ty-five.  but 
after  that  age  not  infrequently.  Indeed,  in  old  age  they  are  generallv  joincd-  The 
lesser  horns  are  rarely  consoUdated  before  advanced  age. 
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THF.  SKULL  AS  A   WHOLE. 

In  conncction  with  the  dcscription  of  the  skiill  as  a  whole,  which  is  not  intcndt*! 
to  recapitulate  ihe  poinls  alrcady  mentioned,  Init  to  discuss  ihe  general  fealiires, 
cspeciaily  those  resultlng  from  the  apposition  of  the  distinct  parts,  let  it  be  remcm- 
bercd  ihat  thc  skul!  is  aii  egg-shapcd  structurc,  and  ihal  the  face  is  placed  under  its 
anterior  and  middlc  fossa;. 

Thc  Cranial  Sutures. — There  are  thrce  anlero-posteric»r  sutiire.s,  a  median 
and  a  laterat  one  on  racli  sidc,  and  two  transverse  ones.  The  median  antero- 
posterior  suture  Is  the  sagittal;*  it  licsi  bctwcen  thc  i>arictal  boncs,  and  is  jagged, 
cxcept  at  thc  posierior  ]>art.  which  is  iisually  siraight.  Occasionally  the  mctopic 
SHhirc^  j>crsists  botwecn  the  original  haKcsof  lliu  fronlal  bone.  It  is  rarelv  in  tlirect 
continuation  with  tlie  sagittal.  Tile  coronal  suture^  crosses  ihe  top  of  llie  head,  sep- 
arating  thc  frontal  from  the  parietals.      It  ends  at  thc  top  of  llie  great  wing  of  ihe 

'OakjrtiMraiB.     >  Svnrn  MiHtfltlB.     >!j.  franiBlL«,     *5.  c«r«Mlt>. 
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Senoid  below.  Its  termination  is  at  a  vague  region  whcre  several  sutiires  approach 
Dne  aiioiher,  calkd  tlie  f^Urion.  In  the  lower  races  occasionally,  bul  rarelv  in  ihe 
hij^iicr,  the  lowtT  enil  o(  the  coronal  is  continuous  with  the  suture  l)etween  tlie  squa- 
mosal  and  ihe  j^reai  wing,  in  which  čase  lwo  sutures  cross  each  other  at  right  angles, 
and  the  pterion  is  a  dehnite  point,  an  ape-like  ieature.  It  the  lower  corner  <>f  tlie 
parietal  bone  is  carried  dc)wnuard,  and  the  suture  between  the  great  wing  and  the 
Iowcr  border  of  the  fronial  falls  considerablv,  tlic  general  plan  is  that  of  an  H.  tlie 
cross-piece  being  the  suture  bet\veen  the  parietal  and  the  sphcnoid  ;  but  the  H  is 
not  olten  vcry  clcar.     A  scparate  bone,  ihe  cpipUric,  is  occasionally  iound  in  this 

Fig.  251. 
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region-  (See  under  Growth  and  Agc  <»f  the  SkulI.)  The  iambdoidai  suiure'^  starts 
from  the  top  of  thv  maslojd  on  each  sidc  to  nm  iip\vard  antl  haclcward  to  a  polnt 
senarating  the  occipital  from  the  p;irieials,  ihc  intcrlocking  iceth  being  very  long. 
\V  hat  is  practical!y  a  continuation  of  this  suture  nins  downivnrd  between  the  oc- 
dpital  and  ihe  mastoid.  \Vnniiian  bones  are  oftcn  fuund,  ;ind  somelimes  in  grcat 
numbers,  in  the  lamMoidal  svitiirc.  Sometimes  there  is  a  very  large  triangular  one 
ocaipving  the  plače  oi  l)ie  uppcr  part  of  the  occipital.  Such  a  one  may  bc  sub- 
divHded.  We  incllne  to  considcr  il  a  \Vi>nnian  Ume  nilher  than  a  rcprtscntative  of 
the  inlerparietal. 
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The  laicral  anUro-posicrhr  suiure  bcgius  at  tlic  root  of  the  noše  and  nins 
through  the  orbit  to  the  side  of  ihe  head,  ending  at  thc  lanibdoidal.  Its  varinus 
parts  are  namcd  from  thc  adjaccnt  bones.  Tlius,  \\  bcgins  xvith  ilm  /rortio-nasa/,  to 
continue  betwecn  the  frontal  a»d  ihe  (ollowing  boncs  :  tiie  superior  maxill,i.  the 
lachrvmal,  thc  os  planuni  of  thc  clhmoi<l,  the  body,  the  Icsser  and  greater  wings  of 
the  sphcnoid,  the  malar,  and  in  the  lemporal  fossa  thc  greal  wing  of  the  sphenoid 
agaiii.  Then  Ijehind  llie  coronal  it  runs  between  the  parietal  above  and  thc  sphenoid 
and  temporal  beiow. 

Fig.  252. 
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THE  EXTERIOR  OF  THE  CRANIUM. 

Superior  Aspect." — This  is  oval  and  broader  I>ehind  tlian  in  front.  showingf 
tfie  coronal,  saj^itial,  and  the  lop  of  the  laiiibdoidal  Kitiirc  On  i^illier  side  is  thc 
/mriefa/  eminencc,  and  in  front  thc  smaller  _/>-£>m/(i/  ones.  Thc  superior,  and  perhaps 
a  Uille  of  the  infcrior,  cur\ed  lines  appear  Iatcra]ly.      It  is  rarelv  quitc  synimetrical. 

Posterior  Aspect.' — This  is  circular  in  outUne,  orsometimes  five-aided,  haviiig 
an  infcrior.  tuo  latcral  {  nearly  verticid },  and  two  of5Hque  superior  bordcrs.      Below^ 
ihe  iniddle  is  thc  e.rUrnai ocdpital prohtbcrance,  whicli  is  beneatli  thc  most  posterior 
point  of  thc  skull. 

Lateral  Aspect." — This  shows  nothing  of  the  face  that  has  not  been  mentioned. 
Thc  zrgomaiic  arck  ts  prominent.  bridging  over  a  dcep  hollo\v.  Thc  part  of  the 
hollo\v  above  the  arch  is  the  Umf>oraf /os.sa,  decpest  in  front,  and  ncarly  rtllctl  by  the 
temporal  muscie.  The  inncr  wall  is  fornied  by  llic  squainosai  and  Lhu  grtat  U'inj;j  of 
the  sphenoid  ;  thc  front  one  chiefly  by  thc  orbita!  plate  of  the  nialar.  Thc  infra- 
temporal  cresi  on  the  grcat  wing  separatcs  tlie  temporal  fossa  froni  the  zjf^omaik /essa 
below.      (The  lalter  fossa  is  described  with  ihe  face,  i>age  227. 1     Thc  t\vo  temp&rai 

'  Xwrma  vertlcnll*,     *  Sama  ncclpllatla-     '  Karina  Utvralti 
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^^mtrtfirr/inr/'  and  the  superior  and  iufrrior  ettrvrd  linf^.  In  front  of  tfie  latter  thc 
^Boccipital  bone  is  convex  to  the  outer  side  of  the  foramen  magnum.  A  line  con- 
n*rcting  the  back«  of  thc  conHvles  halves  llie  foramen  magnum.  The  mastaid  pro- 
cessfs  appear  t3tcrally.  Interna!  to  thcm  are  the  dii^asfrU  grooves,  and  jnsi  intemal 
to  these  the  ornfiitaJ  groovea,  ne.irlv  or  quite  in  the  suture.  Bet\veen  the  mastoid 
and  styloid  processes  is  the  styh'tnastoid  /oramen.  The  region  between  ihe  two 
above-menrioned  lines  includea  the  guttural  fossa  in  the  middle  for  the  phar)n.\  ; 
on  each  side  of  this  are  openings  for  great  vessels  and  ner\'e5.  and,  extcmally,  ihe 
joint  of  ihc  ja\v.     'Y\\i:  basilar  proctss  \^  fioiU  of  thc  foranicn  tnagnum  forms  the 
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roof  ol  the  pharynx.  On  either  side  of  it  is  a  rent  sepai^ting  it  from  the  temf 
bone.  The  baclc  of  this  rent  is  \.hc  jugular /oramtn  :  then  comes  x\\xt /issure  propicr  ; 
and.  at  the  apex  of  ihe  pctrous  portion.  tiie  middif.  laceraUd  foramen,  whicli  in  life  is 
fillcd  uith  cartilage,  as  is  also  the  rissure.  Outside,  in  the  petrous  bone,  is  the 
caroiid  opening,  internal  to  the  tyinpanic  plate,  which  is  separated  by  the  Jissure  o/ 
Giaser  from  the  gUnoid  /ossa.  The  outer  border  of  the  p>etrous  (orms  a  gutter 
with  the  great  wing  of  the  sphcnoid  for  the  cartilaginous  part  of  the  Eusiachian 
tube.  Just  outside  of  this  is  tlie  Joramen  spinosum,  often  in  the  suture  between 
the  sphcnoid  and  temporal,  and  belore  it  the  Joramen  avale.  In  the  Iront  pari  of  the 
base  outside  of  the  piervgoid  is  that  part  of  the  great  wing  which  loolcs  downward, 
overhanging  the  zygomatic  fossa. 

THE   INTERIOR   OF   THE   CRANIUM. 

The  vault'  of  the  craniuni  has  the  groove  for  the  supcrhr  hngitudhiai  stinns 
in  the  middle,  with  Pacchionian  drprcssmis  on  each  side  of  Jt.  The  groovcs  for  the 
n^iddle  meningeal  arterv  cover  the  parietal  region.  The  base  of  the  craniura  is 
divided  into  tliree  fi>>sa-, — the  anlcrior,  the  middle,  and  x\\e  poste*  ior. 

The  anterior  fossa  ^  is  l«ninded  behind  bv  the  line  in  front  of  ihe  olivar)' emi- 
nence  and  by  the  edgc  of  the  lesstr  \vings  of  ihe  sphenoid.  Il  has  a  dcep  hollow 
over  the  nasal  c.T,vity.  tlie  flour  of  the  ticpression  being  the  cribriform  piate  of  ihc 
ethmoid.  In  the  median  hnc  are  the  rrista  galH  and  the  foramen  c*cum.  The 
latera!  part  of  the  anterior  fossa  slants  ciownward,  inward,  and  l)ack\v:ird,  and  is  c[uite 
smooth  in  the  tniddie  behind  the  hollovv. 

The  middle  fossa  '  is  limited  in  the  centre  to  the  W/rt  turcita,  but  cxpands  al 
the  sidcs.  It  is  scparatcd  from  the  postcrior  fossa  by  the  dorsutn  seUa  and  the 
supcrior  border  of  tfic  petrous.  The  middle  fossa  lias  the  oUvarv  rminnue  and  the 
optic fofamina  in  front  of  the  sella  turcica.  at  each  side  of  which  is  x\iQ  groave  for  the 
interna]  carotid  arterv  and  the  cavernous  sinus.  The  dhioid  proccsses  tend  lo  meet 
above  its  sides.  and  sometiines  do  so.  especially  when  the  middle  cHnuid  is  developcd. 
On  the  anterior  border  of  the  fossa,  near  the  middle.  is  the  sphenoidal  fissure  opening 
into  the  orbit.  Just  behind  its  inner  end  is  the  foramen  rolundnm  .'  fartlier  back  and 
outward  are  the  Joramen  ova/e  nnd /oramen  spinosum,  from  vvhtch  lattcr  start  the 
grooves  of  the  middle  meningcal  arterv  ;  more  interna!  lies  the  tniddie  lacerated 
foratnen.  The  dcpression  for  the  Gassenan  gangUon  is  scen  at  the  apex  of  the 
anterior  surface  of  the  petrous  portion  of  the  temporal  bone  ;  the  ganghon  is  very 
convenientlv  placed  for  its  ophthalmic,  superior  maxillary,  and  mandibular  branches 
to  reach  the  sphenoidal  fissure,  tlie  foramen  rotundum,  and  the  foramen  ovale  rc- 
speclively. 

The  posterior  fossa  '  is  much  the  larger.  In  the  middle  is  ihtf:  Joramen  mag' 
nitm,  wilh  the  l>asilar  groofe  beforo  it.  The  imprcssion  for  the  superior  petrosal 
sinus  is  at  the  top  of  the  petrous.  The  inferior  peirosa!  sinus  lies  on  the  suttire 
belwcen  the  petrous  bone  and  basilar  process,  The  interna/  audilorv  meatus,  the 
j ugular  foramen.  and  the  anterior  condyloid  foramen  are  verv  nearly  in  a  vertical 
line.  The  impressions  for  the  lateral  sijtuses  run  oulvvarfl  from  the  internal  occipital 
protuberancc  until  tiicy  suddcnly  turn  down\vard,  making  a  decp  groove  in  the  tem- 
poral bone.  The  course  of  the  second  portion  of  the  sinus  is  strai);ht  downward 
and  in\vard,  the  highest  point  of  the  sinus  corresponding  \vith  the  siipramastoid  cresl 
above  the  middle  of  the  mastoJd  process.  This  point  is  sometimes  so  noar  to  the 
surface  that  the  bone  is  translucent.  In  its  descont  the  sinus  niay  for  a  tirne  keep 
near  the  surface,  or  Icave  it  at  once.  Thcre  is  much  variation  in  many  rcspccts ; 
sometimes  the  downward  turn  of  the  sinus  is  Icss  sharp.  The  claim  that  anything 
can  bc  predicated  of  this  from  the  shape  of  the  head  is  exlreniely  uncertain.  Just 
before  reaching  the  jugular  foramen  the  sinus  once  more  clianges  its  direction, 
running  for\vard  and  up\vard. 

THE  ARCHITECTLRE  OF  THE  CRANIUM, 

The  curved  ^•ault  of  the  skull  Is  wfll  adajjtftl  to  break  sluK-ks,  but  the  base 
is  much  weaUer  ;  not  onlv  is  the  bone  thin  in  many  places,  but  it  is  interrupted  by 
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maiiv  oponings.  Tlic  who!c  of  tht  anterior  fossa  is  vcry  thin  ;  so  is  the  sclla  turcica, 
being  just  ovcr  ihe  sphciioitlal  sinus.  A  chain  of  ojienings  crasscs  tlie  middUf  Eossa 
on  dlher  side.  Tlie  tcmporal  bone  is  practicallv  crosscd  by  tlie  external  anU  internal 
ineatuses  and  the  iniddle  ear,  iM^ides  containing  othor  cavities.  Thus  thc  pelrous 
is  britlle,  although  the  bone  is  very  dense.  A  rim  of  comparj.tiv'dy  finn  lx)nc 
extends  aroiinfi  iwo-thirds  of  the  skull.  starting  on  each  side  from  the  orcipital 
protutjcrance,  \vhich  may  be  evcn  uvo  ccntimetres  in  thlckncss,  alnng  the  line  of  thc 
Uteral  sinus  lo  the  supramastoid  ridge  ;  it  f(:rilows  thc  hne  of  origin  of  ihe  zygoma. 
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and  eods  in  the  infratemporal  crest  on  the  great  winjr  of  the  sphenoid.  A 
median  ridge  strengthens  the  skull  in  both  thc  frontal  and  occipital  regions. 
The  average  thicknirss  of  the  vault  is  about  fuur  niillinictres.  It  is  thick  througli- 
out  the  frontal  region  and  at  the  parietal  tniinences,  a  thin  arca  Iving  behind  and 
be-low  the  latter.  The  Pacchlonian  <lepressions  may  ahnost  perforate  the  skull.  It 
is  vcry  thin  in  the  squaniniis  part  of  the  teniporal ;  less  so  in  the  superior  occipital 
lossae. 

H  the  base  of  a  skull  t>e  hcld  to  the  light  and  exaniined  from  within,   the 
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translucency  of  the  followinj;:  parts  will  be  very  tvidcnl :  thc  roots  o(  the  orbite,  one 
or  two  uncertain  pointb  in  thc  ^^rcat  uing  of  the  sphenoid,  one  in  the  lower  pan  ul 
tliL'  squamous  portion  just  oulsidc  of  the  petro-squamous  suture  corrcsponding  lo 
ihc  gleiioid  lossa.  ihe  begiiining  of  thc  basilar  process,  a  vaiying  purtion  oi  Uie 
desccnding  pari  ol  the  groove  for  ihe  latcral  sinus,  and  ncarly  tho  whole  ol  thc  Hoor 
of  the  cerebellar  fossa.  A  little  rim  of  finn  bone  surrounds  the  foramcn  magnum 
exce]jt  in  fronL 

THE  FACE. 

This  consists  essentially  of  the  framcivork  of  the  jaws  and  of  thc  orbital  and 
nasal  cavities,  as  well  as  of  cerlain  accessor)'  rugions,  thc  zvgomatic  and  sphcno- 
ftta.fWary  /assa.  Apart  from  features  in  tlic  bones  alrcady  dcscrihcd,  the  front 
vteu'  sho\vs  the  outllne  of  the  orbiis.  of  the  nasal  opcning.  of  ihc  promlncncc  of  thc 
cheek,  and  of  a  vacant  space  left  between  the  upper  juvv  :ind  ihe  ramus  of  the  lower. 
Thc  foramina  for  ihe  escape  of  the  terminal  branclies  of  ihc  thrce  divisions  of  the 
fiith  nerve  are  very  ncarly  in  a  vcrtical  line,  on!y  tlic  m^ntal  foramiti  is  U3iially  a 
Htlle  lateral.  The  side  vicw  shows  thc  zygo}natic  fossa  below  the  arch  and  wlthin 
thc  ramus. 

The  Orbit. — Although  the  base  is  (luadrilateral,  ihc  orbital  cavity  is  conical 
ratlier  than  pvramidal,  since  its  section  a  little  bchind  tlie  base  is  ahnost  circular. 
Thc  iipptrr  marfrin  of  ilii;  enlrance  is  forrned  by  thu  fronta!  bone,  which  slants  down- 
ward  to  the  very  prominent  extčrnal  an^ular  process^  which  affords  great  proteetion 
to  thc  eyc.  The  suture  \vilh  thc  malar  can  easily  be  felt  in  life,owmg  to  thc  grcalcr 
projcction  of  the  upper  bone.  Thc  oider  border  and  the  inner  half  of  ihe  lower  are 
niadc  by  the  malar.  wliioh  has  a  sharp  orbital  edgc  throughout.  This  is  continued 
by  an  ascendtng  sharp  edgc  of  the  superlor  maxinary  into  the  front  border  of  thc 
lachrymal  canal,  at  thc  top  of  which  it  becomcs  indistinct.  This  is  lo  be  considered 
thc  inner  boundary :  but  thcre  is  diffieuUy  in  accuratcly  delermining  this  border,  for 
if  thc  upper  border  be  folIowed  down  at  the  iimer  side.  it  will  be  seen  lo  run  to  thc 
postcrior  cdge  of  thc  lachrymal  groovc  inade  by  thc  riflge  in  the  lachrvmal  bone.  In 
some  skulls  this  is  mtich  the  more  cvidcnt  border.  Thc  uj^pcr  part  of  thc  inner  border 
is  the  only  one  thal  cannot  easily  be  felt  in  life.  Tlie  roof  o\  the  orbit  is  archcd  from 
side  to  side  and  from  bcfore  b;ickward.  It  is  overhimg  by  thc  border,  especiallv  al 
the  outer  angle,  where  it  lodges  the  lachrvmal  gland.  The  inner  wa/i,  composed  of 
part  of  the  asccnding  proccssof  thc  maxilh,  thc  lachrymal.  thc  os  planum  of  iheeth- 
nioid,  and  part  of  ihe  body  of  thc  sphenoid.  is  ncarlv  vcrtical  in  front,  I>ut  farther 
I>ack  slants  inward.  The  inncr  wall  is  frcqv]riUly  quite  convcx  in  the  middlc  :  if  ihh 
condition  is  marked.  il  is  pro!xibly  pathological.  Thcre  is  an  approach  to  an  angle 
belvveen  this  surface  and  the  upper.  The  two  eihmoidal  foramina  are  found  above 
the  os  planum.  The  inner  vvaU  curves  gradually  into  thc  inferior  surface,  formed 
by  the  maxilla,  and  presenting  thc  infra-orbital  gro<n'e  and  cmtaJ.  Thc  oufrr  waJi 
slants  strongIy  inward.  its  |nwer  border  being  interna!  to  ihc  upper.  Tt  is  formed 
by  the  malar  bone  in  front  and  the  grcat  wing  of  the  sphenoid  behind.  The  back 
part  of  the  upper  angle  of  ihc  outcr  vvall  is  occujiitd  by  thc  sphenoidai  fissure,  which 
opens  into  the  middle  fossa  of  the  sku!!>  aiid  the  IowerangIc  by  tlie  sphčno-ma.xiIiary 
Jissure,  3ei>arating  the  wing  of  thc  sphenoid  from  the  maxilla  ;  the  outer  end  of  this 
fissure.  closed  by  the  malar  bone,  opens  into  the  zvgomatic  fossa.  The  optic  f »ra- 
men is  at  the  posterior  point  of  jimction  of  the  roof  and  the  inner  wan.  The  apfx 
of  thc  orbit  is  at  the  inner  end  of  the  sphcnoidal  fissure. 

Thc  axes  of  the  orbits,  if  prolonged.  cross  each  other  at  ihe  back  ol  the  sel!a 
turcica  at  an  angle  of  from  42°  to  44°.  Thc  orbita!  axis  is,  thcrefore.  \ery  differ- 
ent  from  the  visual  a.\is,  which  ia  antero-posterior.  The  former.  morcovcr.  riins 
downward  from  the  apex  to  the  base,  making  an  angle  of  from  15"  to  20°  \vith  the 
liorizonlal  plane. 

The  dimensions  of  ihc  adult  orbit  van,*  wiih  difl^rcnt  ohservers  and,  no  doubt. 
in  diffcrcnt  looilitios.  Thc  depih  is  from  fortv  to  toriv  fivc  nullimelrcs,  the  brcadlh 
at  ihe  base  is  abont  fortv  millinietrcs.  and  the  height  about  thirty-five  mitlimeCres 
in  males.      In  fcmales  thc  ditncnsions  are  rathcr  less. 

The  roof  is  thin  and  separates  the  orbit  from  the  cranial  cavity,  except  in 
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(uscti  in  the  adult,  fomiing  a  rather  dull  inferior  borcier  contimious  with  llie  latcra! 
sharp  one,  they  may  rcmain  distinct  and  cnolose  a  wcll-markecl  fossa  on  the  face  just 
beIow  the  iiasil  opciiinj^  ;  this  is  tlic  /\'ssa  pnrnasaiis,  rarclv  secn  in  other  than  low 
races.  Variations  in  the  arrangemcnt  of  ihese  lines  inav  rtccur,  and  acrording  lo 
ZuckerkandI,'  ihc  line  irom  the  bordcr  of  the  n(.>:ie  inay  not  always  form  the  anttrior 
b<jriier  of  the  fasaa.  The  comf^inetl  nasiil  opcnings,  thougli  ia  the  inain  triangular, 
may  bc  roughly  quadnlatcral.  More  or  less  aayminetry  is  the  rulc.  The  nasal  boncs 
anci  the  nasal  spine  may  polnt  sic!eways,  bul  not  »eccs.sarily  lo  the  sanie  side.  The 
spinu  poiiits  to  the  side  on  wliich  the  opening  is  the  wider  ;  the  broader  aperture 
usualty  docs  not  descend  so  low  as  the  narrower  one.  The  tip  of  the  noše  is  more 
oflcn  iurncd  to  the  right.  In  lifc  the  shape  of  the  noše  depcnda  quite  as  much  on 
the  soft  parls  as  on  the  lx>nes. 

The  posterior  openings  of  the  nares,  the  choaittz,  are  remarkably  symmet- 
rical  :  boundcd  above  hy  iho  \vings  of  the  vomer,  which  conccal  the  body  of  the 
sphenoid,  on  the  sidcs  by  the  inltrnal  ptcryg0!d  plates,  internally  by  the  vomer, 
and  ljeIow  by  the  horizontal  plate  of  the  palatc.  each  is  much  higher  than  broad. 
The  index  of  the  choana-,  showing  the  proportioit  of  the  brcadtJi  to  the  height 

( ^^^ei J^~ ' ) '  ^  ^  ^^^  ^^^  "^"^  ^4  ''^''  ^oi"*^!!!  showing  relativcly  Io\ver  ojicnings  in 
the  latter  ( Escat).     Measuring  the  combincd  brcadth  from  one  pterygoid  procesa 

to  the  other  at  the  hard  palate  on 

Fia.  356.  len  adult  skulls  irrespective  of  ses, 

prohciii  inhiiidihHium  wc  found  the  average  breadth  27.7 

ceatimetres  and  the  average  height 
28. 4  centinielres.  The  extrcmcs 
werc  24  and  31  centimetrcs  for  the 
breadth  and  25  and  31  for  ihe 
height.*  The  inehnation  of  the 
posterior  lx>rder  of  tlie  vomer  is  ia 
a  general  direct  ratio  to  the  degree 
of  prognathism,*  or  the  fonvard 
projcction  of  the  face. 

Each  nasal  chamber  ( Figs. 
255.  25^')  is  verv  narrow,  and 
much  higher  in  the  middie  than 
at  either  orifice.  The  front  part, 
the  vestibule,  extends  under  the 
bridge  of  the  noše.  The  roof  b 
c.\tre(ncly  narrow  except  at  the 
posterior  end.  It  is  composcd  of 
the  nasal  l>ones,  thin  beIow,  thick 
above  ;  of  a  small  part  of  tlie  frontal.  a  thin  plate  separating  it  from  the  frontal 
sinus  ;  the  vcr>'  thin  cribriform  plate.  easily  broken  ;  the  vertical  aniL-rior  surface 
of  the  sphenoid.  pierct-d  by  an  opening  imo  the  sinus  ;  ^nd,  finally.  the  \ving  of  the 
vomer.  The  floor  is  a  smooth  gutter.  formcd  by  the  palatal  proccsaes  of  the  maxi]lar 
and  ])alate  boncs.  The  lower  lK>rder  of  the  anterior  nasal  opening  is  higher  than 
the  floor,  so  that  an  instrument  has  to  be  liltcd  ovcr  it. 

Tho  anterior  paiatiiif  catmi  opens  through  the  floor  near  the  front  on  either 
side  of  the  septum.  The  floor,  except  at  the  posterior  part,  is  of  strong  bone.  and 
is  smooth  ali  over.  The  median  uall  is  derivcd  from  a  plate  of  cartilage,  develojjed 
at  a  very  early  period,  from  which  the  vcrtical  plate  of  the  cthmoid  and  the  vomer 
are  also  formed.  A  large  qnadrilaternl  space  is  lefl  \*acant  in  the  niaceratcd  skelelon, 
uhich  in  lifc  is  filled  by  the  unossitied  portion  of  the  original  plate.  knawn  as  the 
triangti/ar  rartUage.  Apparently  the  process  of  ossification  is  exccssivc  along  the 
line  of  union  between  the  ethmoid  and  the  vomer.  since  the  adult  septum  is  U3ua1ly 
bent  lo  one  side  in  its  anterior  two-thirds.  thus  making  one  nasal  cavity  much  smallor 

*  Normale  und  patholo^sche  Anatomie  der  Nasenhohle,  ate  Auflae:e,  Vienna,  iSoi. 
■  The  development  of  the  nas.iI  cavits-  is  described  with  that  of  the  head. 

•  Escat :  Cavitd  Naso-Phar>'n}iiene,  Pariš,  1894. 
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Ponlon  <i  anterior  section  of  [>rece<1lnit  %kull.  Men  (nun  t>e> 
hmd.  Thv  »tro^s  occupj:  Ihe  o|)enioi  Ero«  the  BRlniin  into  tlie 
htalut  Kcnilluiutris. 


THE   NASAL  CAVITV. 

Ihan  the  oiher.  A  ridge  is  often  found  at  or  ritar  tlie  junction  of  thtst:  twu  bones 
on  ihc  promincnt  sidc,  thcreby  stili  furthcr  rctlucing  the  smallcr  cavitv.  This  ridge 
niay  be  developcd  inio  a  shelf,  callcd  a  spur,  whi(:h  may  cvcn  touch  tlie  opposite 
wall.  The  oultr  ivali  is  the  most  inslruclive,  as  giving  the  most  light  on  the  con- 
struction  of  the  rcgion.  In  front  is  the  sinotJth-wallt:d  vcslibule,  fonned  by  the 
inncr  aide  of  the  nasal  antl  the  ascending  process  of  the  ma.\tlla,  c.\tending  upward 
under  the  frontal  sinus.  The  sweIlinH  kiiown  as  the  aggcr  may  be  found  near  ihe 
top  o(  its  outcr  waU.  The  infL-rior  turbinatc  is  miich  the  larger.  rcaching  foruard 
almost  to  the  opcning  in  the  bone.  The  large  injfrhr  meaius  whirh  it  o\erhangs 
ishighcr  in  front  than  behind.  The  middle  turbinate,  over  ihc  middU  mnatus,  does 
lot  exlend  neariv  so  far  fonvard.  Tlie  liltle  superior  turbinatc  wilh  the  limited 
^perior  meaius  bcIow  it  is  stili   farther  back^  reaching  only  ha]f-way  along  the 
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Inncr  aipcct  of  oiiler  wmll  of  rijcbt  nani  fi 


T^^ddlc  ttirbinate.     The  three  lurbinates  end  behind  very  neariv  in  a  venical  line, 

_•■*«.-  niiddk-  sonictimes  projucting  farthest.     The  lines  of  attachment  of  the  lurbinates 

"^\  slant  downward  and  backu-ard,  but  the  inclination  of  the  middle  one  is  greatesL 

*he  varialions  in  numbc-r  ()f  tht:  lurbinates  and   the  stnirtures  concealcd  by  the 

"*Tiiddle  one  have  t>een  describeti  with  the  ethmoid.     The  sphena-cthntoidal  trcrss  is  a 

Ulcral  expansion  of  the  cavitv  lichind  the  superior  turbinate  and  the  front  of  the 

Wiy  of  the  sphenoid.    The  poslerior  poriion  of  the  ouler  wall  of  the  nasal  chamber, 

formcd  by  ihc  palatc  bone  and  ihe  internal  ptervgoid  plate,  is  sniooth.     The  outer 

wall  shints  in\vard.  so  that  the  roaf  of  the  nasal  cavir\'  is  narrower  than  the  floor, 

and  has  the  folIowing  openings:  in  ihe  superior  meaius  that  of  the  posterhr  tlhmoidai 

ceiis  :  farther  back  is  the  sphcno-palalinf  foratnen  conimunicating  \vilh  tlie  spheno- 

maxillary  fossa.    The  middle  meatus  receives  the  opening  of  i\\q  fronta/  sinus  eilher 

direciJy  under  the  front  oi   the  middle  turbinate  or  through  the  iu/undihulum. 

IS 
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These  arrangements  are  about  equaliy  common.  It  reccives  also  thc  openings  of 
ihe  antcrior  cthmoidal  celiš,  the  aperture  of  the  anlrum  iiilo  thc  infuiuiibulum,  and 
a  iargcr  apeniiig  from  ihc  antrum  behind  the  infuntlibulum.  The  {achrymal  canal 
oj-iens  inlu  thc  inferior  ineatus  iiiidcr  the  fore  part  of  the  turblnatc.  Exti:rnal  lo  ihe 
outer  \vall  are  thc  orbit,  the  aiitrum,  and  larther  back  ihe  sphcno-maxillary  lossa 
with  the  posterior  palatine  canal  bt*low  il. 

Thc  Accessory  Pncumatic  Cavitics.— Thcse  Include  l\xc  /ronial  sirtujes, 
the  maxii/ary  antra,  thc  etkmoidat  ceOs,  and  the  sphenoidat  sinuses.  They  have 
already  l>een  dcscribed  vvitli  thc  separate  botics,  but  may  be  here  ftirther  brieflv  con- 
siderecl  in  their  inutual  relations  to  thc  nasai  fossa?  and  the  skiill.  Ali  of  these  spaccs 
open  into  the  nasal  chainbcrs  above  the  infcrior  rncams,  — the  sphcnoJdal  cclls  inlo 
the  roof,  the  posterior  cthmoidal  cells  into  the  su]>crior  meatus.  the  antcrior  clh- 
moidals,  the  antra,  and  the  frontal  sinuses  into  the  niiddle  meatus. 

Fig.  358. 
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The  sphenoidal  sinuses  (Fip.  257^  are  almost  invariably  unequal,  the  sep- 
tum  being  much  to  one  side.  The  large  openinps  in  the  front  of  the  bodv  of  the 
sphcnoid  are  much  rcduced  whcn  thc  corniia  sphenoidalla  are  in  plače.  The  open- 
injtsof  the  posterior  cthmoidal  cells  are  small  and  irregular.  Thc  antcrior 
cells  make  a  part  of  the  floor  of  the  Frontal  sinuses.  They  open  either  into  the 
infundibulum  or  undcr  the  middie  turhinate. 

The  frontal  sinuses  (Figs.  255,  257),  when  cxposed  from  the  front,  ha\'e 
a  vag^uclv  triangular  otitline.  One  side  is  against  the  septuni,  separating^  tt  froni 
its  feI!ow,  which  is  rarclv  syinmetrical.  Thc  upper  l>order  nms  from  the  top  of 
ihis  downward  and  oiitward.  The  Iower  fM>rder  hcnds  dowmvard  at  the  inner  end, 
where  tlie  cavity  runs  down  to  the  nese  al  the  inner  an^lc  of  the  orbit.  The  inncr 
part  e.xtends  back  for  a  >ar)'injj  distancc  over  the  orbit.  In  about  half  the  cascs 
the  cavity  opens  directly  into  the  middie  meatus;  in  thc  rest  it  opcns  into  the  top  of 
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the  minute  pterv^o-pafafine  cana/,  formed  by  thc  palale  and  sphenoid  bones.  The 
spheno-palatine  foranun  c»peris  throiigh  thc  inncr  wall  into  the  nasal  cavily.  Thc 
fossa  oiKiis  beluvv  into  tht*  posterior  palaiine  catui!. 

The  Roof  of  the  Mouth. — This  comprlses  the  hard  palaie  and  the  inner 
aspect  of  the  ahfolar  proass.  The  proportions,  as  slated  elsevvherc  (p^e  229), 
vary  :  as  a  rule,  ihe  broad  palate  js  leas  vaiilied  ihan  the  narrow  one.  The  oral 
roof  prescnts  the  orifices  of  ihree  canals, — the  anteriar^  and  the  two  posterior 
pa/aiifif.  Thc  first  Ls  situated  in  the  mid-linc  in  front,  the  olhurs  at  the  outcr 
posiorior  anglos.  Thc  paiatine  grooves  far  the  anterior  palatine  nerves  and  accom« 
panying  blood-vcsstls  cxlcnd  forttaid  from  the  postorior  palatine  foramina.  Be- 
himl,  but  close  to,  thc  latter  are  thr  orifires  nf  the  accessnry  palatine  ranals. 
The  inncr  sitle  of  the  alveolar  process  is  rou^h  except  oppi>site  the  sccond  and 
Ihird  molar  tceth,  and  the  same  is  true  of  that  part  of  the  pahue  made  by  the  superior 
niaxi11x.  An  occasional  sivcUing.  thc  torus  palatinua,  is  in  the  mid-Iine  at  the 
junction  of  thc  supcrior  maxil!8e.  Internal  m  thc  firsi  molar  is  a  ridge  with  the 
groovi- outsidc  of  it  at  thc  latcral  bordcr  of  the  inaxilla.  Thc  line  scparating  the 
supcrior  niaxiil:e  frotn  the  horizontal  plates  of  the  palate  bones  has  a  forward  cur\'e 
in  thc  middle  in  ncarly  thruc-quarters  of  the  cases.  U  is  about  straight  in  some 
twenly  per  cent.  and  curved  backward  in  the  rest.  The  fissures  are  not  alu'ays 
svmmeirical.* 

The  Architecture  of  thc  Facc.  —  With  thc  cxccption  n{  thc  iower  iaw.  ihe 
struclurc  of  ihe  facc  is  c-.\ircnicly  li^ht.  \\  is  subjcct  to  no  slrain  save  through  that 
bone,  and  to  soinc  cxlunt  through  thc  action  of  tlie  tongue  on  the  palate  ;  it  has. 
hott'ever.  to  be  protectc*!  against  occasional  violencc.  There  are  cerlain  strong  and 
slrengthcning  regions.  The  hard  palate  is  strong  throughout.  except  at  the  hind 
part,  and  espcciallv  strong  back  of  thc  incisors.  Some  sirength  is  gained  by  a 
thickcning  jusl  oiitside  of  thc  nasal  opcning  aljovo  thc  caninc  teclh,  ruiiiiing  up 
into  the  ridge  in  front  of  the  lachrvnial  groove.  Thi*  rnot  of  tlie  noše  is  aI«o  very 
thick.  The  face  is  cnasiderably  sirengOioned  ilirouj^li  the  inular  bt>ne  and  ils  con- 
nections,  especially  with  thc  robust  ext(-Tnal  an^ular  process.  A  little  support  is 
probablv  glven  to  the  back  of  the  jaw  through  the  pterygoids. 

ANTHROPOLOGV  OF  THE  SKULL. 

There  are  cerlAin  tcrms  and  measuremeiiLs  whicli  should  bc  known,  espcciallv  3*  some  of 
theni  ttjme  into  praclical  iise  in  the  surgerv  of  the  skull. 


Points  on  thc  Surface  of  the  Skull. — (Sec  also  FiK-  265,  page  241.) 

Atfcolar  fsiinl .  th«  hnvesi  |K)int  in  Uie  rniil-line  of  ihe  iipper  alveolar  process. 

Asterion.  ihe  luwer  cnti  of  the  UmilKloid;il  snturc  ;  three  sutures  diverge  from  it  like  rays. 

Auricular point.  ih<.-  ciijtrt-  ot  thc  t.xu-ni.il  :tudit(>ry  nieatus, 

Basum,  the  .iiilertor  (»oint  »rf  the  innrpn  nf  the  ftiramen  magnum. 

Jirfgma,  the  anterior  end  of  the  sagittal  sutiire. 

DairvoH.  the  pnini  of  contaot  of  \\\v  frontni,  iiin.\ill.iry,  and  Iaclir\iiial  l>ones. 

GlnbrUa.  tlif  renion  .'tlmve  tht-  ni.)Sf  i»etween  the  snperciliary  eminences. 

GIntoid point.  the-  eenlre  of  the  glenoid  fossa. 

(ionion.  the  outer  side  of  Ihe  an^^lf  of  the  Iower  jaw. 

fniott,  ihf  i,*xleriwl  uct-ipltal  prntiil>er:ince. 

Lambtia.  the  [Kmterior  end  of  the  sagiltal  suture. 


Jlfalar  hoint,  ihe  most  proniineiii  jM>int  of  tliat  Ume. 

Hft-ntiit point.  Ihe  most  anitririr  point  of  the  syniphysis  of  the  lov 

NasioH.  the  point  of  contnrt  of  the  frnnlAl  \«aw  \\\\h  both  nasals 


lower  Jaw. 
als, 

Obeliitn.  the  s-iK'ttal  sumr*-  tn  the  rej;'"n  of  iht  |>arirtal  furaminn. 

Oiiipitaf fHfint,  ihe  moM  [MKtfrior  pomt  in  Ihe  mid-line.     ( It  is  ahove  the  protuberance.) 

Ophr}on,  ihe  poinl  of  interscction  o(  the  median  line  with  a  line  eonnecUnK  the  tops  of  the 
orbits. 

OptMt^intt.  the  posterior  pojnt  of  the  marj^n  of  the  foramen  maprnum. 

PterioH,  the  rejfion  where  the  frontal.  the  preal  win(;  of  the  spln;noid.  The  pnrietal.  .ind 
the  lempoml  bones  alniost  meet.  ( ,^•;.  in  f.ict.  ihey  ver>'  rarelv  do  mect,  ihe  temi  is  a  lague 
one. ) 


*  For  the  descriplion  nf  tltis  f.in.il.  s>f  nnder  Siiperior  Maxilla  {pagc 
'  Stieda  :  Areh.  fur  Anlhn»;K»l.,  iRgj. 
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StepkanioH,  Uie  region  uhere  thu  curvcd  ]int:s  on  thc  teniporal  bone  cross  tbe  coronal 
sucure. 

^^      ^utitnasal  f>mnt,  in  ihe  median  line  at  the  root  of  thc  aiitc-rior  nnsni  spine. 
^P      Indices.— tlie  cephalic  index  is  tke  Ritio  of  the   t>n.-acliii   tu   thc   lenijth   of  the  skull 

^=^^^^— ).  The  leiiKili  is  taken  froin  the  jjlabt-Ila  to  the  occipiuil  poiiil.  and  the  breaHUi  is 
tl»e  KTtatest  iransverec  diameler  alKive  ihc  siipraniiistoid  ridgc.  A  high  iiulex  menns  a  short 
slfulf;  a  lt>w  iiulex,  a  loi«  ime.  A  skull  with  an  index  above  80  is  brachycephaHc  ;  from  75  to 
80,  mfsatkephalk ;  beJow  75.  doHchocrpkalic. 

The   ind«   of  height   is  the   ratio  of  thc  line  from   iMision  to   l)a-Ema   to  the  It-nRih 

( "^^ŽiMh*'*^ ')■  ^  ^'^""  ^*'^*  "*"  inde-t  above  75  is  kvpsicephclic :  from  70  10  75.  otthocfphalic : 
belou'  70,  piaiyc^haH€ . 

The  facial  indcx  is  ihc  ratio  of  the  lenglh  to  ihe  breadth  of  the  facc  ( '-^^"^^^  j.    The 

leneth  is  from  thc  na.sion  to  Uie  niental  point,  and  the  breadth  is  llie  jcrcHlest  at  the  zygomatic 
hca.  A  high  inclex  mcans  a  Iohk  face.  A  hcad  with  a  facial  index  above  50  is  teptoprosopic ; 
^_  wilh  a  lowcr  one,  ihnM<^pro5opic.  In  ihe  :ibse.nce  v\  the  Iowit  ja\v  the  index  i>f  the  upper 
ce  may  1k-  taken,  which  is  ahnost  emially  valvinblc.  The  only  difference  is  thul  the  lenRlh  is 
laken  from  the  na.-«ion  to  the  aivcolar  point,  and  thal  an  index  above  50  is  feptoprosopU,  and  one 
^low  it  chatn^prosopic. 
wk     The  nasal  inde«  is  the  ratio  of  thc  letigth  of  the  noše  to  the  breadth  (  "^^y,,|"ip-  )•    The 

iRiKih  is  measured  in  a  straight  Hne  from  the  fronlo-nasal  suture  lo  the  anlerior  nasal  spine. 
A  skuH  is  leptorhirte  when  the  index  is  below  48;  whcn  from  48  to  55.  mesorhine ;  and  uhen 
above  53.  platyrhin€. 

Tl»e  otbiul  index  is  the  ratio  of  thc  height  of  the  bese  lo  the  breadth.  ihiis  ( ^^^.j^f^  )• 
Thc  breadth  is  a  horizonta!  from  the  oiUer  border  to  the  point  of  eontact  of  the  (mnlai  wiih  the 
fnaxilL-i  and  Iachrymid.  A  large  index  mcans  a  hi^h  orbit.  An  orbit  with  an  tndex  belo\v  H4  is 
microsemt :  wilh  one  from  S4  to  S9,  mesoseme ;  with  one  ab<jve  S9,  megasfme.  An  index  of  70 
Is  low  for  a  Caucasian.  and  one  of  ic*  very  high.  The  avera^e  for  Tjij^Iish  skulls  is  said  to  1«?  flJR. 
The  index  depends  considerablv  on  tht-  exteiit  to  which  thc  uppcr  border  overhanffs. 

Thc  palaia!  index  is  the  raliu  of  the  breadth  to  the  Icn^tli.  Thc  fonrcr  is  taken  frnni  the 
socket  of  \\\c  sccond  niolar  of  one  side  to  ihat  of  the  other ;   the  latter  Is  from  the  alveolar 

process  In  the  middle  line  to  the  posterior  nasal  spine  ( '°°  igngi"' —  }' 

Prosnalhism  denutes  tlie  forward  projectlon  of  the  face.  This  was  formcrlv  cxpressed  by 
what  is  kiiown  as  Campcr^i  /tuia!  angir.  ttliich  wiLs  nieasured  on  thc  are  lietueen  iwo  hnes 
mccting  at  thc  nasal  spine,  one  staninj;  from  the  auricular  point.  thc  othcr  fumi  Ihc  most  promi- 
ncni  iKirt  of  the  forchcad  in  the  middle  line  (av«jidinK  die  projectinji  noše).  This  has  fallen  into 
disuse  owing  to  inherent  dcfccts,  and  oerhaps  in  part  t«  the  discordimi  directions  given  U*t 
drawinK  the  lincs.     Fiower's  gnaihk  tnJi-v  is  ihe  ratio  of  the  line  from  the  basion  to  the 

alveolor  point  to  the  line  from  the  basion  to  the  naslon  ( ^^^'— ^JJ^^hj" J  *"^)-  A  skull  is 
orihognathous  with  an  index  below  98 ;  mesognatkous  with  one  from  9S  to  103 ;  prognaihons 
»ith  une  aliove  103. 

Shape  of  Ihe  Skull.— Extrcme  forms  ocair  in  Caucasiaivs.  The  Ionu.  narn>w  'iknll,  utth 
crfien  a  sli^ht  prominence  aloiiu  the  sji^ittal  siiture,  the  scaphoid/orm,  is  due  to  ihe  earlv  ilnsure 
of  the  sa>pital  suture,  and  the  short.  round  skull  to  ihat  of  the  iransverse  ones.  In  siippon  of  this 
theorv  is  the  fact  ihat  the  metopk  or  median  frontal  suture  is  never  fotmd  in  narroiv.  bin  univ  in 
broad  skulls.  The  hii^h,  suRar-loaf.  acrorephalk  skull  shovvs  oblltcration  of  ali  three  siilures  on 
thetOTi  i»f  the  vanll.  The  preal  backward  occipital  i)rojt-ction  sonictimes  secn  is  lisiially  asso- 
datca  \vith  many  \Vormian  lx>ncs  in  the  lambdoidal  suture. 

The  Iunjr  [>^le  of  skull  i^*  naturallv  .'isstjt-iatLil  «irh  Ihc  hmK,  narrow  face.  and  the  round 
head  wiih  the  bn>.id  face  :  but  the  conneclion  is  not  alisolute.  The  tuo  ty|>es  of  fact  doser\c  a 
short  consideration.  The  mtrrow  fate  has  the  high  orbit,  the  narrow  noše.  wilh  ihe  a[>eri\ire 
pointed  atMive.  and  a  Ionu.  tiarrtnv  jialate.  The  outlinc  of  thc  ranjre  of  teeth  in  one  jaw  lo  a  greal 
extent  determines  ihat  of  the  other  ;  but,  in  addition  in  the  smaller  curve,  thc  Iower  iaw  in  this 
form  Ls  ralher  dcHcate,  is  particularly  likely  to  sliow  the  constriciion  in  front  of  Ihc  niasseler. 
and  h;w  a  more  obiuse  an^le.  The  short  and  broad  far  ^  has  wide.  low  orhits.  a  broad  and 
almost  quadrilateral  oc>eninKof  the  noše.  and  a  wic!e  pair  of  jaus,  thc  louer  with  an  approxi- 
malclv  square  an^e.  If.  as  is  most  probabtv  the  čase.  thc  head  is  orihognathous.  llic  ed^es  of 
tbe  tix-th  tcnd  to  form  part  of  an  antero-iMisteriur  mrve.  which  is  partirularlv  marked  in  the 
regifm  nf  the  irmlars.  It  is  to  lie  noted,  however,  Ihat  some,  <«"  any,  i>f  lliese  featurcs  niay  be 
fonnd  in  a  face  of  thc  opposiic  t\'pe. 

Dimensions  of  the  Skull.-^The  actual  len^h  of  the  variniLS  diamcters  is  of  much  lefis 
importance  Ihan  iheir  relations  to  one  another  in  the  science  of  cranioloKV  :  Ihev  mav,  iKuvcver, 
be  important  in  mcdico-lcKal  questions.  \Vith  the  exceprioii  of  the  fiei^ht.  t'hey  vary  uithin 
widc  Itmits,  even  among  Caucasians.  In  the  folIowing  table  the  mcans  of  bolh  sexes  are  from 
Broca: 

MkIcs.  Feniale«. 

M«an  Mtllliatircfc.    MUHtnclies. 

Lenj^^th - i8a  174 

Breadth  .  .       145  15.5 

Height 133  125 
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Cranial  Capacity. — This  mav  var\'  in  ;ill  races  fn.>m  looo  to  1800  cubic  <»ntimetre«. 
\VcIcker  gives  the  tollowiiiB"  ineaiis  and  extrcines  ior  white  races  ; ' 


Mean. 
Cu.  1111. 


Males 
FemaJes 


Miucimaiii. 
Cu.  cm. 

179" 

1550 


Minimum. 
Cu.  cm. 

i2ao 

1090 


A  skull  uith  a  capacity  exceeding  145U  cubic  centimetres  is  tm^acephalU :  one  with  a 
capacitv  froiii  1350  U)  1450.  tnesoi-ephalic:  one  below  1350,  microcephalic. 

ManouvriLT  has  dcvist-d  a  formula  for  calciilating  Uie  weight  of  the  brain  from  tbe  crantal 
capacity,  as  foIlows  :  wcifihl  in  graniiiie-S  ts  to  capaci^  in  cubic  centimetres  as  1  to  o.»7. 

A&yinmetry. — The  whole  head  Is  almost  a!way!(  a.symnit;tnc^i.  The  leit  side  of  the 
cranium,  as  shown  by  hatters'  niodels,  is  largcr,  cs)>eciiilly  in  tlie  frnntal  region.  The  right 
side  *if  iJie  head  is  usuaUy  the  higher.  Tht  ciiiisc  01  tliis  is  prob.ibIy  to  be  found  in  habitual 
pusilion.  The  spine  is  not  held  symmetricany,  but  the  atlas  inchnes  to  ihe  lett ;  the  Uead,  when 
held  most  firmly.  doe,s  not  re?;t  evenly  on  both  condyI*rs,  but  on  one.  usually  tlie  leti.  The 
position  of  tlie  head,  thus  taken,  is  not  enough  to  compensate  ior  the  obhquity  ot  the  base  ;  but 
certatn  changes  take  plact  in  the  relutiuns  oT  the  component  parts.    Thus  a  iace  uhich  seetns 

Fig.  260. 
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tolerably  syTnnietrical  wl»en  resting  on  the  left  condyle  onIy  becomes  quite  une\'cn  if  placed 
upon  both.  The  right  orbit  is  usually  ihe  higher,  the  right  side  of  iJie  |aw  is  the  slronger.  and 
it-s  leeth  are  sel  in  a  smalier  cu^^•e.  The  lip  01  the  noše  tums  to  the  rignt.  Moreover.  the  face 
lacks  synnn\elry  in  another  direetJoii :  tbe  nght  tipper  jaw  and  the  malar  bone  are  more  prnmi- 
nent  than  the  left.  More  siriking  difTerences.  dependmg  on  these,  are  seen  during  life,  which 
are  ascribed  to  the  effect  of  gravity  on  soft  parts  habitual  ly  held  unevenlv,  the  ri^Jit  side  bcing 
the  hi^her.  The  right  eve  is  the  higher  and.  .ipparently.  the  larger.  the  litls  being'  f.^^the^  a|»rt ; 
while  the  cleft  is  narrow  on  the  left  and  the  eye  nearer  the  noše.  The  left  nostril  is  the  lar^cr : 
the  left  fold  of  the  cheek  is  less  mark<'d.  In  a  certain  proportion  of  persons  aH  these  peculianties 
are  reversed,  and  some  of  them  rnHy  Ih*  transf^ioseil  without  the  others. 

Growth  and  Age  of  the  Skull.— Hy  ihc  sixth  month  of  fcetal  liie  the  skull,  though  smaller,  b 
In  mnch  the  same  condition  as  al  binh.  escepl  that  Then  the  occijiital  region  is  relativelv  larger. 
The  most  strikitig  i^iints  are  the  hisignifir.uu-e  of  the  face  and  the  flatness  of  the  inferJor  siirface. 
in  the  cranium  the  frontal  rrgion  is  relativelv  small.  The  vault,  which  is  devcioped  in  mem- 
brane, presents  marked  prominences  at  the  parietal  and  frontal  eminences,  and  a  smaller  one  at 

'  Kxlreme  ca-se*i  orrasionallv  pass  the-<ie  limils.  There  Is  in  the  \Varrpn  Mnseum  the  skull 
of  a  1  bVhlander  with  a  cipacity  of  1990  cubic  centimetres.  and  one  of  a  tnll  man,  presnmablv  an 
American,  uho  could  read  and  write,  though  his  Imelligence  was  defectjve,  with  a  capacitv  cA 
1225  cubir  rentimetre«.  Tumer  has  noted  the  skull  of  a  female  Anstrallan  of  930  cubic  centi- 
n>etres'  capadty. 


OF  THE   SKUU 


23  T 


thc  eittenutl  occipital  protuberance,  froni  whicli  radiatitig  lints  in  tlie  bone  mark  ihe  process  of 
tJevelopimmt.  The  lK»n«»  uf  Ihe  vault  are  exceedinKly  thin.  Each  is  separate,  the  extcnial 
periosteuni  and  the  dura  uniting  at  the  edges,  thus  limiting  the  spread  of  an  efiusioii  untler  ihe 
lornicr  tt»  one  bone. 

Sijc  places  uhere  Ihere  are  ctuisiderable  membranuus  intervals  l>etween  the  developing 
bones  are  callcd  fontanelles.  Thev  are  situatecl  <it  the  four  iingles  of  the  parietal  bon«is,  m*  tliat 
two  are  median  and  iwo  are  on  ciiher  side.  The  median  onts,  by  far  the  most  proniinent,  are 
the  anleriur  and  [losterior  fonlHnellirs.  Tht  antcrior  foniancUr.  an  important  landmaik  in  mid- 
wifery,  is  a  dianiond-shapcd  space  between  the  rounded  angles  of  thc  parietaJs  and  frontals,  some 
thirtv-five  millimetres  long  hy  twentj-rtve  millimetrc-s  broad.  Tliis  one  continues  togrow  after 
birtli,  and  is  mit  rloseil  lili  s<itnt?  linie  in  the  lirst  half  cif  Ihe  second  vear,  or  even  tater.  The 
posUrior  fontaneUe  is  situiited  at  The  apex  of  the  stiimmoiis  portion  ol  ihe  occipital,  exl(-ndlng 
between  the  parieiaLs.  At  an  early  siage.  ouing  to  thc  niedi/m  fissnre  in  the  tx:ripilal.  it  is 
dianiiind-shaped,  hut  hitt--r  it  is  triangular.  The  space  is  more  or  less  filled  up  in  the  last  twa 
months  before  birth,  but  il  niay  not  be  lruly  closed  lor  a  month  or  tuo  after.  The  antčnor 
lateral  fontatietU  is  a  small  unimportant  s|Tace  at  the  lower  ailterior  angle  uf  the  jjarietal,  above 
liie  great  »ing  01"  ihe  sphenoid,  and  extending  around  il.  It  usuully  closes  al  from  two  to  ihr<,-e 
niunth»  after  birth.  The  pan  belween  the  .sphenoid  and  squamosal  is  likely  to  persist  the 
tongesL     According  to  Sutton,*  in  early  fcctal  liic  thc  orbilo-sphenoid  bone  reaches  the  lateral 
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wall  of  thc  skiill  al  Ihis  point,  and  a  piece  of  cartilage  belonging  to  it  is  fonnd  in  this  fontanelle. 
It  becomes  bone  in  thc  coursc  of  the  first  year,  and  may  iinite  witli  eiilier  sphenoid,  temporal, 
fronial,  or  imrietiil,  or  i>ersist  as  the  fftiptertc  bone.  It  most  often  joins  the  panetal.  The  pos- 
irrior  latfrai  fontanfUe.  under  the  corresponding  angle  of  the  panetal.  extends  down  betueen 
the  temporal  nnd  the  occipital.     It  is  larger  than  the  preceding,  and  mav  be  very  distinct  for  a 


line  of  junction  of  the  two  parts  of  the  smiamoiis  jKirtion  of  the  occipital  persists  till  after  birth, 
and  mnst  not  Ih:  misiaken  for  »11  effect  ot  violence. 

Thc  mastoid  proress  does  not  exi>i  al  birth.  The  tympanic  bone  is  a  mere  h^tme  for  the 
ear-drum.  The  base  of  the  cranium  is  ver>-  flat.  The  condyles  are  barely  preminem,  and  the 
basilar  process  rises  but  slightlv. 

In  the  first  vear  the  onter  siirface  of  the  bones  of  the  vault  becomes  smooth,  The  bones  gaiii 
in  thickness,  and  in  the  second  vear  the  <liploe  api»ears.  At  the  same  Ume  the  jaggeti  points 
develop  in  the  sutures,  and  at  the  end  of  that  vear  the  melopic  suiure  beiween  the  frontals 
closes. 

*  Journal  of  Anatomv  and  rh\-siology.  vol.  xviii,,  1SS4. 

*  Adachi ;  Ueber  dieSeilenfontmellen,  Zeitschrift  fUr  Morph.  und  Anthrop.,  Bd.  H.,  Heft  a. 
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Thvjact,  while  helping  to  form  the  orbit  and  nasal  cavitics.  is  tissentialiv  for  the  ]nws.  and 
the  i;»ws  lor  ihe  ici-th.  The  ^rt-atest  clianKf  in  ilit-  htacl  ;iftt-r  birth  is  ilie  ildivnivarcl  Krottth  ol 
Ih«  facc.  AccordiriK  to  Froriep,  in  ihe  infaiit  the  face  is  Ut  iht;  rniniiim  :ih  i  to  iS ;  ai  two  yi--ar* 
as  I  to  f) ;  at  Avtr,  as  i  to  4  ;  at  tcn.  as  i  to  3  ;  in  the  grown  u'onia]i  as  i  to  2.5 ;  in  the  man 
as  1  lo  3.  On  coiurasting  the  front  vieiv  in  tlie  iniaiit  and  adult.  cuiiiiting  as  "factr"  ali  belu» 
a  line  at  the  top  nf  the  orbits  and  as  "  crrmium"  ali  abovt  it,  it  will  be  štren  tlial  in  tht  iiifant 
the  craniiim  fornis  aboiit  onc-hall  and  in  the  adult  niuch  less.  The  lowcr  border  ni  the  nasij 
upcninfc  Is  at  birth  Imt  verv  liule  lieUuv  the  orbit.  A  lim-  cunnectinij  the  loucsl  jHiiiils  ni  tlic 
malar  lx)nes  passe^  al  ihis  a>:e  niidsvav  betueen  the  n;Lsal  oi^ieninj;  and  ihe  border  uftlie  alvcolar 
prtKress.  At  birth  the  nasal  aperture  Is  relativelj-  broad  ;  its  luwer  border  is  not  shar|>ly  marktrd 
off  from  the  face  A  line  froiii  the  uas;il  spine  runs  uutward  to  eiid  insiik-  Ihe  cavity.  and  llie 
crt*st  from  the  outer  bortier  ts  stili  rudimentarv,  ending  shortiy  on  Uie  front  of  Uie  fucf.  !»o  ihal 
nt  the  otiter  angle  there  is  no  distinct  separaliun  between  face  and  nasal  cavity.'  The  nasal 
cavitv  is  shalIow.  the  posterior  nares  ver>'  small.  The  voiner  slants  slron|ily  furuard.  The 
lower  Jau-  is  small  and  the  angle  of  the  ramus  ven  obtuse.  The  alveolar  [>rocts;.es  are  rudi- 
menlary.     The  breadth  of  the  skull  at  iis  uidest  equals  ur  excet:ds  tlic  combincd  height  of  tbe 
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craniuni  and  fact?  in  the  infani ;  in  the  adult  it  is  but  ihree-miarters  of  it.     The  breadth  of  the 
facc  is  to  »t<  hcight  as  in  to  4  at  birth,  and  about  as  g  to  S  in  tlie  adult. 

Mcrkel  divides  ihe  growth  of  the  head  into  two  iJtrinds,  with  an  intervening  one  o!  resi, 
The  first  en<fc*  with  the  ^ievenlh  vear.  and  is  followed  by  inactivit\'  till  puhert\-,  when  the  second 
period  begins.  Thv  Jirst  f^eriad  mA\  be  subdivided  into  Ihree  stages.  In  Uie  ^rst  stage,  reach- 
11^  totlieend  of  the  firsi  vear,  ihe  growlh  is  general,  btit  ihe  face  gains  nn  the  craninm.  At  six 
monlhs  Ihe  l);isilar  pro<-ess  rises  more  shari>ly.  »hich,  uith  the  <lown\vard  grow1h  of  the  face,  has 
nn  itnpiiriant  cffcct  on  the  shape  of  the  naso-phar\'nx.  The  lower  part  of  the  nasal  cavity  gains 
l>Anicularlv.  The  ix'>sterior<)i)eiiing  donbles  iis  sfze  in  ihe  first  Rix  nionths,  lo  reniain  siationary 
lili  Ihc-  enil  i>f  the  s«Miitui  vear.  In  ihe  s.ecomi  shi^e.  to  the  end  of  the  fifih  vear.  the  vaiilt  gTows 
more  than  the  base,  assuming  a  more  ronnded  and  finished  appearancc.  The  facc  stili  gains 
relatively,  hut  Krows  more  in  breadth  than  in  height.  In  ihe  third  stagr.  rorri-sponding  m(ighly 
(o  Ihe  sevfnth  vear,  ihe  base  gr<iws  more  and  the  vanit  less.  The  face  lengthens  considerably, 
the  grottih  in  tne  n:L«;al  chamhers  heing  chieHv  in  tho  Iower  part.  The  head,  though  smHtI,  has 
losi  Ihe  infaniile  as|ieci.  Tlu-  forarnen  niiignnm  and  the  petroiis  |>onion  of  tlu-  icm|ioraI  have 
reachetl  Iheir  fiilt  Mze,  and  the  orbit  very  nearlv-  The  parietal  and  frtmtal  eminences  are  stili 
ver)-  prominent.     The  mastoid  is  nidimentar)'.    This  condition  lasts  lili  pubtrty.  when  llie 

*  Macalister :  Journal  o(  Anatomy  and  Physiolc^-.  vol.  xxxii..  1898. 
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sfcond  period  lie^tis.  This  is  mjirkcd  bygrowth  in  aH  direriions,  Ihe  gradual  rounding  off  o/ 
the  t-nimoinvr-i  o(  llu-  vavili.  Mil-  progress  of  ihu  m;isinitl.  tht-  sireiiK:i!ieninK  oi  ridj;t^.  tlu-  grciilcr 
curving  iti  ihe  zyj;ntii.itic  nrches,  and  the  increast?  ol  the  tace.  Pliis  last  is  due  cliiefl)-  lo  ijje 
advanct  of  ihc  nost-.  the  K^in  of  ihc  supt;rcili.-iry  emint-nces,  and  the  Increase  of  the  hiuer  jaw. 
'ITifc  rise  <if  Ihe  basilariirix'».-ss  incrcjiscs  aiul  the  occijiital  coiidvlts  stand  oui  more  fi  um  the  bases 
at  the  frunt  i^lgcs.  Thtrse  proL-esses  are  nearlv  fimsbed  in  tJie  ieniale  by  nineteen  and  in  the 
rnale  one  or  two  ye;irs  hiicr.  thoii^h.  espcciallv  in  tlie  latter,  thev  reauirc  scveral  yean;  nuirt-  for 
tlieir  alisiiluli;  c-<inipU*lion.  The  tbickiit-ss  <if  the  vaiih  is  ver>' 'nenrly  reached  by  pubeny.  At 
se  v  en  the  fruntal  bimis  is  unly  as  large  as  a  pe.i.  lis  develupnient  is  not  cnmpleled  bdore  the 
tvfentičth  ycar.    There  is  ho  means  01  krHJWing  uhethL-r  or  nut  it  then  entircly  reafU,-».. 

The  (*rbit  beare  ncarly  the  same  proportioii  lo  ihe  traniimi  al  ali  ages  ;  but  at  binli  it  equals 
abuttt  une-hali  uf  tile  heiKbt  of  the  face,  and  in  the  adult  rather  less  tJian  one-third.  At  binh  the 
axis  of  ihc  orbit  Ls  horizontal.  \Vbile  sonietinies  the  iransverse  diaiiieler  of  the  \\ssv  uf  Ihe  orbil 
is  much  Ihc  Inrger,  this  does  nol  seein  to  be  a]ways  so.  As  die  iace  grou  s  ilie  vertical  diameter 
increases  rjpidiv,  .so  tiial,  according  to  Merkel,  at  hve  the  base  larks  only  t\vo  or  ihree  millimeires 
oi  ihc  adult  heighl.  uhJch  it  jjains  in  the  nexl  two  years.  The  full  breadlh  is  proliab!y  not 
Attainctl  iM-ture  pubertv. 

Tbc  ehanges  in  ine  nasai  cafity  are  iniimrtaiit  as  an  essenttal  element  in  ihe  growih  of  the 
fttce.  Al  birth  ihe  line  of  the  hard  [>alate.  i:  prolon^ed  back,  \vi>uUI  strikc  near  the  junction  of 
the  basilar  process  and  spbeiioid  ;  al  three  it  strikes  near  ihe  middie  of  the  basilar  ;  al  si.T,  Uie 
front  cdge  of  the  lorameii  macnum.  which  is  ncarlv  or  (|uiie  ihi-  condititin  »>f  Ihe  aduJL  The 
measurcments  of  the  vertical  dianieler  of  ihe  choana*  are  importanl  froni  thcir  signittcaiice  wiih 
rcgard  lo  IkjIIi  Ihe  noše  and  the  pbar>-nx.  At  birth  the  hei^ht  Ls  (rom  five  to  si.\  nullinietres 
(seven  millinu:tres  is  excentional )  and  tJie  breadth  of  rach  oiienlng  ver)  littk-  greater.  At  from 
MX  montljs  lo  a  year  Ijotli  dianieters  have  doubled.  their  |)roportions  reniaininK  unchanped. 
Tbere  is  liitle  chance  beiore  the  end  of  the  second  year,  when  Ibe  hei^ht  increases  more  rapidlv. 
Thus  lhey  change  froni  circular  to  oblonR  oi>enin^.  It  is  not  till  a/ter  puberty  Uiat  the  lieignt 
cxccčds  the  distjtnce  between  the  iiileniiil  plervgoid  platt:s, 
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The  Cloiure  of  the  Sutures. — Tlie  occipltal  tx)ne  unites  with  the  hastsphenoid  at  the 
cerebraj  aspect  aiiout  st-venteen  and  on  the  outside  of  the  skull  some  ihree  vcars  laier.  The 
lower  end  of  the  sniurp  belwi-rn  ihe  orripiial  and  the  mJisloid  process  is  one oJ  ihe  lir^l  lo cluse. 
\Ve  have  seen  il  U>sl  in  a  skull  of  fourleen.  of  which  tbe  othcr  bones  were  almusi  faJHiiK  npart. 
No  doubt  this  wns  exceptionaIly  early.  The  closure  of  the  great  snturcj*  uf  ihe  vault '  ( lo  which 
tlic  ttrrm  ui  i]sUHlly  a[»plied  |  lx-gins  on  thr  hisidi-  of  the  skull.  probably  before  ihirtj".  at  the  lower 
ends  of  the  coron;d  and  at  the  back  of  ihe  sujiittal.  and  sprcads  irresnhirlv.  Tbc  process  is 
genenilly  far  advanred  before  it  apnears  on  the  outside.  The  closure  of  the  stilnres  on  one  side 
«»f  the  he^d  iktes  nol  nftres.sarily  foltow  tlic  siime  course  on  the  other.  It  has  usually  begun  on 
Ihe  onislde  by  fony.  allliouKh  Ihe  s\imres  are  stili  distinrt-  Thev  nrolKiblv  are  nt-arlv  or  quite 
obliierated  on  the  inside  by  lifty-fi\e.  The  npe.x  of  the  lambdtiiJal  suUtre  is  one  of  the  last 
pi^iiiLs  t4>  jKtsist  intenially.  It  is  ini|xissible  1(j  stale  wilh  accuracv  Ihe  tirne  at  which  the 
sutures  disapjvar  on  ibe  oulside.  as  lliis  inay  never  occiir,  and  the  proc-css  thrnUKhout  is  uUerly 
irreRiilar.  AH  mav  be  gone  verj  early  or  ali  niay  be  distinct  at  an  adv«nce<l  ajije.  \Vhtn  ihe 
niriojtit  snture  fiiils  to  close  in  eariv  rhildhood  it  is  one  of  the  very  last  to  disappcar.  It  is 
uiisiife  from  the  sutures  alunc  to  draw  any  concluslons  as  to  the  age  of  a  skull. 
The  weight  of  the  skull  in  boih  se.\es  is  greatcst  from  twenly  lo  forty-tive.' 
Tbe  changes  in  old  age  are  rssenlJallv  atrophic.  The  most  striking  is  the  absorplton  of 
the  alveolar  processes ;  this,  hnwevcr,  may  oc<ur  premaUircIv  from  the  loss  of  teeth.  The 
angle  of  the  Iower  jaw  becomes  much  more  obtuse.     The  Ihin  parls  of  the  face  ivn\\  of  the  base 

'  Du'ight  :  The  Closiire  of  tlie  Cranial  Siitnres  as  a  Sign  of  Age,  Boston  Medica!  and  Sur- 
gkal  louroal,  1890.    Parsons :  /Vnthrop  Institute  G.  Brit.  and  Ircland,  vol.  xxx,  1905. 
'Gurriere  and  Masselti :  RivLsta  sperinient.  di  Freniatria  e  de  Med.  legale,  1895. 
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of  ihf  skull  Ijecome  slill  thinntT  and  may  h«  ciuite  absorbed.  The  thinning  of  the  vaiilt  U  less 
marked.  Occasionally,  in  cxtrcnK-  age,  svmmetrii-al  dfpressions  appear  in  the  uppcr  parti  «rf 
Ihe  iKirietals  behind  the  vcrtcx.  In  the  laner  part  of  lifc  tlic  lront;il  sinuses  cnlargt.  as  tlie  iruier 
lablc  fol!ows  the  shrinkiiiR  brain.  In  some  rare  cases  Uit  skull  grows  heaner  in  old  age.  owing 
to  an  incroasc  in  tliiL-kiitrss  i>f  the  inner  table. 

DifTerences  due  to  Scx. —  There  is  no  markcd  sexiial  difference  in  skulls  up  to  pubeny. 
Thest  cluiracteristitis  appear  (hiring  the  last  stage  of  growth.  Th«y  may  be  siimmed  up  by 
saying  ihat  the  femali;  skull  differs  less  than  th«  male  fri>m  iliat  of  childhood.  The  parietai  and 
Irontal  eminenct«  are  more  prominent ;  the  suiTerciliary  prominences  and  glabflln  Icss  marked  ; 
the  /ygomata,  mastoid.  uccipital  protul>erance,  and  muscidar  ridges  less  developed.  The  whole 
stnicture  is  ligliter.  The  luce  is  »maller  iii  pro|Kirlton  to  the  cranium.  owing  to  the  lighler 
I  Jaws.  The  li>wer  jaw  alone  is  aiso  relatively  lighter  to  the  craniunv'  The  fronial  and  ocapital 
Iregions  are  less  develnped  than  ihe  i>;irietal.  Two  points  are  of  esjjecial  value,— namely,  in  the 
lemale  skull  the  change  of  direction  froin  the  forehead  to  the  top  of  the  head  is  more  sudden. 
suggesting  a  definite  angle,  \vhile  in  man  the  passage  is  imijerceptible  ;  and,  secondly.  in  man  a 
wedge-shaped  growth  anove  the  front  of  the  condyle  is  more  develot>ed,  so  as  to  ihrow  the  face 
higher  up.  There  is  no  trouble  in  recogni/ing  a  typical  skull  of  either  sex  ;  but  in  many  cases 
the  decision  is  difiicult,  and  somelimes  im(>05sible. 


Surface  Anatomy. — It  is  convenient  for  many  reasoiis  to  settle  on  what  shall 
be  callfd  the  norinul  levcl  uf  ihe  skull.  Tiiia  should  be  parailel  wilti  the  axis  of  the 
eye  when  lookink;  at  the  horizon.  It  is  expressed  by  a  plane  p;issin)7  through  the 
points  above  the  middle  of  each  external  auditory  meatus  and  the  lowest  points  of 
the  anterior  border  of  each  orbit.  A  simple  niethod  jg  to  regard  the  upper  border 
of  the  zygoma  as  horizontal,  but  thls  Js  not  sufhcicntlv  accurate  with  sktills  of  Iow 
races.  The  folIowing  parts  are  e3Sily  explorcd  by  the  hnger  :  the  whole  of  the  vaull 
as  far  aa  the  supcrior  occipital  line,  the  occipita]  protubi^rance  behind.  and  the  supe- 
rior  temporal  ridjjes  at  the  sides.  Often  the  brejima  and  sometimes  the  chief  sutures 
can  i)e  made  out.  The  possibilitv  of  parietai  depressions  is  tn  be  remembered  in  cases 
of  injury  ;  aIso  that  they  may  be  expected  to  be  svmmetrical. 

The  superci]iary  emineuces  and  the  upper  borders  of  (he  orbits  are  easily 
explored.  The  prominence  of  the  former  is  likely  to  imply  a  lai^c  frontal  sinus  ; 
but  the  convcrse  is  not  true,  for,  especiallv  in  the  latter  part  of  life,  there  niay  be  a 
larj^e  sinus  with  no  external  indication.  The  sinus  alway3  extends  do\vnward  to  the 
inner  side  of  the  orbit,  but  its  expaii3ion  outward  and  backward  is  very  uncertain. 
The  external  an^ular  prncess  protects  the  oiiter  side  of  the  eye,  and  one  or  bnth 
temporal  ridges  can  be  followed  from  it.  The  suturc  between  the  process  and  the 
malar  is  easily  felt  through  the  skJn.  A  line  connecting  the  most  prominent  points 
of  the  zygomatic  arches  indicates  the  dcpth  of  the  orbits. 

The  zygoina  is  easily  followed  backward  to  the  auricle.  By  pressing  the  latter 
foru'ard,  the  supramastoid  crest  can  be  made  out.  Just  beiow  this  is  the  spina  supra- 
meatum,  cloae  to  the  cartilaginous  meatus.  The  outside  of  the  mastoid  is  easily 
explored.  The  course  uf  the  lateral  sinus  is  in  a  curved  line  with  the  convexity 
upward  from  the  external  occipital  protuberance  to  the  upper  part  of  the  mastoid, 
only  the  lowcr  part  of  the  sinus  touchin]2f  a  straipht  line  l>etween  those  pvoints. 
According  to  Birminghain,  the  dcsccnding  part  foUows  roughly  the  line  of  the 
attachment  of  the  ear.  There  is,  however.  great  variation  in  its  course  as  to  the 
sharpness  of  its  descent  and  its  relation  to  the  surface  of  the  mastoid.  It  mav 
be  e.vceedingly  close,  or  in  no  particular  relation  to  it  rFigs.  199,  200.  and  de- 
scription  of  the  temporal  bone.  page  179).  The  antrum  leading  to  the  n^iastoid 
cells  is  just  back  of  the  upper  part  of  the  meatus,  often  under  a  small,  smooth 
surface. 

The  antrum  of  Highmore  in  the  superior  maxllta  extends  upward  to  the  floor 
of  the  orbit,  outward  into  tlic  inalar  prominence,  downward  to  just  above  the  line  of 
reflection  of  the  mucous  membrane  from  the  lips  to  the  alveolar  process,  and  inward 
to  the  line  of  attachment  of  the  ala  of  the  nosc,  which  is  al>ove  the  caninc  eminence 
and  marfcs  the  scparation  of  the  antrum  from  the  nasal  cavity. 

The  variations  of  the  upper  end  of  the  inftnidibulum  are  of  interest.  In  the 
cases  (about  one-half)  in  which  it  drains  the  frontal  sinus  it  is  easy  for  fluid  from  the 
latler  10  run  through  the  infundibulum  both  into  the  nasal  cavity  tlu-ough  the  hintus 
semilunaris  and    into  the  antrum  through    the  opening  in  Jts  outer  side.      If  the 


'  Gnrricrc  and  Massctti :  Kivista  spertment.  di  Freniatria  e  de  Med.  legale,  1895. 
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mhindibulum  ends  blindly.  thcre  is  less  likclihood  of  inHammation  sprcading  from 
ihe  frontal  sinus  to  the  antrum.  Thcnasal  bones  and  tiieir  junction  \vith  tlic  nasal 
cartilages  are  easily  recognizcd.  The  ramns  and  body  of  the  Iowcr  jaw  are  to  be 
exanitned  from  ihe  outside.  The  hcad  and  coronoid  procesa  are  felt  more  easil/  if 
the  mouth  be  opened. 

f  The  Cranium. — In  the  development  of  the  cranium.  provision  is  made  for  its 
continuous  enlargement,  so  that  it  may  accommodate  the  rapidlv  gprowing  brain. 
Accordingly,  the  tirst  rudiment  is  a  membranous  capsule,  at  the  base  of  which  carti- 
lage  IS  soon  formcd.  giving  support  to  the  ovcrlving  portions.  Then  severa!  centres 
of  ossification  appcar  in  various  portions  of  the  membrane  and  grovv  quickly,  so  as 
to  protect  the  ccrebral  mass.  the  membrane  remaining  betwcen  ihese  centres  stili 
permitting  the  growth  and  expansion  of  the'contents.  FinaUy,  the  separate  bones 
become  united,  first  at  their  edgea,  then  at  their  angles,  to  make  the  complete 
unyielding  bony  cranium. 

Arrest  of  these  processes  at  various  stages  produces  the  equaUy  various  forms 
of  malformation,  only  a  fevv  ol  which  need  be  mentioned  here.  Ii  is  to  be  obaerved 
that,  as  a  rulc,  they  affect  that  part  of  the  cranium  that  is  of  membranous  origin,  the 
base  (developed  from  carttlage)  bcing  much  more  rarelv  involved.  Tumer  (quoted 
by  AHen>  staies  that  this  is  because  the  areas  of  ihe  dif^ereni  bones  are  less  precisely 
dc6ned,  and  because  the  procesa  of  ossification  is  more  liablc  to  disturbancc  in  mem- 
brane than  in  cartilage. 

In  some  cases  the  who1e  calvarta  may  be  lacking  and  represented  only  by  a 
membrane.  Fissurcs  extcnding  from  the  margins  of  the  bones  towards  the  centres 
may  exist,  espcciany  in  the  fronlal  and  parieta!  bones.  and  may  bc  mistakcn  for 
fractures.  Olher  irregular  gaps  filled  wjlh  membrane  may  be  found,  and  are  gcn- 
eraUy  situated  at  or  near  the  nntural  ioramina  for  vesscis.  The  ossification  of  the 
bones  may  be  so  incomplete  as  to  constilute  whal  is  called  apfasta  cranii  conjrrni/a, 
a  condition  in  infants  due,  iisually,  to  matemal  cachexia,  and  characterizcd  by  the 
absence  ol  bone  either  in  localized  paiches  or  at  points  scattered  ovcr  ihe  entire 
calvaria. 

The  non-closure  of  the  sutures,  or  defeclive  development,  may  bc  foIlowcd  by 
prolrusion  nf  the  <liini  mater,  either  with  or  without  part  of  llie  brain,  constituting  a 
nteningocfje  if  the  protrusion  ronsists  <in]y  nf  the  membranes  and  cerebro-spinal 
ffuid  ;  an  /^ncepkaiorele  if  it  contains  brain  ;  or  a  kvdrencephahceU  if  the  contained 
brain  is  distendcd  by  an  excess  of  ventrirular  fluid. 

These  protriisiuns,  in  the  order  of  frequency.  occiir  (a)  in  the  occipital  region  ; 
(rf)  at  the  (ronto-nasal  junction  ;  ("r)  in  the  coursc  of  the  sagittal,  lambdoidal,  and 
othcr  sutures  ;  ( (/)  at  the  anterior  or  lateral  fontanelles,  and  at  the  base  of  the  cranium, 
eniering  the  orbit,  noše,  or  mouth  through  normal  or  abnornia!  openings. 

In  hvdrocfphahts  thcre  are  practically  always  atropjiv  and  thinning  of  the 
cranium.  "The  dcformities  of  hvdrocephaUis  are  largely  determined  by  the  con- 
dition of  the  sutures  at  the  tirne  of  the  occurrence  of  the  diseasc.  Fixation  at  the 
line  of  the  sagittal  sutiire  causes  bulging  at  the  forehead  and  the  occipul,  Fixation 
at  both  the  hnnbdoidal  and  the  sagittid  sutures  causes  vertical  bulging  at  the  line  of 
the  coronal  suture  and  enormons  increase  of  the  ascending  portion  of  the  frontal 
bone-  Should  the  inlracranial  pressure  announce  itself  prior  to  the  closure  of  nnv 
of  the  sutures  of  the  vertex,  the  scvcral  bones  composing  it  become  widely  separated 
and  the  fontanelles  enormousiv  increase<I  in  size"  f  Allen). 

In  microcephahts  thcre  is  diminution  in  the  size  ol  the  cranium  and  of  itscavitv. 
due  to  premalure  ossification  of  the  sutures.  The  subjecls  of  microccphahis  are 
iisually  idiotic.  The  operation  of  '*  linear  craniotomv,"  by  which  a  strip  of  bone  is 
excisc<l  on  either  side  of  the  me<lian  line  of  the  cranium.  u-as  inten<led  to  permit  cf 
the  expansion  of  the  brnin  in  snoh  cases.  It  bas  not  established  itself  in  surgical 
fflvor.  The  arrcstcd  gro\\th  of  the  skull  is  thought  to  he  dne  tn  the  arrested 
development  of  the  brain,  and  not  vkf  Vfrsa.  The  skuUs  of  idiots,  even  whcn  nnt 
markedly  microcephalic,  approximate  in  many  ways  to  those  of  the  lower  animals, 
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and  form  a  distinct  type  cliaraclerized  by  the  proporiioiiate  largeness  o(  the  fada! 
bones.  ihc  contracdon  af  the  brain-casc,  especial!y  in  front  anti  above,  the  upMfard 
slant  of  the  occipilal  bone  bctwccn  the  foramcn  majjnum  and  the  occtpital  creait,  the 
projcciioa  backuard  of  ihe  frontal  bone  bcirtcen  ilie  parietalb  al  tlie  siluation  of  the 
anterior  fontanellc,  and  by  manv  niinor  pcculiaritics. 

Iii  spite  of  tJiesc.  however,  they  are  casilv  referred  lo  the  human  specics  by  tbc 
descent  of  the  cranial  Lavily  belovv  ihe  level  of  the  glenoid  iossa,  the  nirmber  of  tile 
nasai  boncs.  the  shape  of  tlie  ja*vs,  the  nutnber  and  direction  of  the  teeth.  ctc 

Crdittism  is  said  to  be  associated  willi  initia!  defortniiies  of  the  base  periaininji 
to  errors  of  devciopment  and  trophic  changcs  in  the  bones  arising  from  ciirtilagt, 
espccially  the  htasilar  process  of  the  occipital  and  the  body  of  ihc  sphenoid. 
Accessorv  to  thesc  deviations,  and  in  a  nicasure  dependenl  upon  thein,  are  the 
modified  facial  proportioris  and  deiital  irregiilarlty  of  cretins. 

The  IVormian  bones^  ' '  detached  ccnlres  of  ossihcatlon  in  the  mar^inal  area  of 
growing  membrane  liones,  which  iliey  aid  in  occijpying  intervening  s|Kices  among 
the  boncs  themselvcs."  havc  been  dcprcssed  in  injurics  of  the  skuU,  and  have 
resembled  fragmenls  of  bone  pressing  against  the  nienlnges.  Tlie  edgc  of  such  a 
bone  has  been  niisuiken  for  a  Hne  of  fracture.  The  most  frequent  cause  of  ih« 
fonnatlon  ol  VVorniian  bones  is  the  stretcliing  of  the  meaibranous  envelope  of  the 
cnmial  cavity  which  occurs  in  hydrocephaJus,  assistatice  in  the  completion  of  the 
cranial  cavity  being  supplied  by  Worinian  bones,  which  mav  form  in  numbers,  espe- 
cially  along  the  sagittal,  lainbdoidal,  and  sqiiamous  sutures. 

The  fact  that  in  development  tlie  cranial  bunes  toiich  ftrst  and  unite  tirsi  at  the 
points  nearcst  their  cenlres  of  ossitication  explains  the  formation  and  situation  of  ihc 
lontanelles.  The  four  sides  of  each  parietal  bone,  for  example,  become  united  to  ihc 
four  surroiinding  bones  earhcr  in  the  mitldle  than  at  the  four  angles.  At  the  latter, 
therefore,  thcre  remain  spaces  covcred  wilh  menibrane. 

T\\%:  anterior  /ontant'//e,  at  the  junction  witli  the  frontal  of  the  antero-superior 
angles  of  the  parietal,  is  the  iargcst,  and  is  not  closcd  far  from  one  to  two  year5  after 
birth.  In  rickets  tts  closure  is  nmch  retarded.  Its  condition.  as  to  fuhiess  or  ihe 
rcvcrse,  givcs  a  valuable  indlcition  in  many  of  the  diseases  of  children.  In  a  state 
of  health,  the  opening,  while  stili  membranous.  is  level  with  the  cranial  bones  or  is 
vcry  slightlv  depresscd.  Svstcmic  exhaiistion,  malnutrilion,  diseases  associaled 
with  deplction  of  the  vascular  svstcm,  gasiric  catarrh.  chronic  diarrlioea,  and  maras* 
mus,  or  simple  atrophy,  aH  produce  a  marked  deprcssion  of  the  fontancllc,  which  in 
the  great  niajoritv  of  cases  indicates  feeding  and  stimulation. 

A  bruii  df  iouffl€  of  grcater  or  less  intensitv.  and  svnchronous  with  the  pulse,  is 
often  heard  over  the  anterior  fontanelle,  and  was  at  one  tirne  thought  to  bc  charac- 
tertstic  of  rickets  and  of  hvdroccphahis,  bvit  has  little  diagnostjc  signilicance. 

The  thicknrss  of  ihc  skull  varics  in  individuals.  in  the  various  portions  of  the 
skull,  and  often  even  in  the  t\vo  Ijalves  of  the  same  skull. 

Huniphry  observes  tliat,  as  he  has  often  found  the  skull  to  be  thick  m  idtots, 
and  the  se\'eral  bones  to  be  thickesl  when  the  skull  is  small,— r^. ,  whcn  the  brain  Is 
sniall, — "  the  term  *  thick-headed, '  as  a  synonym  for  '  stupid, '  derives  some  confirma- 
tion  from  anatomy."  Andcrson  says.  hovvever,  that  the  weight  of  the  brain  docs 
not  seem  to  have  any  rclation  to  the  thickness  of  the  skull,  iilthough  this  docs  nol 
aflfect  the  truth  of  the  statemeni  that  as  the  brain  diminishes  with  age  the  skull  is  apt 
lo  ihicken,  the  addition  of  bone  taking  plače  on  the  interior  and  giving  rise  to  the 
irregular  surface  wiih  close  dural  adhesions  often  met  with  in  operations  upon  the 
cranium  in  old  persons. 

The  middie  cerebral  fossa,  the  centre  of  the  squaniOL)s  (»rtion  of  the  icmporal, 
and  the  middie  of  the  inferior  occipital  fossa;  are  the  tlnnnest  parts  of  the  skull, 
varying  from  1.75  niillimetres  to  .85  of  a  millimetrc,  and  in  exceptional  skulls  meas- 
uring  only  .3  mitlimctre  in  ihickncss.  This  has  an  important  bearing  on  the  location 
of  fractures  ( page  239).  At  the  parietal  eminence,  the  posterior  superior  angle  o( 
the  parietal,  the  superior  angleof  the  occiphal,  and  csperiallv  at  the  frontal  eminenccs 
and  the  occipital  prntuberance  areas  of  thickening  are  fnund  ;  at  the  latter  point  the 
skull  may  mcasure  fifteen  millimetres  in  thickness  (Andcrson).  The  average  thick- 
ness of  ihe  remaining  parts  of  the  calvaria  is  from  five  to  7.5  millimetres. 
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^trcphining  ihese  general  facls  should  be  remembered,  as  should  the  occa- 
rant  of  paraHelišm  bctween  the  inner  and  oiiter  tahles. 

The  shafte  of  the  skuU  is  influenccd  by  race  and  by  disease.  The  racial  pecu- 
liarities  have  somctimcs  a  mcdico-lcgal  significance,  bul  cannot  bc  described  here. 
(See  also  page  ^29. )     Pathologiciil  asymmutry  is  caused  in  many  ways. 

In  rickfts  ihe  hcad  is  tnlarged.  and  ihis  eniargemcnt  seems  greatcr  than  it 
really  is  on  accounl  of  thcrctarded  growth  cif  the  facial  hones.  Ali  the  fnntanellra 
are  larger  than  usual  and  close  later.  The  anterior  fontanelle  is  somettmes  patent 
at  the  end  of  the  third  or  foiirth  year. 

In  craniotabes  the  rhachitic  softcning  of  ihe  boncs  favors  absorption  under 
pressure.  Consecjucntlv  tljc  regions  mosl  alTecled  by  the  thinning  of  the  bones  are 
the  occipital  and  the  poslcrior  h:ilf  uf  tlie  parietal,  uhich  are  between  lwo  forces, — 
the  expanding  and  gro\ving  brain  wilhiT:  and  ihe  supporting  surface,  as  the  pillow, 
wichout.     Various  peculiar  shapes  niay  rcsult. 

The  changes  in  hydrocephalic  and  microcephalic  skiills  have  alrcady  becn 
described. 

Svphitis  in  the  young  afTects  especJallv  the  fronto-parietal  ngion.  pruducuig 
(hickening  or  nodcs  of  those  bones  in  the  vicinilv  of  the  anterior  fontanelle.  This 
site  is  probably  dctcrmincd  by  the  vasciilarity  accompanying  growth,  as  this  is  the 
last  porlion  of  the  cranium  to  become  bonv.  Such  nodcs  are,  ihcrefore,  analogoiis 
to  the  rings  or  collars  that  form  in  the  long  boiK-s  of  svphilitic  children  near  the 
epiphyses  ;  the  inimobi1ily  of  the  cranial  liones,  hovvever,  caiising  the  exudate  to 
harden  rathcr  tlian  to  take  on  inflammatnr\*  action.  The  bulging  of  the  forehcad  in 
some  hereditary  syphilitics  is  due  to  the  catarrh  of  ihe  frontal  simises  which  often 
accompanies  the  Schneiderian  catarrh,  that  produces  ftrst  the  so-called  "snuffles" 
and  later  carics  of  the  nasal  boncs,  \vith  the  charactcristic  flattening  of  the  nosc. 

In  adults  syphin5  of  the  cranium  ii,sually  caiises  nccrosis,  sproadiiig  from  the 
exicrnal  to  the  interna!  table.  Necrosis  fr(»ni  whatevcr  cause  is  more  apt  to  affcct 
the  cxtcrnal  table.  which  is  more  esposcd  to  injurv  and  less  rich]y  supplied  with 
Wood. 

The  calvaria  is  far  more  frequently  attacked  by  disease  than  the  base,  doubt- 
less  from  its  greater  Iiability  to  traumatism. 

The  boncs  of  the  cranium  are  supplied  with  blood  hy  arteries  cntcring  from  the 
pcricranium  on  one  side  and  from  the  dura  maier  on  the  othcr.  The  dural  supply 
K  the  larger  ;  hence  the  foramina  on  the  inside  of  the  cranium  are  largtrr  and  more 
numerous  than  those  on  ihe  e.\terior,  and  hence  also  iraumatic  dctachment  of  the 
pericranium  ovcr  considerable  areas  may  not  result  in  necrosis.  When  detached 
from  disease,  the  latter  (as  in  svphilis),  even  »hen  origtnating  externally,  is  apt  to 
spread  along  the  vessels,  and  thus  canse  necrosis  by  finally  affecting  the  dural  snpplv. 

The  meningeal  blood-vesscls  running  on  the  extcrior  surface  of  the  dura — the 
remnanl  of  ihe  primltive  membranous  cranium  (Humphry) — and  sending  branches 
to  the  cranium  are  not  verv  strong,  and  croiisetjucnllv  do  not  offer  niuch  resiatance 
10  the  separation  of  Ihe  dura  from  the  skull  :  neither  do  their  branches  furnish  a 
veiy  large  quantily  of  blood.  surgically  considercd.  It  follnw5  that  a  traumatic 
separation  of  the  dura  is  not  in  itsclf  a  lesion  follou-ed  by  serious  consetptences, 
unless  the  separation  lakes  plače  at  or  aboul  the  situation  of  ihe  main  irimks. 
Hence,  uhen  an  extradiiral  clot  is  suspected  10  be  the  cause  of  grave  symptoms.  it 
is  usuallv  sought  for  first  over  the  anterior  infcrior  angle  of  the  pariclal  lx)ne.  — i.**., 
about  three  centimetres  (approximalcly  ono  inch  and  a  quarter)  behind  ihe  external 
angular  process  on  a  level  with  the  npper  border  of  the  orbit.  This  wiU  make 
accessible  the  region  of  the  main  trunk  and  the  anterior  branch  ol  the  middle 
meningeal.  This  latter  branch  at  this  point  runs  Ihrough  a  bonv  canal  on  the  inner 
surface  of  the  cranium,  and  is  thcrcfore  frequently  torn  \vhen  fracinre  occurs  in  this 
region.  An  opening  011  the  same  level,  bul  just  l>clow  the  parieia!  eminencc,  uill 
pcrmit  the  posterior  branch  to  be  reacheri. 

The  venous  channels  (emissar>'  veins)  connecting  the  sinuses  within  and  the 
snperfirial  veins  withoul  the  cranium  sometimt-s  convev  infertive  <lispase.  such  as 
erysipcla5  or  celhiHtis  of  the  scalp,  and  thus  bring  aboul  a  septir  meningitis  or  sinus 
thmmfx>sis. 
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The  time-honored  custom  of  blistering  or  leeching  behind  the  par  in  imra- 
cranial  inflammalions  resta  on  thc  fact  that  the  largest  eniissarv  vcin  is  the  mastoid, 
traversing  ihc  mastoid  foramen  and  connecting  the  lateral  sinus  with  an  occipital 
vein  or  with  the  postcrior  auricular.  (For  furlhcr  discussion  of  these  channeJsof 
communication,  see  thc  scctlon  on  tht*  Venoiis  Svslfm, ) 

\VhiIe  thc  spinal  dura  mater  has  no  intimaia  connection  with  the  inner  surfaccs 
of  tlie  verlebrie  (belng  separated  from  the  archcs  by  adipose  tiiisiie  and  from  llw 
bodics  by  the  posterior  ligameni),  ihe  dura  mater  of  the  cranium  becomes  closdv 
attached  lo  the  bones,  especially  at  tht  basf,  where  it  adhurcs  tightly  to  the  man) 
ridgcs  and  prominences  and  tu  the  edges  of  the  foramina  wliich  transmit  the  nerves 
and  vcsscls.  To  the  sides  and  siiniinii  iif  the  skull  thu  dura  is  less  clostiv  atuicheii; 
hence  in  fracliircs  atthe  base  the  dura  is  gcnerally  toni,  and  the  risk  both  ot 
serious  hemorrhagc  and  of  infecuon  is  thereby  iticreastd,  while  in  (racturc  of  the 
calvaria  it  nuich  oitener  escapes. 

Practures  of  thc  Cranium. — Tliat  iracturcs  in  this  region  are  not  vastlv 
more  frequent  is  due  to  various  facton  ;  among  tliem  are  the  rounded  shape  of  tlie 

calvaria,  causing  blows  to  glance  of!  ;  thc 
division  of  the  separatc  bones  into  inner  an<k 
outcr  tabics,  withilieconiparatively8pongv'' 
dipioe  intervcning;  and  the  curvcd  thlcken^ — i 
ings  \vliicli,  like  buttrcsses,  strengthen  tbSl 
skull  e.\ternully,  and  exlend  on  each  sid  ^ 
tlirough   thir  supra-orbilal  ridge  and   iK 
iippcr  border  ol  the  teniporal  (ossa  to  Oi 
mastoid  process  and  thcncc  to  thc  occipi 
lubcrositv.     From  this  lattcr  poini  on  ihes^ 
inner  surfacc  othcr  ridgcs,  Ukc  tlic  groining~3 
of  a  roof,  run  forward  in  the  median  line  to  the  fronlal  bone,  downward  to  the  foramen  ji 
magnum,  and  Iatcrally,  on  cither  side  of  the  groo\'e  for  the  lateral  sinus.  extcnd  lo  J 
the  mastoid.     In  very  young  pcrsons  the  ilome  of  thc  skull  Is  made  up  of  three  dis-  J 
tinct  archcs  composed  of  thc  occipital,  thc  frontal,  and  the  parietal  bones.     In  child-    -I 
hood  thc  centre  ( the  mnst  promincni  ponion  (  of  cach  of  these  bones  is.  on  accouni  ^ 
of  earlv  ossificalioii,  tliicker  Ihan  the  rest,  vvhile  the  edges  are  connected  by  mem- 
brane and  are  coniparatively  movable.     These  niechanical  conditions,  together  with 
the  elasticitv  of  the  individual  bones  in  young  persons,  make  fractures  of  the  skull  in 
them  comparalivelv  rare. 

In  theaduk  the  membranous  layer  bctu'een  thc  sutures  becomes  thinner  ordisap- 
pears  and  the  bones  denscr  and  less  elastic ;  thcv  are.  thereforc.  more  casily  fracturcd. 
The  two  tabics  m.iy  hc  broken  separatelv,  although  this  is  rare.  In  :dmost  ali 
cases  in  which  fracture  is  complete  the  inner  table  siiffcrs  more  than  the  outer. 
This  is  because  (a)  it  is  more  brittle  ;  (6)  the  fibres  on  the  side  ot  greatest  strain 
suffer  most  (as  in  "  green-slick"  fracture)  ;  (f)  the  material  carried  inward  from 
without  is  grcater  at  the  le%'el  of  the  inner  table  than  at  the  point  of  application  of 
the  external  force. 

Agncw  explains  this  diagrammatica]|y  as  follows  ; 


SccUon  of  (rontal  bone,  natiml  •ixe,  »howiiift  rrln> 
llon  ot  rutrnkiil  and  Intrnul  labtr^  ot  rmnpacl  Kniic  t» 
(ntervcnln^  diploč. 


AB  represents  a  section  of  the  arch  of  the  skull.  CD  and  EF  rcprcseni  the  lines 
of  a  vertical  force  applied  about  G,  Thc  eficct  is  to  flatten  the  curve  so  ihat  it  is 
as  HI,  while  at  thc  same  limc  the  vertical  lines  divcrge  ( JK  and  LM")  and  the  particies 
of  bone  in  thc  external  table  tend  to  bc  forccd  logcthcr  at  N  and  separated  or  burst 
apart  at  O. 
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Forcc  applied  lo  the  ver(ex  would  lend  to  drive  apart  ihe  lower  borders  ol  thc 
parietal  bones,  bul  lliu  basc^  of  the  ^rtat  arch  formed  by  thesc  boncs  are  overlappt^d 
by  the  squanioub  porlions  of  the  tempcra),  and  thus  this  out^ard  ihrust  is  prcventcd. 
\i  the  forcc  be  apj^lit-d  tu  tlit  fronta!  bone,  as  it  overlaps  ihc  parictals  at  ihe  middie 
o(  the  coronai  suture,  it  is  transinitted  to  thern  and  is  resistcd  by  the  same  mechanlsm. 
The  occipiial  bone  and  thc  bones  at  the  sidcš  of  the  skull  ( bencath  the  level  of  the 
ridges  that  have  been  described)  break  more  easil)-,  as  thcv  are  thinner,  the  diploe 
is  less  developcd,  and  the  two  tables  are  more  dosely  united  (Humphry);  but 
(rom  ihcir  situation  thcy  are  less  e.\posed  to  injury,  and  are  protectod  by  a  ihicker 
covering  of  soft  parts. 

Fractures  of  tke  base  are  usua]ly  due  to  indiroct  violence.  They  may  result 
from  foreign  bodies  thrusi  throuj^h  the  nosc,  orbit,  or  pharynx  ;  or  from  a  blow 
upon  the  noše  acting  through  the  bony  scptuni  to  produce  fracture  of  the  cribriform 
plate  of  the  elhmoid  ;  or  ihrougli  a  blow  or  fall  upon  the  point  of  the  chin,  driving 
the  condyIe9  of  the  inferior  niaxilla  into 
thc  cranium.  As  a  rulc,  lioucver,  the  lorce 
traverses  the  vault  or,  more  rarciv,  the 
spinalcolumn  (as  in  falls  upon  thc  fect  or 
buttocks ). 

Fractures  of  the  base  are  very  frcqucnt 
for  several  reasi>ns,  Tlie  large  expanse  of 
bone  forming  tlie  vault  is  contracteti  al  the 
base  into  ihree  comparativejv  narroiv  por- 
lions, which  descend  in  succcssively  Iowcr 
planeš  from  before  backuard,  bul  ivhich 
ali  have  relatively  ihin  Hoors,  on  which  tlie 
forcc  reccived  at  a  dlstanl  porlion  of  the  cra- 
nium is  u(timately  expcndcd.  This  impact 
reaches  the  base  by  the  shortest  route,  so 
that  a  blou'  of  sufficient  violence  upon  the 
frontal  bone\vill  fracture  the  orbilalplatcs  in 
theanterior  cerebra!  fossa;  upon  the  vertex. 
the  pctrous  porlion  of  tlie  temporal  and 
the  floor  of  the  middie  fossa  :  and  upon 
the  occiput,  the  floor  of  the  posierinr  or 
cerebcllar  fossa.  Furthermoro.  the  base 
is  provided  \vilh  a  serics  of  well-niarked 
ridges  tthich  aid  in  the  transmission  of 
force  and  which  fade  away  into  thc  vault. 

The  anterior  ridgt-s  are  gathered  into 
ihe  lesser  wing  of  the  sphenoid  and  cnd  at  the  sides  of  the  anterior  clinoid  process. 

The  middie  gronp,  coUected  inio  ihe  petrous  portion  oi  the  lemporal  bone, 
passcs  to  the  centre  of  thc  base  of  the  skuU  and  terminates  at  the  foramen  lacerum 
medium. 

The  ridges  of  the  posterior  group,  mceling  al  ihe  lorcular  Herophili,  continue 
to  the  foramen  magnum,  at  the  posterior  limit  of  uhich  thcy  divide  and  pass  for- 
ward  to  mect  again  in  thc  basilar  process.  and  end  in  the  posterior  clinoid  process. 
Thc  region  of  the  sclla  lurcica  is  thereforc  the  centre  of  resislance  to  the  iransmis- 
sion  of  forces  from  tfie  vault  to  the  base.  This  is  wel!  surrounded  by  fluid,  and  the 
vibralions  \vhich  are  concentratcd  here  may  thus  become  lost  in  the  fluid  uithout 
injuring  the  brain-substance. 

The  region  of  the  middie  fossa  suffers.  h<>wevcr,  most  fretiucntly  bccausc  :  i.  It 
is  connected  (hy  the  fronto-sphenoidal  and  petro-occipital  sutures)  ttith  bolh  t)»e 
other  fossje.  and  hence  oftcn  participates  in  their  injuries.  2.  It  is  intrinsicallv  one 
of  the  weakest  parts  of  thc  skull,  on  account  of  the  presencc  of  the  foramina  iacera, 
the  carotid  grooves,  the  hollows  for  the  pituitary  bodv,  the  dcpression  for  the  sphe- 
noidal  sinus,  ihe  petro-sphcnoitlal  suture,  and  the  ihin  walls  of  thc  ivmpanum,  of 
the  externai  audtlory  canal.  and  of  the  temporal  fossa.  Moreover,  just  in  front  of 
this  region  the  desccnding   pterygoid   processes  and  the  lower  jaw  rcinforce  the 


Baac  oT  tlcull  (rom  above,  sUowinic  \\wca  oI  rracturn. 
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cranium  propcr,  while  behind  it  are  the  thickening  of  the  basilar  process  and  the 
posterior  dinoid  plate  (Humphry  )  (  Fig,  254). 

The  diffcruntial  syniptoiiis  of  Iracturc  ihrough  ihe  floors  of  these  fossse  are 
deterniined  by  their  aiiatoniical  reiations.     Tliey  are  as  follo\vs  : 

1.  Atitcrior  Cerebrai  Fossa. — (a)  !{pistaxis  when  ihc  SL-hncidcrian  membrane 
and  thc  dura  and  arachiioid  are  torn.  It  should  not  be  forgotten  that  the  blood  niay 
come  from  the  iimcoiis  membraiu-  alone.  (d)  Loss  of  smeli  from  iniury  to  ihc 
olfactorv  bulbs  rcsting  on  the  cribriform  plate.      (/■)  Subconjunctival  ecchymoa!s. 

The  blood  is  usually  dcrivcd  from  the  mcningcal  vcsscis  over  (hc  orbital  plates, 
bul  in  bad  cases  inay  coine  from  the  oplithahiiic  artery.  ophthnimic  vein.  or  cavem- 
ous  sinus.  If  the  lx)dy  of  the  sphenoid  is  fracturcd.  the  blood  may  find  its  way 
ihrough  the  sphenoidal  sinuses  iiito  the  pharynx  and  stomach,  and  then  be  vomited, 
giving  rise  to  a  mistaken  diagnosis  nf  gastric  injury, 

2.  Middfč  Cerfbral  Fo^sa. — {a)  Hcmorrhagc  from  the  ear.  This  may  be 
merely  from  a  torn  tympanic  membrane,  id)  Escapc  of  cercbro-spinal  tluid  from 
the  ear.  This  indicates  that  the  petrims  portion  of  the  lemporal  is  broken,  the  dura 
mater  and  the  arachnoid  torn,  and  the  membrana  tymi3ani  rupturcd.  If  the  lalter 
escapes  injury,  the  fluid  niay  trickle  jnto  the  throat  through  the  Eustachian  tube. 
(r)  In  rare  and  vcry  severe  cascs  the  latcral  sinus  has  bcen  opcned  or  the  intemal 
carotid  torn.      (rf)  Therc  mav  be  deafness  or  facial  paralvsis.  or  bolh. 

3.  Posterior  or  Ccrcbeftar  Fossa.— [a)  Hemorrhage  inlo  the  phan,'nx  if  the 
ba.silar  process  is  involved  and  ihe  pharyngeal  miicous  mciiibranf  torn.  (b)  Ecchv- 
mosia  at  the  nape  of  the  neck  and  about  the  mastoid. 

Of  coursc  the  characteristic  symptoms  of  any  two  or  even  of  aH  three  of  thcsc 
injuries  mav  bc  commingled  if  the  fracture  is  cstensive  enough. 

Jiist  as  fractiires  wouId  be  more  fre<]uent  \vere  it  not  for  the  merhanism  that  has 
been  descrilx;d,  so  conciis%ion  or  laceration  of  the  brain  w'on!d  occiir  far  oftener  wcre 
it  not  for  ceriain  tactors,  aniong  which  niay  lie  mcntioned  the  different  sirala  of 
tissue  of  varving  deiisily  intervening  between  the  brain  and  the  scalp,  The  soft 
diploe  and  the  dense  inner  "  vitreous"  table  bfjth  tcnd  to  diminish  shtKrk  to  \\\t 
brain,  the  former  by  arresting  vibrations  and  the  latter  by  lateralizing  them.  The 
eminences  on  the  inner  surface  of  the  skiill  projert  into  the  spaces  betsveen  the  great 
divisions  of  the  brain,  whcre,  in  placcs,  there  is  more  suharachnoid  fltnd  than  else- 
wherc ;  such  elevations  are  intimately  connected  at  thtir  edges  and  termina!  points 
with  the  strong  cxpansions  of  the  dura  mater. — the  fa]x  and  the  tentorium, — which 
stili  furlhcr  take  up  and  distributc  the  final  vibrations.  *'  Thus  there  is  evcry  facilitv 
for  causing  jarring  impulses  \y\  deviate  from  tlie  direct  line  and  take  a  circumferential 
roiJte,  in  which  they  are  gradual!y  vveakened  nnd  rt-ndered  harmlcss"  (Ilumphrv). 

The  conditions  tending  to  minimizc  the  efTcrts  of  violence  inflicted  U[>on  the 
skull  are  thus  summarizcd  by  Jacol>son  :  "(O  The  density  and  inofiililv  of  the 
scalp.  (2)  The  domc-like  shape  of  ihe  skul!.  This,  like  an  egg-shell.  is  caleulated 
to  bear  Iiard  bluws  and  aiso  to  allo\v  them  to  glide  ofi.  {3)  Bcforc  middie  life  the 
number  of  bones  lends  to  brt^ik  up  ihe  fnrce  of  a  blow.  (4)  The  sutures  interrupt 
the  transmission  o(  violence.  (5)  The  internal  membrane  (remains  of  fcetal  peri- 
osteum )  acts  in  early  life  as  a  linear  bufTer.  (6)  The  elastiritv  of  the  outer  table. 
(7)  The  ovorlapping  of  some  hones, — c.g,,  the  parietal  by  the  squamous  ;  and  the 
altcrnate  bevelling  of  adjacent  boncs, — c.g.,  at  the  coronal  suture.  (8)  The  pres- 
ence  of  ribs  or  groins, — *^^g^^  f«)  from  the  crista  galli  to  the  internal  occipital  pro- 
luberancc  ;  i^b)  from  the  rool  o(  the  noše  to  the  /.ygoma  :  Ir)  the  lemporal  ridgc 
from  orbit  to  mastoid  :  ((/)  from  mastoid  to  mastoid  ;  (?)  from  the  e,\ternal  occipiial 
protuljcrance  to  the  foramen  magnum.  (9I  Buttrcsses, — r.,^. ,  malar  and  zygomatic 
proccsscs,  and  the  greatcr  wing  of  the  sphenoid.  (10)  Tlie  mobiIity  of  the  hcad 
upon  the  spine." 

Landmarks. — ^The  prominencc  of  the  occiput,  of  the  parietal  region,  or  of  the 
fronial  cminence  indicates  in  a  general  way  the  developmcnt  of  the  corresponding 
portions  of  ihe  brain. 

The  terms  used  to  designale  particulai'  pointa  on  the  skull  have  alreadv  lieen 
describeil  fpagc228);  additional  attention  may  hcre  be  paid  to  those  of  especial 
importance  as  landmarks. 
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The  inioH  or  external  occipital  prottiherancu.  which  approxiinately  correspunds 
ihe  point  of  convor^cnce  of  five  sinu3t;s  ( tiie  5U]><Tior  longitutiinul.  ihe  two  latcral, 
bt:  stniighl,  and  thc  occi]>iliil ).  is  t:asily  fdt  in  ihc  mid-Iine  behintl.  The  siipcrior 
arved  lincs  uhich  run  outvvard  from  iliis  poiiit  indicatt?  ihe  niu:K:ular  origjn  of  tlie 
ccipito-irontalis,  and  hencc  are  oiten  ihe  lower  limit  of  eHusions  l>cneath  ihu 
j>oneurosis.  Thcsc  ridjjcs  indicatc  approximatcly  thc  course  of  the  lateral  sinuscs, 
^hich  are  on  a  line  drawn  from  tlic  inion  to  thc  superior  border  of  tlic  imistoid 
apophvsis. — />.,  to  a  point  abouc  2.5  ceniiinetres,  or  one  inch,  behind  the  excerna) 
auditur)'  mcalus. 

The  asfcrion  ar  junction  o(  ihe  squamous  and  latnbdc)id  suturcs  is  12.5  inilli- 
raetrcs,  or  haU  an  inch.  abovc  and  iS. 5  millimrtres,  or  three-qiiarlers  of  an  inch, 
bchiml  the  uppcr  levtl  ui  the  ]>osterior  border  of  thc  mastoid.  A  IJne  from  the 
aslerion  to  ihc  inion  is  thcrefore  aLso  thc  line  of  the  latcral  suuis. 

The  hintdda,  the  junction  of  thc  lambdoid  and  sagiilal  sutures,  lies  in  the  median 
iu)c  poslcriorlv  aboul  scventy  niiilinietrcs,  or  two  and  lhrce-quartcrs  inchcs.  abovc 
Be  inion.     In  early  life  the  posterior  fontanelle  is  foutid  at  ihat  point. 
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The  bregma,  the  junction  of  the  coronal  and  sagittal  sutures  (and  in  childhood 
thc  fronlal  suturc),  niarks  the  position  of  the  anterior  fontanelle.  and  is  found  a 
'linle  anterior  to  the  centre  ••f  the  shortest  line  that  can  bc  drawn  over  thc  vcrtcx 
bctueen  the  two  external  au<iitor>*  meatii.'ies. 

The  pU'rion  is  the  puint  of  junction  nf  the  temporol.  sphenoid,  fronlal,  and 
arietal  bones.  It  is  frnm  thirty  to  thirty-eiRht  millimetrcs,  or  one  and  a  quartcr 
lo  one  and  a  half  inches,  almvc  thc  zvgoma,  and  the  same  distance  behind  the 
extemal  angular  process  of  the  frontal.  It  represents  the  position  of  thc  trunk  and 
I  of  thc  larjje  anterior  brancli  of  the  middie  mcningeal  artery. 
^H  The  zvfioma  can  easily  be  traced  from  its  anterior  to  its  posterior  extreinit>'. 
^^B  The  tcmporaf  ridges  can  oftt:n  he  felt  as  lwo  curved  lines.  the  iipper  one  mark- 
^^■g^  the  attachment  of  the  temporal  fascia  and  the  hiuer  one  that  of  the  muscle. 
^^fhey  indicate  the  upper  boimdarv  of  the  tc-mporal  fossa,  and  often  limit  the  spread 
■      of  effusions  or  the  gTowth  of  tumors. 
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The  course  o(  the  hngiludinal  sinus  is  indicated  by  a  line  drawii  Irom  the 
nasion  (the  junction  of  the  nasal  iiiici  frontal  bones)  to  the  inion. 

The  latcrai  sinus  rs  irrc^ular  in  its  course  ( pa^e  234 ).  According  to  Macewen, 
it  may  be  fairly  indicated  by  the  two  (ollouing  hncs  :  "  The  first  from  the  astcrion  to 
ihe  siiperior  niarj^fin  ot  the  estenial  osseuus  meatus,  of  wliich  line  the  poslerior  two- 
thirtls  corresiK)nd  to  tlie  upper  part  uf  ttie  siginuid  grouve,  \vhich  is  aiso  the  umre 
superficial.  The  second  line  from  the  parieto-aquamo-mastoid  junction  to  the  lip  ol 
the  mastoid  process  corresponds  in  its  upper  t\vo-thirds  to  tlie  verdcal  part  of  ihe 
sigmoid  groove.  The  knec  of  ihc  signioid — its  most  anterior  convexity — is  variabic 
in  its  position.  but  is  generally  on  a  ievel  with  ihc  upper  part  of  the  external  osseous 
meatus.  The  siynioid  groove  it>  situated  at  a  variable  distance  from  llie  c.\ternal 
auditorj'  meatus,  the  tvinpanun),  and  the  e-\lerior  of  the  skuti.  The  distance 
bet\%e*?n  the  external  osaeous  meatus  and  the  sigmuid  groove  varies  irom  one  or  two 
lo  thirteen  milUmctres." 

The  fre(|uenc\"  wiih  which  infective  thrombosis  of  the  lateral  sinuses  occurs  as 
a  eomplicatinn  of  middle  car  diseasc  renders  ihe  topographical  anHtoii)y  of  these 
sinuses  and  the  iissfx-ialed  region  ol  the  skuU  of  great  practical  imporlance. 

The  sufiramealai  trtangU  is  formed  by  the  poslerior  rool  of  the  zygoma  running 
somenhat  honzontillv  above,  tlie  portion  of  the  dcscending  plaie  of  the  squamoiis 
which  furins  the  arch  of  iheoaseous  part  of  the  extemal  auditory  meatus  below.  and 
a  base  Hne  uniiing  the  iwo,  riroppcd  from  ihc  former  on  a  leve!  uith  the  posterior 
border  of  ihc  external  auditory  meatus.  At  this  poinl  thcre  is  usually  a  dcpression 
in  the  bone.  ihough  occasionalIy  thcre  is  a  sliglit  protninence  as  if  the  antrum  had 
bulgcd  at  that  point.  The  apex  of  tliis  triangular  dcprcssed  area  points  forward 
(Macevven).     The  mastoid  aulrum  may  be  rcached  through  this  triangle. 

(The  rclations  of  this  antrum,  the  facial  canal.  and  the  lateral  sinus  to  one 
anothcr.  to  the  icmporo-sphcnoidal  lobc,  and  to  the  surface  of  the  skuU  will  be 
corisidered  in  conncction  with  the  general  subject  of  Cranio-Cercbral  Topography. 
page  1214) 

The  size  and  exlent  of  the  fronta!  sinuses  vary.  as  described  on  page  2}^. 
The  commiinicalion  of  these  sinuses  wiih  ihe  noše  accounts  for  the  frontal  hcadache 
in  ozarna,  and  the  fact  that  a  piitient  with  a  compound  fracture  opcning  up  the 
sinuses  can  blow  out  a  flame  held  close  by.  The  frontal  siiiuses  may  be  occu- 
pied  by  bony  or  other  tumors  ;  empliysema  may  result  from  fracture  of  the  sinus 
wall  :  insecis  may  galn  access  to  these  cavities  and  give  rise  lo  infection  or  to 
epistaxis  ;  infective  intlammations  of  the  noše  and  na30-pharynx  may  involve  the 
sinuses. 

The  sphenoidat  sinuses  are  less  important  surgically,  biit  ihese  points  should  be 
remcmbered  :  ( i )  fracture  through  them  may  lead  to  blceding  from  the  noše.  \vhich 
is  thus  brought  into  commimicatlon  wilh  the  middle  fossa  ;  (2)  the  communication 
of  their  mucous  membrane  wilh  that  of  the  noše  inay  explain  the  inveteracy  of  cer- 
uin  cases  of  oz^ena  :  (3J  here  and  in  the  frontal  sinuses  very  dense  cxost05es  are 
somctimes  formed  { Jacobson). 

The  Face.— The  nasal  bones  are  so  joined  togcther  as  to  form  a  strong  arch 
resting  up<in  the  nasal  processes  of  the  superior  maxillary  bones.  They  are  scl- 
dom  dislocated,  becausc  this  line  of  union  is  one  in  uhich  there  is  an  alternation 
in  the  bcvelling  of  the  sutures  (similar  to  that  bcuvecn  the  frontal  and  parictal 
bones).  Thus  the  lower  portion  uf  the  nasal  bones  overlaps  the  maxillary,  \vhile 
nearcr  the  root  of  the  noše  the  latter  is  external.  The  line  between  the  bones 
and  the  nasal  cartilages  can  easily  be  felt.  The  skin  is  very  tightly  attached  to 
the  cartilages. 

The  upper  or  frontal  portion  of  these  bones  is  very  strong.  and  will  resist  a 
great  degrcc  of  forcc  \vithoui  fracture.  The  lower  portion  is  most  frequently  broken, 
usuallv  within  a  half-inch  of  ihe  lower  margin. 

The  resulting  deformity  is  usuallv  lateral,  bul  if  the  perpendicular  plale  of  the 
ethmoid  is  broken  tlie  noše  will  be  depressed.  The  thinness  and  close  application 
of  the  mucous  membrane  to  ihe  bones  render  these  fractures  alniost  in\'ariably  com- 
pound. Emphvsema  of  the  celhilar  tisstie  of  the  face  and  forehead  may  follo\v  such 
an  injurv.    The  vascularity  of  the  bones  leads  lo  very  rapid  union,  and  it  is  thereforc 
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Tportant  to  sccurc  early  rcposiiiou  of  tlic*  fras"»ciUs.  The  rolation  of  thc  perpcn- 
iicular  pUte  of  tht-  ethinoitl  tlirotigli  ihc  cristu  galli  to  llie  olfactorv  bulbs  and  the 
base  o(  the  brain  should  be  rememberetl  in  sc\t'ri:  injuries  to  the  bones  of  thc  no&c. 
By  reason  of  this  relatioii  suspension  or  ilestruciion  of  the  sense  of  smtfll  has  re- 
sulled  ;  and  even  septic  meningitis  and  dcath  havc  followed  accidcnts  in  which  the 
prominent  early  symptoni  was  fracluro  of  ihc  nasal  bones. 

The  malar  boness  bindinjj  togellier  tlie  niaxill;e  and  ihe  cranium,  are  ven*  strong, 
and  scldom  broken  uniess  by  severe  force  diicctly  app!icd. 

Fracture  of  the  bodv  is  apt  to  run  inlo  the  orbit,  producinj^  a  subconjunctival 
ccchymosis  ncar  the  outer  cantlius,  and  there  may  aJso  bc  a  loss  of  sensation  in  some 
of  the  teetb,  the  gums,  the  ala  of  the  noše,  and  a  part  of  ihe  cheek,  on  accoiini  of 
injury  to,  or  pressiire  iipon.  the  infra-orbital  branch  of  the  filth  nerve. 

The  zygomatic  process  is  most  subject  to  fracture  ;  that  part  of  the  arch  which 
b  on  ihe  tcmporal  side  of  thc  suturc  is  much  weakcr  and  most  apt  to  glvc  way. 
Thc  deforniity  may  usiially  easilv  be  recognized  by  touch.  The  fragmentft  are 
aiuavs  driven  inward,  anit  aonietimes  beconie  entangled  in  the  fihres  of  the  tein- 
pi"»ral  niuscles.  The  atlachment  of  thc  strong  tcmporal  fascia  to  the  upper  edpe  of 
thc  z\-j^oma,  and  of  the  masseler  muscies  to  its  louer  edge,  prevents  displacenient 
upward  or  d(>\vn\vard. 

Thc  snf>t'rior  mnxUla,  on  account  of  ils  verv  various  and  complicatetl  relations 
(being  associatcd  vvith  nine  othcr  lw)nes),  has  considerable  surgical  imporiance.  Its 
position  in  thc  same  vertical  plane  aa  thc  forehead  (instead  of  in  advance  of  it,  as  in 
the  luiveranimals)  indiratcs  ihe  hmitation  nf  its  funclion  to  maslicalion,  the  need  for 
its  use  in  j)rchen5ion  having  disappeared.  Manv  of  its  diseases  ( infcctions,  tumors, 
etc.  )  originatc  in  thc  teeth  or  tceth-sockets.  and  may  bc  avnided  hy  carlv  attcn- 
tion  to  ihcsc  stnicturcs.  (_>thcrs  arise  by  reason  o!  ihe  contigiiitv  of  thc  maxi)lary 
antrum  to  the  inferior  tnrbinated  bone,  the  muroiis  membrane  of  uhich  is  oflen  the 
dubject  of  chronic  catarrh. 

Injiiries  of  the  snperinr  maxina  causing  fracture  must,  as  a  nilc,  be  direct  and 
of  considerable  violence.  The  line  of  fracture  may  involve  the  antrum,  the  noše 
tiirough  the  nasal  process,  the  orbit  through  the  orbital  process,  or  thc  moiith 
through  the  alveolar  or  palatine  process.  It  may  also  run  into  the  zygomatic  or  the 
5pheno-maxillary  fcissa.  The  force  may  be  transmitted  from  thc  malar  bone,  or  frum 
thc  lowcr  ja\v  throngh  thc  teeth. 

The  maxi]la  is  verv  \ascular,  and  hence  rerovpr\'  from  even  serious  or  crushing 
injuries  is  apt  to  be  rapid  and  thor«nigh.  Like  the  nasal  lxincs,  it  has  atlached  to 
it  no  muscies  that  can  causc  or  pcrpctuatc  dcformlty.  and  thcrcfore.  unless  it  is 
comminutcd.  its  fragments  wi!l  retain  their  posi!i(>n  \vhcn  once  rcplaccd. 

It  is  frequenily  afliectcd  by  "  phosphorus  necrosis,"  thc  oslcitis  causing  llie  ne- 
crosis  hcing  prohablv  duc  to  the  direct  toxic  action  of  the  phosphorus  fumts  gainlng 
acccss  thn:)ugh  carious  teeth.     This  theorj'  is  not  imdisputed. 

Tumors  invoKlng  the  alveolar  border  show  first  in  thc  moulh.  Tumors  of  the 
bodv  usuallv  nccupy  the  antrum  f  maxillary  sinus  ),  Thcy  are  apt  to  grow  in  cvcry 
direction  except  touards  ihe  malar  bone,  \vherc  thev  mect  uith  ihc  greatest  resist- 
ance.  Thev  accordinglv  produce  promincncc  of  thc  cye  from  ]jiishing  up\vard  the 
floor  of  the  orbit,  bnlging  of  the  cheek  from  pushing  outvvard  thc  thin  anlerior  \vall, 
and  depression  of  the  roof  of  the  mouth  frnni  prcssure  uiK>n  ihe  palatal  plate.  Alter 
the  anterior  the  most  yielciing  uall  of  the  antnim  is  the  orlrital. 

Abacess  of  the  antrum  gives  rise  to  the  same  svmptoms  whcn  it  attains  a  large 
»ize. 

The  relations  of  the  molar  teeth  to  thc  floor  of  tlic  antnmi  and  of  thc  infra- 
orbital  nerve  to  its  roof  arconnl  for  thi'  tonthaohe  and  facial  neuralgia  thal  so  often 
acrompanv  antral  disease.  It  is  said  to  be  a  fact  that  cvstic  distention  does  nol 
involve  the  Iachr)-mal  duct,  whi!e  solid  tumors  may  cause  overflowing  of  t'hc  tcars 
(Warren-HeathV 

The  chief  dcformi{y  associatcd  \vith  the  superior  ma.xttla  is  cleft  palate.  which 
resulls  from  a  failure  of  the  jKilatal  plates  to  unite  in  the  median  line.  The  cleft 
in  the  h;tr<l  palale  is  aln-avs  median,  Inil  uhen  it  reaches  the  alveolus  it  folloNvs  the 
line  of  the  suture  betvveen  the  premaxiUary  bone  (os  incisivum)  and  the  superior 
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ina.\il]a.  cnding.  thcrcfore.  opposite  the  spacc  betwccn  the  lateral  incisor  ; 
caninc.  In  sinile  harc-lip,  \vhich  is  oltcn  associated  with  clc-ft  palatc,  and  due  to 
fauUy  unioii  of  ihe  froiuo-nasal  anri  niaxillary  piocesst'S  (page  6oj,  ihe  ^p  is  found 
at  the  same  puiiit,  ncvcr  in  the  middk*  liiic.  Sonietimcs  ihc  premaxillary  bopc, 
which  carries  the  two  upper  central  incisors,  is  left  altaehed  tu  tlie  nosc.  This  con- 
dition  is  usually  assoclatcd  with  doiihle  harclip.  Clctt  palaie  may  involve  only  lh< 
soft  palate  and  not  the  hartl,  biit  the  reverse  is  mirnost  never  true. 

Occasionally  tlie  identity  oi  the  prem.isilla  is  establishcd  pathoIoi;JcaUy. 
Instances  of  exfoliallon  of  this  iKine  carrying  the  two  incisor  Iceth  ha\e  been 
recordcd,  nol  oii]y  in  children  but  eveii  in  adults, 

ExcisioH  of  the  supfrior  maxilla  involves  (the  bone  having  bcen  ex[>osed  by  a 
suitahle  incLsion  through  the  soil  parts )  the  disjunction  uf  ya)  ils  cotinecliun  vith 
the  malar  bone  ;  (i^)  its  nasai  prt)cess  fruni  the  luisal,  Iachrymal,  and  frontal  boncs . 
(c)  its  orbital  plate  from  the  ethmoid,  malar,  lachrymal,  and  palale  bones  ;  {d)  its 
posterior  connection  with  the  pteivgoid  processes  and  palate  bone:  and  (c)  its 
articulacion  with  its  felluu-  through  llie  palalal  plates  and  ils  connection  with  the  solt 
palate. 

These  indications  are  met.  as  a  rule,  by  savlng  througli  the  malar  bone  jtist 
bevond  its  articulation  with  the  maxilla  (sn  ihat  advantage  mav  be  taken  of  the 
proximity  of  the  spheno-maxillary  fissiire),  dividing  the  nasal  process  a  little  below 
the  junction  with  the  nasal  boncs.  sawing  through  the  hard  palate  ( Irom  ihe  nosc 
Uownward )  at  or  beyoiid  the  median  line,  dividing  the  orbital  plate  with  a  fine 
chisel  (or  leaving  it  to  be  brought  away  at  the  last  step),  and,  tinaUy.  wrenching 
the  bone  aw'ay  from  its  altachment  to  tlie  ptervgoid  processes  (and  the  orbit)  by 
means  o(  a  pair  of  lion-forcej>a.  The  hinder  wall.  in  contict  with  the  palate  bone, 
is  veiy  thin.  and  may  give  way  and  rcmain  bchind  at  this  stage.  This  is  most  1ikcly 
to  happeii  whoii  it  is  most  undcsirablc,— /.c. ,  whon  the  operatioii  is  performed  for 
malignant  discasc. 

The  inferior  maxiHa^  the  only  bone  of  the  skull  which  is  movable  upon  ihe 
others,  is  especially  dense,  so  th:it  it  inav  be  slrong  enougli  to  ulihstand  the  ven,' 
considerable  force  which  its  musdes  exert  upon  it  in  mastication.  It  is,  iherefore, 
not  casily  divided  in  operations.  The  alveolar  processes  are  thicker  and  stronger 
than  ihosc  of  the  uppcr  )aw,  and  more  force  is.  thcrcfore,  usnally  reqiiired  to  extract 
a  tooth  ;  hence  damage  to  tlie  bone  through  rough  or  unskilful  eflort  al  extraction 
is  more  frequent  in  the  ]ower  than  in  the  iipper  )aw.  The  last  molar,  or  wisdom 
tooth,  is  often  a  cause  of  troubie.  owing  lo  the  limited  space  il  occupics  near  ihe 
angle  between  ihe  ramus  anti  the  body  ol  the  jaw.  The  smaller  that  angle  the 
greater  the  difiicultv  in  ciilting  this  tooth,  which  may  bc  conipelle^t  to  carrv  before 
it  a  portion  of  the  gum  closely  appUed  to  th<;  base  of  the  coronnid  process,  causing 
intiammation  or  iilceration.  or.  throngh  irritation  of  the  sensory  branches  of  the  fifth 
ner\e,  may  even  prothicc  trismus,  since  the  motor  supply  of  ihe  mi;sclcs  of  mastica- 
tion is  derivcd  from  the  same  nerve-trunk.  It  \%  tnus  niuch  oflcner  the  sourcc  of 
troubie  in  the  while  races  than  in  ne^roes,  In  whom  the  angle  between  the  asccnding 
and  horizontal  ]>ortions  of  the  bone  is  more  obtiise. 

Congenital  deformities  of  the  lo\ver  jaw  are  verv  rare.  When  they  do  occur. 
as  in  a  čase  rcported  by  Humphr\",  thev  shoM  that  the  iaw  consists  cssentiallv  of  two 
porlions,  the  alveolus  and  the  rcmainder  r>f  the  jaw.  In  that  čase  the  jaw  in  adult 
life  prescrved  the  proporlions  of  infancv  so  far  as  the  body  was  cooccrned.  but  the 
t<?elh  and  alveolus  had  attaincd  nornial  dimensions.  The  division,  as  Allen  has 
cniphasizcd,  is  an  iinportant  cmc  to  rememluT  for  the  follo\ving  rcasons  ;  thcab-cottts 
is  developed  with  the  teetli  ;  it  is  an  outgrunth  from  the  javv  for  a  specific  tempf>rary 
purpose.  John  Hiinter  declared  that  the  "alveolar  processes  of  bolh  jaws  should 
rather  be  considered  as  belonging  to  the  tfclh  than  as  parts  of  the  ja\vs."  Hence 
ali  discases  of  the  alveolus  are  to  ho  considered  as  d<;ntal  in  their  significance. 
Epiilis,  nr  fibroiiia  of  the  gnnis.  is  fsscnlially  aw  alveolar  disciise.  A  tooth  in  any 
portion  of  the  jau'  other  than  the  atveohis  is  a  foreign  body.  If  it  is  lodged  beneath 
the  alveolus.  il  may  gi\c  rise  lo  chronic  abscess,  or  mav,  through  long-continued 
irritation,  cause  one  of  the  various  iornis  of  odontomata.  Cystic  disease  about  \\ 
angle  of  the  jaw  is  often  excitcd  by  a  misplaccd  ihird  molar. 
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ne  inferior  niaxill;i  h:is  no  cpijjhysis,  and,  us  inighl  thurefnre  be  exj>ectcd,  the 
ends  r>i  the  bt^nt*  at  and  near  the  articular  surtaccs  are  usuany  exenipt  frum  discase, 
markfd  cuntrast  to  iIil-  lonj^  boiies.  in  whicli  those  reirions  cspeciall)-  siiffcr. 

The  initrior  maxll]a  is  noi  a  vcry  vascular  bone  ;  the  mucous  membrane  of  ihe 
gum  is  in  clcise  cuiitact  with  it  ;  it  occupies  a  pcculiarly  exposecl  posliion.  and  is 
!»ub)ect  to  irequent  minor  tniuinatisnm  ;  it  is  readilv  infected  through  carious  teeth 
(>r  looth-sockcts.  Such  a  looih  Lir  an  open  suckct  coninaunicates  direcl]y  \vilh  ihe 
cancellous  tissue  oi  the  bone,  thiis  probablv  perraitlin>;  in  the  Iower,  as  in  ihe  iipper 
jaw  the  direct  contact  of  ilie  ioxic  aj^enl  in  phosphorua  necrosis.  Similar  conditions 
C  found  in  no  other  bones  of  the  skclcton. 

As  a  resuit  of  the  conditions  jii&l  enuincrated,  ostcitis  and  necrosis  are  comtnon, 
associated  \vith  nuich  pain.  aiul  are  often  \ery  slou-  in  thetr  proj^ress. 

The  cAcessive  pain.  dybphagia,  dribbUng  of  šaliva,  and  occasional  aphasia  and 
inarked  nervous  svinptoms  are  thouj^ht  to  be  due  to  reflex  irritation  associated 
with  comprcssion  of  the  inferior  dental  nervc  in  the  dental  canal  by  the  products 
tli  inrtammation.  Such  irriiation  of  a  cranial  nerve  confined  within  a  bony  canai  is 
rare.  and  associales  the  above  symptoms  wiih  those  occasioned  by  pressurc  from 
similar  causcs  on  ihe  other  branches  of  the  lUth  |)air  and  on  the  seveiuli. 

fntdurc  of  the  lower  jaw  may  occur  al  any  point.  The  whoIe  bone  is  to  a  great 
leni  prolected  from  fracture  by  ils  liorse- 
5hoc  shape,  which  gflves  il  some  of  the 
propertics  of  a  sprinjj,  by  its  density  of  siruc- 
ture.  by  its  grcat  niobiIity,  and  by  ifie  buffcr- 
like  inierarticular  cardlages  that  piotect  its 
attached  cxtremities  (Trevcs). 

The  neck  of  the  condyloid  process  and       ...^ 
the  coronoid  process  are  so  dceply  situaled      HJ! 
and  so  sfiehered   in  the   tempnral   fossa  hy 
the  zygomatic  arches  ihat  thev  are  »'Idonii 
broken. 

The  ramus  is  protecled  (tbou^b  lo  a 
less  extent )  by  ihe  masseter  externally  and 
ihc  intcrnal  pter\'goid  intemally.  and  is  not  often  fractured. 
symphysis  are  thickened,  and  ihus  resist  fracture. 

Abnut  tlirec  ceniinietres  ( approximatcly  one  and  a  quarter  inches)  laterallv  to 
the  svmiduTsis  the  bone  is  weakene<l  by  the  presenČc  of  the  nienlal  foramen  and  the 
large  socket  for  the  canine  (ooth.  It  is  most  ofton  broken  thcre  or  ihereabouls 
either  by  direct  or  by  indireri  \iolence.  Most  fracUires  of  the  bfMly  of  ihc  bone 
are  compound  on  account  of  the  lirm  adhesion  of  llie  jjutii,  which  is  usually  torn  ; 
hence  necrosis  and  non-iinion  follouing  infection  from  the  niouth-fiuids  are  not  nn- 
coinmon  results.  (For  the  <.iisplncement  accompanying  this  fracture  see  section 
on  Muscics.  pagc  493.)  The  deformity.  in  so  far  as  it  is  produccd  by  anatomical 
forces.  is  apt  lo  consiat  of  depression  of  the  anterior  and  larger  fragment  by  the 
digastric.  the  genio-livo-glossus,  and  the  genio-hyoid.  ard  elevation  of  the  posterior 
and  smaller  fragment  Ijv  the  temporal.  the  masseter.  and  the  internal  pterygoid. 

The  dental  ner\'e,  while  escaping  injurv  at  the  time  of  the  accJdent,  may  laler 
be  compressed  hy  calhis,  and,  if  irritated.  may.  by  reason  of  its  anatomical  associa- 
tions  with  the  rcgions  in  front  of  the  pinna  or  in  the  cxtcrna!  auditory  mentus.  give 
rise  to  "  faceache"  or  to  "earache."  U  paraivzed,  and  ihe  palient  puts  a  cup  to 
his  lips,  he  feels  \vith  his  lower  tip  oniv  liall  of  it ;  in  paraU-sis  of  the  fifth  nerve  ilself 
;t  secms  to  him  cxactly  as  though  it  werc  broken  (Owen). 

The  capsule  of  the  temporo-mariilarv  johii  is  thinnest  anteriorly  and  strongest 
lemally  ;  hence  suppuratinn  is  most  tikely  to  extend  in  a  forward  direction. 
The  strong  external  lateral  ligamcnt  arising  from  the  lower  edge  of  the  zygoma  and 
running  backward  and  down«'ard  scems  to  prcvent  the  condvic  being  pressed  back- 
\vard  against  the  bony  meatus  and  ihc  middlc  car  (  Fig.  247).  As  Treves  observes, 
if  it  were  not  for  this  provision,  bIows  upon  the  chin  would  be  far  more  dangerous 
than  lhey  are. 

In  spite  of  ita  great  mobUity  and  its  frequent  use,  the  joint  is  rarely  the  subject 
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of  acutc  discasc.  ihc  intra-articular  airtilage  being  so  arianged  (pnge  214)  that  it 
acls  as  an  clastic  bufier  preseminj;  one  suriace  upon  which  the  hinjje-like,  and 
annthcr  upoii  \ihich  the  aliding.  niovement  of  tlie  ]nw  may  take  plače.  Suppurative 
discase  ol'  llic  mitidlc  car  mav  e.\tend  to  the  joint  (Harker^. 

Rhcumatoid  arthritis  is  perhaps  tho  most  comnion  dlsease  of  the  joint,  and  raav 
bc  iocalizcd  ihorc  in  subjecis  otheri.vise  predisposed  by  the  frequent  e.\posure  of  ihe 
joint  to  cold  and  wct. 

The  so-callcd  ■•subkixation."  sometimes,  perhaps,  dependinjj  upon  reIaxation 
of  the  ligaments,  is  more  prubabiy  in  the  majority  of  cascs  dne  to  rheumatic  orgoutv 
chanjjes  in  l\\v  joint. 

Dislocation  of  tke  Jau'  (discussed  in  connection  with  ihe  action  of  the  associ- 
atefl  mnscles,  page  493)  occurs  only  whcn  the  moiith  is  widcly  open.  as  in  yawning. 
so  that  the  condyle  passes  btvond  Its  ]>roper  liinits,  over  ihe  auniinit  of  the  ridgc, 
and  is  lodi^^ed  in  front.  "  When  the  muuth  is  uidcly  opcned  the  condvles.  togelher 
ttith  the  interarticvilar  fibro-oartilaj^e.  ylide  forvvard.  The  ftbro-canilaj;fe  estenda 
as  far  as  the  anterior  edj^e  of  the  eminentia  articularts,  which  is  coated  with  cartilagc 
to  receive  it.  The  contlyle  nevcr  reaches  quite  so  far  as  ihe  summit  of  that  emi- 
nencc.  AH  partsof  the  capsnle  save  the  anterior  are  rendered  lense.  Tlie  coronoid 
process  is  much  depressed.  Now,  if  the  cxternal  pterygoid  niiisck*  (the  mu!>cle 
mainiv  ans\vcrable  for  the  hixation)  contracl  vigorouslv,  ihccondvle  Is  soon  drattn 
over  the  eniinence  into  ihe  zyj^ornalic  fossa,  ihe  inleranicular  carlilajre  renuiining 
behind.  On  reachtnj^  its  new  pusition  it  \s  iinmediately  drawn  up  by  the  teniporal, 
internal  pteryjjoid.  and  masseter  muscles,  and  is  thereby  more  or  Icss  tixed.  A 
specimen  in  the  Mus€e  Dvipuytren  sho«s  tliat  the  fixity  of  tlie  ]iixated  jaw  mav 
sometimes  dcpcnd  upon  the  catchtng  of  the  apex  nf  ihe  coronoid  process  againat 
the  malar  bone"  (Treves). 

Excision  of  the  inferior  maxilla,  since  it  is  concerncd  chiefly  with  the  soft  parts. 
wiU  be  considcred  in  connection  with  the  Mnscles  fpagc  493). 

Landmarks. — -The  svipra-orbital  ridges  mark  tlie  boundary  between  the  (ace 
and  the  craniuni.  The  supra-orbital  notch  can  be  fell  at  ihe  juiiction  of  tlie  inner 
and  niiddle  thirds  of  the  supra-orbital  margin.  A  line  from  that  point  to  the 
interval  bctween  the  tuo  bicuspid  teeth  in  both  jaws  crosses  the  infra-orbitaJ  and 
the  nicntal  foramina  (Holden). 

The  attachmcnt  of  the  nasal  cartila]y{es  to  the  superior  niaxilkv  and  to  the  nasal 
bones  can  easily  bc  felt.  The  connective  tissue  between  the  skin  and  ihc  cartilages 
is  very  scanty.  This  ia  a  source  bf  difficu]ty  in  some  of  the  plastic  operalions  on  the 
noše,  and  is  also  a  cause  uf  the  severe  [Klin  felt  in  celUilitis  and  in  furuncles  of  that 
region.  The  ^;reat  vascuiarilv  of  the  part  and  ihe  fact  that  "  ihe  edj^e  of  the  noslrfl 
is  a  free  bordcr  and  the  clrculation  iherefore  is  terminal"  (Treve*)  tavor  congestion 
and  engorgement.  uhile  the  close  connection  o(  the  skin  and  cartilage  resists  the 
sivelling  i  hence  the  ncrve-prcssurc  m\\\  the  exccssive  paln. 

The  malar  promiiienco,  the  concaviiv  of  the  superior  maxilla  re|>rescnting  ihe 
anterior  wall  of  the  antrum,  ils  malar  process.  corrcsponding  to  the  apex  of  ihat 
caviiy,  the  incisor  fossa,  and  the  canine  fossa  can  casilv  be  recognized  either  throu};h 
the  cheek  or.  more  rcadilv,  through  the  gums  with  a  finger  in  the  mouth. 

The  zvgoma  can  be  both  seen  and  felt,  the  Iowcr  border  more  distinctlv  than 
the  uppcr  on  accoiint  of  the  attachmcnt  to  the  Inlier  of  the  dcnsc  temporal  fascia. 
Wasting  discases  cause  an  apparent  increase  in  the  prominence  of  the  zvgoma. 

The  condyle  of  the  inferior  maxilla  can  bc  oullincd  and  ils  niotions  observcd 
(Fig.  246)  just  in  advance  of  the  ear. 

A  line  drawn  from  the  anj^jle  to  the  condvle  indicates  the  posterior  border  of 
the  ramus.  In  making  incisions  in  this  region  for  inflamrnatorv  or  suppurative 
conditions  this  line  is  to  be  remembered.  Postcrior  to  it  important  blood-vessels 
may  be  injiired  ;  anterior  to  it  dcep  punctures  may  be  made  uiih  safety,  the  only 
structure  of  conseqiience  endangered  being  branches  of  the  farial  nerve. 

From  the  angle  of  the  jaw  forward  the  outline  of  the  inferior  maxilla  can  be 
seen  and  felt  botli  exlen)ally  and  within  the  mouth.  The  alignment  of  the  teeth  is 
usuany  disturbed  in  fracture.  and  is  often  the  most  easilv  recognized  symptom. 
With  a  finger  between  the  cheek  and  ihe  teeth,  the  anterior  border  of  the  coronoid 
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process  may  readily  be  defined.  In  dislocation  this  is  unnaturally  prominent.  Be- 
tween  its  base  and  the  last  molar  tooth  there  is  often  a  space  through  which  liquid  food 
or  other  fluids  can  be  conveyed  by  a  tube  to  the  pharynx  in  cases  in  which  fracture- 
dressing,  or  trismus,  or  ankylosis  renders  the  lower  iaw  immovable.  Along  the  lower 
border  externally,  just  in  advance  of  the  anterior  edge  of  the  masseter,  the  groove 
for  the  facial  artery  may  be  felt,  and  in  the  middle  line  the  ridge  which  indicates  the 
thickening  at  the  symphysis. 

On  the  inner  surface  of  the  jaw  may  be  recognized  the  genial  tubercles.  some- 
times  in  two  distinct  pairs,  indicating 

the    attachments   of    the   genio-hyo-  Fig.  267. 

glossi  and  genio-hyoidei.  The  sub- 
lingual  fossae  may  be  located,  and  just 
external  to  them,  and  at  their  lower 
border,  the  faint  beginning  of  the 
mylo-hyoid  ridge,  which  runs  upward  ■ 
and  backward,  becoming  more  evident 
oppostte  the  last  two  molars. 

Above  this  line  the  bone  is  coV- 
ered  by  the  mucous  membrane  of  the 
mouth  ;  hence  diseases  of  this  portion 
find  their  expression  in  the  oral  cavity, 
while  thoseof  the  lower  portion  of  the 

bone  are  more  apt  to  involve  the  soft  parts  and  glands  of  the  neck  (Fig.  267). 
The  fossae  for  the  submaxillary  glands  cannot  be  felt  through  the  mouth,  but,  as  they 
lie  below  the  ridge,  while  the  sublingual  fossae  lie  above  it,  the  well-known  clinical 
relations  of  the  former  glands  to  the  neck  and  of  the  latter  to  the  mouth  are  explained. 

The  familiar  change  in  the  shape  of  the  lower  javv  in  edentulous  old  persons  is 
dne  to  absorption  of  the  alveolar  process. 

(Most  of  the  landmarks  of  the  face  are  of  more  importance  in  relation  to  the 
soft  parts,  the  nerves,  and  the  contents  of  the  cavities  of  the  orbit,  noše.  and  mouth 
than  in  connection  with  the  bones  themselves.  They  will,  therefore,  be  further  con- 
sidered  in  those  connections. ) 


Inner  surface  of  lower  jaw,  showing  \-arious  areas. 
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The  Shoulder-Girdte. — This  consists  of  the  davicle  and  scapuln.    The  lattti 
h  far  tlie  most  important  morphologically,  rep  resen  t  ing,  as  it  does,  both  the  scapu\a 
and  the  coracoid  of  the  lower  dasses  of  vertcbratcs  :  whilc  the  claviclc  is  inconstant 
in  mammals,  and  scems  lo  bc  no  part  of  the  priniilive  shoulder-j^irdle.    Tlie  scapuVa 
bears  the  socket  for  tliL-  humerus.      It  has  no  bonv  attachment  to  the  trunk  sa\'« 
ihrouj^h  the  clavicle,  uhich,  interposed  between  it  and  the  sternum,  is  connecttr^ 
\vith  both  by  joints. 

THE   SCAPULA. 

PhysioIojjicany.  the  csscntial  part  of  the  scajjula  is  the  sockei  for  the  shoulde^rr 
a  part  of  this  is  niade  by  ihe  coracoid  ekment,  uhich  in  man  is  an  insigniticani  pr^^K>- 
ccss  of  the  shoulder-bhide.  The  secontiary  hinctions  of  the  bone  are  to  give  orig  ^^ 
to  some  muscles  and  to  aflord  leverage  to  otliers  for  their  action  on  the  ami.  ^^B" 
most  mammals  the  scapula  may  be  considcred  a  rod  ninning  upward  from  the  joi 
from  n'hich  thrcc  plaics  expand,  one  to\vards  the  liead,  one  iowards  the  Uiil.  and  i 
outward.  In  man  \\\\z  sccotid  of  ihcse  plates  points  downward  and  \s  c.\ccssiv 
dcvelopod.  It  is  more  conveiiient  in  man  to  speak  of  one  main  plate,  the  body  of 
scapula,  wilh  the  spine  s|)rinj;ing  Irom  the  dorsal  surface. 

The  body  is  triangular.  w!th  t\vo  surfaces, — -a  ventral  one  towards  the  ribs  aii 
a  free  dorsal  one,— thrce  borders,  and  ihrcc  angles. 

The-  posterior  ur  vertebral  border,'  sometimes  ciilled  the  hasc,  is  the  longes^ 
It  is  nearly  veriical  ironi  the  lower  anyle  to  a  triangular  space  on  the  dorsnm,  op^ 
site  the  origin  of  the  spine,   above  ihis  it.  as  a  rulc,  slants  foi'ttard,  but  al  a  vei 
varying  angle-     The  upper  border  =*  slants  downward  and  forward  to  the  5i// 
scapular  nolch^  at  the  b;vse  o\  the  C()racoid  proccss.      This  notch,  transmitting 
suprascapular  nerve,  is  s^jmetimes    imperceptible,    but  usually  is  well   niarked  an-- 
sometimes  very<!eep.      It  is  bndged  by  a  ligament,  uhicli  niay  be  replaced  by  bon^^^^- 
transforming  the  notch  into  a  foramen.      The  anterior  nr  axiUary  border*  is  th        * 
'>nly  thick  one.     Jnsl  beIow  the  glcnoid   cavjty  tt  hvgins  a^  a  iriaiij^ular  ruvighncsJ""^ 
fnr  ilie  long  head  of  the  tricei«.      This  is  coniiniied  as  a  lino  \vhich  ends  ^m  ih-  '^^ 
dorsal  surface  ncar  the  lovver  angic.  a  little  alx)ve  an  unnamed  proccss  curving  for       " 
ward  and  inward  from  whieh  a  part  of  the  teres  major  arises.     This  is  the  analogn^^^ 
of  a  process  much  devcioped  in  some  smnll  monkej-s.      It  is  sometimes  verv  largc  ^ 
the  increase  of  size  being  in  no   relation   t<^   ihai   of  the  l^ine  nor  of  the  muscle — 
Above  this  on  the  anterior  lx>rder  there  is  a  doep  groove  for  a  part  of  the  suh  — 
scapiilaris  muscle  just  intcrnal  to  the  anterior  edgc  proper.     Helo\\  the  process  iht^ 
border  runs  downward  and  backward  to  the  inferior  angle/     This  angle  is  some- 
times very  sharp,  sometimes  quite  the  reverse-      Thu  š;une,  in  a  less  degree,  mav" 
be  siiid  of  the  upper  angle.*  usualU*  sharp.  sometimes  squarely  truncated.     The 
anterior  angle  "  is  the  glcnoid  cavitv.     This.  with  the  base  of  ihe  coracoid  process. 
is  called  the  hfod  of  the  scapula,   the  nvrk  being  a  constricted  region  behind  it, 
reaching  to   the  suprascapular  notch.     The  glcnoid  cavity*  is  an  oval,  slightly 
holIowed.  cartilage-co\'ered  surface  e-\panding  from  a  nurrower  base.    The  long  aacis 
is  vertical  and  the  broad  end  below.     There  is  ofcen  an  indentation  at  the  upper 
part  of  the  inner  margin.     The  cdge  is  a  little  raised  uhcrc  it  bears  the  g/tfioid 
Hgament^  which  deepcns  the  cavitv  for  the  rcceplion  of  ihe  head  of  the  hiimenis. 
The  lop  of  the  edge  forms  the  suprag/enoid  (ubercif,  whence  starts  the  long  head  ol 
ihe  biceps. 

The  coracoid  proccss  springs  from  the  top  of  the  head  just  behind  the  glenoid 
cavity  and  a  little  to  the  inncr  sidc.  The  first  part.  or  rooi,  which  is  comprcssed 
Irom  side  to  sidc,  rises  inrlining  somewhat  inward.  The  serond,  the  free  projecling 
portion.  irregiilarly  cviindrical,  runs  forward,  rather  outvard  and  do\vnward,  lo  end 
m  a  knob  near  the  inner  side  of  the  shoulder-joint.      The  upper  and  inner  surf.ice  is 
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and  convex.  the  iinder  and  outcr  smt)oth  and  concave.  A  rounded  promi- 
_  ence,  ihe  (onoui  tu^rcle ,  \oi  ihe  conoid  !ij|anient,  is  situated  on  the  top  oi  the  first 
part  and  rather  to  the  inncr  side,  just  abovc  the  anglc  iormed  by  the  t\vo  part.s.  A 
ridge  froin  beiiind  this,  runninjj  uutwurd  and  iorward,  sejjurate«  ihc  two  parls  dis- 
linctlv.  The  trapfzoid  ridgc  for  ihc  trapezoid  ligamcnt  runs  (orward  from  ihe  conoid 
^uberde  atong  the  inner  side.     The  outcr  sidc  of  the  vipper  aspcct  Iias  a  ridgc  for 
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he    coraco-acromial    ligament.     The   short   head   of    the   biceps   antl    the   coraco- 
brachialis  arise  froni  a  rou^hness  al  the  lip  of  the  process,  and  ihe  pectoralis  mi  nor 

om  one  at  its  inncr  sidc. 
_        The  antcrior  surface,  or  vcntcr/  is  concave,  forming  ihe  suhcapu/ar  /ossa, 
the  deepest  hollo\v  beingf  along  the  origin  of  the  spine.     At  the  very  top  the  bone 
oftcn  takcs  a  tum  oiitward.     The  scrratus  magnus    is  attached  lo  rough  surfaces 
inside  the  upper  and  lower  angles  and  to  a  narrow  line  connecting  theni  just  beside 
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ihe  vertebral  border.  These  suriaccs  aru  sci>aratcd  Irom  the  rcst  of  the  fossaw 
well-marked  lines,  wliich.  with  soiir*  (uur  ridges  ninning  fonvard  and  upwarfi  froni  the 
spinal  border.  give  orijEpn  to  tendinous  septa  fram  which  the  subscapularis  springs. 
Tliis  niusde  arises  also  from  tho  dcrt-p  groove  inside  ihe  axillary  border. 

The  posterior  surface, '  or  dorsum,  is  divided  by  the  spine  into  a  supraspinoia 
and  an  infraspinotis  fossa.  The  formcr  givcs  origin  to  the  siipraspinatus  ;  near  the 
back  it  is  oftcn  strcngthentd  by  a  verticaJ  swelling.  The  infraspinotis  fossa  is  chicflj' 
occiipied  by  the  infraspinatvis,  biit  t\vo  other  areas  are  marked  off  by  tuo  lines  :  one, 
running  forvvard  and  iipvvard.  separates  the  dorsal  side  uf  the  lower  angle  and  o(  the 
unnamed  process  on  the  axilhiry  burder  :  frum  ihis  space  springs  the  leres  major. 
The  second  hne  leaves  the  a.\inary  border  near  the  glenoid  cavity  and.  divergir^ 
sli^htlv,  strikcs  the  former  line  near  the  front,  bouiidin^  a  narniu-  region  far  the 
tcres  niinor,  which  is  crossed  high  up  by  a  groove  for  the  dorsal  scapular  arter)'. 
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The  spine  ^  is  a  triangularplatcarising  iram  a  smal!  trianyular»urfaceal  the  pos- 
terior border,  running  uutvvard  and  sonieulial  upward.  Its  attached  U>rder  stops  at 
the  neck  before  reaching  the  glenoid  cavity.  i"hc  spine  torms  an  acutc  angic  with 
the  fltMjr  of  ihc  supraspinous  fossa,  and  an  obtusc  one  \viih  that  of  the  infnLspinous. 
Its  front  border  is  roundcd  and  cur\'cs  fonvard,  and  forms  the  posterior  boiindar)' 
of  the  great  scapular  notch  connecting  the  supra-  and  infraspinotis  fnssa-.  The  frce 
border  is  narrow  bcyond  the  triangular  area.  but  soon  broiidens,  presenting  an  upper 
and  a  lovver  lip.  The  descending  fibres  of  the  trapezius  are  inserteil  into  the  who[ 
lenglh  of  the  former,  and  of  its  continuation  into  the  acromion.  The  lower  lip  oft 
begins  with  a  tubercle  for  the  ascendJng  and  horizontal  fibres,  a  little  bevond  whicl 
it  narrows  again.  It  gives  origin  to  the  dcltoid  muscle,  which  also  is  continucd 
along  the  acromion. 

The  acromion*  is  a  broad,  flat  cxpansion  overhangine  the  shouider-jo 
articulaling  with  the  davicle  by  an  elongated  facet  slantmg  slightly  upwa 

'  f«c(M  riutMite.    **  Spina  »tnpulBC.    '  Acratnkia. 
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lort  prechvieuiar  bordtrr  in  froni  of  thU,  rcceiving  ihe  ouier  end  of  the  coraco- 
troniial  ligamtul,  runs  iorwar(i  and  ouiw'ard  to  the  anterior  tubcrclc.  Krom  ihis 
le  ouier  border  ruiis  back,u'ard  to  llie  tiu-ta^rotnia/  iuberiic,  whencc  tht;  posterior 
jrdcr  runs  tnto  the  hind  ed^u  ol  the  spine.  Tht  outer  border  ha.s  threc  ur  four 
regulariiics  al>ovc  ior  the  tendinous  septa  of  the  delioid,  and  is  smooth  ai  its  ]ouer 
3ge  for  tlie  samo  musclc.  The  lo^cr  lip  of  the  spine  runs  direcllv  into  tlie  hind 
order  of  the  acromion,  bvii  oftcn  splits  so  as  to  enclose  a  narro\v  space  continued  into 
le  l«ick  of  the  process,  fruin  \vhich  ll»c  deltoid  springs.  The  acrumion  varies  much 
I  fthape  ;  accordiiig  tu  tliis  descriplion  it  is  quadraie  ;   oflen,   however,  the  pre- 
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Bvicular  edge  is  riidimeiUarv,  so  that  It  is  thret-sided  ;  or  the  mctacromlal  tubcrclc 
at  the  apex  of  a  verv  obtuse  angle,  so  that  it  is  ciirved  and  narrott'.  There  are 
so  iniermediatc  fornis.'  The  incliuaiion  of  the  acromion  to  ihc  horizon  is  on  an 
irerage  nut  far  from  45°.  with  a  variation  of  prot>ably  15°  either  way.  This  may  or 
iay  not  depend  on  a  corresponding  variation  of  slani  in  the  spine. 


I 


Ali  ihe  delaih  determinitiK  tht-  outlinc  of  the  scaptila  vHry  greatlv.  The  hind  border  may 
conves.  or  tht-  infnispiinius  i»iirtiini  cuiicave.  The  bone  lying  \\-ith  tbt-  dorsuni  up  should 
st  on  the  coracold  nnd  the  iipper  and  1owct  anRles,  \vilh  the  vertebral  ed^e  risinj;  mmi  the 
.ble ;  bul  iliis  mav  hc  almosT  straiRht,  or  even  bcnd  the  olht-r  way  so  as  to  change  tht-  iisiial 
3inU  of  siu>i>f)rt.   'The  /cnrfA  h-am  ihe  upptr  to  the  lower  angle  ranges  from  13.2  cendnietrea 

'  Macalister:  Journal  of  Analoiny  and  Physiology,  vol.  xxvii..  1893. 
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or  less  up  to  3u.  i  centiinetres,     The  scapular  imirx  vš  \\\v  ratio  of  the  brenclth,  measured  atong 

ihc  Iinsc  of  thc  i-pinc,  lo  thf  length  {"^i^^^J^i,      )■     It  ranj::*^  trom  55  t<.t  Ha.     The  (ollowing 

meniis  have  been  Riveii  for  Cauc;isi:ins  :  IJroca,  65.9;  Kli>wer  :int]  (ianuin.  65.3;  l>\vijjlit,  ftj.^. 
A  hifih  index  mcans  a  broad  scapuia.  whk'h  is  one  trt  ;t  k>w  tvpe.  Thc  infraspinous  ind€x  1?» 
ihe  raiiu  of  the  breatllh  to  the  k-iigth  o(  ihe  infraspinous  fassji.  nieaKurcd  from  Ihe  lovver  anglc 

lo  the  st:iriinj;-iKiint  cif  the  sphie  ( ,^ii!^p-j,wll!,!^h )"     "^^'^  ranges  from  73.5  to  loo.j,  wiih  a 
mean  of  aljout  87.     High  indices  impl>  a  bruad  sch])uIh,  bul  ihis  nieihod  Is  of  sinall  %-nlue,  sl*> 
ven,-  diverse  shapes  niay  ha\e  siniilar  indices.     It  is  not  possible  to  pretllcate  an>'thinK  of  ih«^ 
tigiirc  during  life  from  the  shai>c  of  this  lx)ne.     The  most  lliul  can  bt  said  Ls  that  a  long 
requires  the  Icverage  funiished  by  a  long  scapula, 

Differcnccs  duc  to  Sex. — Thc  chid  point  Is  ihc  size.     From  ihesludvofl 
eight\*four  male  and  tlurty-iiinc  fcrnalc  bones  it  uppcars  Ihat  of  123  bones,  ltt'en(y- 
six  mcastire  less  than  liftcen  centimetres  in  lenjitii,  of  wi)icU  dhIv  llirec  were  niale 
also  ihat  seventy-six  mcasure  si.\teen  centimetres  or  more,  of  which  only  five  wer« 
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female.  There  was  no  single  instance  of  a  bone  mcasuring  lesa  thar  lourteen  centi- 
metres bcing  male.  nor  of  one  mcasuring  seventeen  centimetres  being  female.  In 
doubtful  cases  the  glenoid  cavity  is  vcrv  valuuble.  In  uoman  it  is  not  oniy  smaller, 
but  rclatively  nan-ower.  Vcry  few  male  sockets  are  less  than  ^.6  centimetres  iii 
length,  and  very  few  femaJe  as  long.     Thc  tvpical  female  scapula  is  very  delicate ; 
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Fig.  273. 
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Ulo««  of  frecture  o(  ih*  scmpula. 


by  a  sviichondrosis.  The  possibilitv  o\  its  detachmcnt  by  cxce8sive  action  of  ihr 
latissimus  clorsi  has  been  mentioncd,  but  no  čase  of  traumaiic  separation  has  been 
recordcd. 

Fraciure  is  rarc,  in  spite  of  the  thinness  of  much  of  the  bone,  bccausc  o!  iti 
mobilitv,  ihc  adaptation  of  its  curvt-s  to  ihe  iindcrlvin^f  ihoracic  siirface,  the  elasticitv 
and  compressibilitv  of  thal  surfacc.  the  thickness  of  the  niuscies  that  covcr  the 
scapula  and  of  tUosc  that  lie  bencalh  it,  the  fragilitv  of  the  daviclc  (\vhich  by  irac- 

turin^  often  Siives  the  seapula  ),  and  the  greiit  range  oi 
movement  and  conrespondin^  weaknesa  of  the shoulder- 
joint,  which,  in  like  manner,  by  undergoing  luxatii>rfc, 
preveiits  the  force  of  the  iraumaiisni  from  renching^  lh€ 
scapula. 

Fracture  of  the  body  and  of  the  infcrior  angle  froam 
indireci  violence  has  been  reported  in  a  few  cases.    Tl"ae 
arms  were  fixed,  and  strong  traction  was  boing  t-sc«'- 
cisetl  in  more  than  one  čase.      It  seems  probable  th  .^t 
the   hi:)ne   brcaks   between  the  opposing  forccs  of  tt~»e 
1'homboids    and    trapezius  on   the  ono  liand,  and   iŽr~^e 
teres  muscics,  the  subscapularis,  and  the  infraspinat^u-i3 
on  the  other 

The  most  conimon  fracture  is  that  of  the  bod  ^^% 
usu;dly  running  transverselv  or  obHqueIy  through  ti  ^c 
subspinous  foasa.  The  attachments  of  the  subscap«»— i- 
Uriš  beneath  and  of  the  infraspinatus  above  usual.]^y 
preveni  any  markcd  displaccmeni.  Thcre  is  paih  ca^n 
lifting  tlie  arm  to  a  liorizonlal  position.  because,  in  ord^E^r 
that  the  tleltoid  inay  be  able  to  do  this,  the  acroniic^n 
must  liecome  a  fixed  point.  and  that  necfssitates  the  contraction  of  tlie  rhomboicJb 
and  other  muscles  whose  function  it  is,  aided  by  the  leverage  afforded  by  the  prc^»- 
longation  of  the  scapula  downw3rd,  to  fix  the  blade  of  the  scapula  when  the  cleltox^ 
is  in  action. 

Superficial  ecchymosis  is  rare  on  account  of  the  dense  infraspinous  fascia  whic^ 
prevents  the  efTused  blood  from  reaching  the  surface. 

Fracture  of  the  acromion  is  attendcd  wiih  slight  flattening  of  ihc  tip  of  tf»^ 
shoulder,  the  wcight  of  the  arm,  acting  thrnugh  the  deltoid.  dmgging  the  frag"-" 
ment  downward.      Tliere  may  be  ihc  usual  symptonis  of    prcternatural   mobility»> 
crepitus,  etc. 

Fracture  of  the  coracoid  is  rare.  Before  the  age  of  aeventecn  it  may  be  af 
epiphyseal  separation.  Displaccment  \&  not  conimon,  as  the  do\vn\vard  puli  of  the 
pectoralis  minor,  short  hcad  of  the  biceps,  and  coraco-brachialis  ( pagc  590)  i=5 
efTecmany  resisted  by  the  coraco-acromia!  and  coraco-clavicular  ligamcnts.  CrepItuS 
and  prcternatural  mobility  niay  pos3ibly  be  recognized  by  sinking  the  fingcrs  into 
the  intenal  between  the  deltoid  and  pectoral  muscles.  The  coracoid  uill  be  found 
jusl  beneath  the  inner  deltoid  margin. 

Fracturea  of  the  neck  of  the  scapula  include.  in  surgical  language,  those  \vhiclx 
begin  at  the  suprascapular  notch  and  run  to  the  axillary  border  of  the  bone  detach- 
ing  the  glenoid  ravity  and  ihe  coracoid  process.     There  is  110  instance  of  fracture  of 
the  anatoniical   neck, — the  constricted  part   snpporting  the  glenoid   cavitv.      The 
fragment,  \vith  the  arm.  vviil  drop  dottnuard,  away  from  the  acromion.     This  puts 
the  deltoid  on  the  stretch  and  causes  flattening  of  the  shoulder.     There  will  be  3 
depression  beneath  ihc  edge  of  the  acromion.     The  arm  will  be  incrcased  in  length. 
These  svmploms  ( \vliich  \viil  occur  oniv  if  the  curaco-acromial  and  coraco-clavicular 
lig;imcnts  are  lom)  are  also  found  in  subglenoid  luxation  of  the  humer\is  {  pagc  583)." 
bul  in  the  fracture,    ihe  presence  of  crepitus,  the  downward   displacement  of  the 
coracoid,   the  ready  disappearance  of    the  deformitv  on  pushing  the  head  of   the 
humerus  upuard,  its  prompl  reappearanre  when  the  arm  is  Jillnu-ed  tn  hang  by  the 
side,  and  the  casc  with  uhich  the  hand  may  bc  placcd  on  the  opposite  shoulder 
»erve  clcarly  to  denotc  the  character  of  the  accident. 

Bxcision  of  the  scapula  jisclf  is  not  uncommonly  indicated  on  account  of  malig- 
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nant  neoplasm.  subperiosteal  and  central  sarcomata  especially.  The  niain  daiiger 
of  the  operation  is  hcmorrhage.  The  siibciavian  should,  thtrefore,  be  controUed. 
The  dorsalis  scapulie,  crossin^  the  axillary  bordtr  of  thc  scapvila  at  a  point  on  a  leve! 
with  tht!  centrt  of  the  vertical  axis  oi  the  deltoid  (Trevcs).  and  thc  siibscapular  riin- 
niny  along  thc  lowcr  border  of  thc  sul>5capularis  ihuscIl-  to  rcach  the  infcrior  anglc, 
are  the  largtrst  vesseis  that  require  division,  biit  thc  suprascapular.  postcrior 
si:apular,  and  branches  o(  tlie  acromiothoracic  artcn'  will  also  bc  cut. 

Infectious  diseascs  giving  rise  to  caries  and  nocrosis  and  to  suppuration  are 
rare.  When  lhey  affect  thc  supraspinous  region  the  piis  is  dircctcd  fon^ard  by  thc 
fascia  covering  ihe  supraspinatus,  which  encloscs  that  niusclc  in  an  osscivfibrous 
C  o  m  pa  rim  en  t.  In  the  infraspinous  rej:ion  the  stjll  dcnstr  infraspinous  fascia  con- 
ducts  the  pus  in  the  s:une  direction  ;  hence  abscesscs  orijjinatinj^  iii  scapular  dis- 
ease  are  likely  to  point  near  the  axilla  and  in  thc  ncighbnrhood  o!  the  insertions  o( 
ihc  scapular  muscies  intn  thc  humcrus.  On  the  under  siirface  of  the  scapula,  betucen 
thc  ridges  uhich  givc  origin  to  tlic  tendinous  fibres  that  intcrscct  the  subscapularis 
muscle,  the  periosteum  is  h>c>se  and  casilv  scparaied.  Suppuration  follfiwing  caries 
oi  lliis  aspect  of  the  bone  rnay,  therefore,  cause  exlensive  detachmenl  of  the  perios- 
teum, and  it  has  been  found  necessary  to  irepliine  the  thin  portion  of  the  blade  of 
the  scapuUi  to  give  vent  to  such  a  puruicnt  coUection. 

Landmarks. — The  greatest  breadth  of  thc  scapula  is  in  a  line  from  the  glenoid 
roargin  to  thc  \  ertebral  border  ;  the  greatest  length  in  a  line  from  the  superior  to 
Uie  inferiur  angle. 

The  general  outlines  ol  the  scapula  can  easily  be  felt.  The  bony  points  most 
readilv  rccognized  by  touch  are  the  acromion,  the  coracoid,  thc  spiae,  the  vertcbral 
edgc,  and  the  inferior  angle. 

The  cdge  of  the  acromion  is  an  important  landmark.  Measurement  from  it  to 
thc  suprasternil  notch  is  the  easiest  way  of  dctermining  shortening  in  fracture  of  the 
claviclc.  If  ihib  measurement  is  less  than  on  thc  sound  bide.  and  the  clavicle  itself 
is  unchanged  in  length,  it  indicates  a  dislocation  of  the  acromial  end  of  the  lattcr. 

Fndue  prominencc  of  the  cdge  of  tlie  acromion  is  scen  in  lux*ation  of  the 
humerus  (page  582)  and  in  fracture  of  the  neck  of  the  scapula.  In  thesc  conditJnns 
the  fmgcrs  may  be  prcsscd  bencath  thc  acromion,  as  thcy  can  in  old  cascs  of  deltoid 
jKiresis  ur  paralvsis  with  atrujjhv  of  thal  uiuscle,  uheii  the  \veight  of  thc  arm  drags 
Uie  humerus  downward  and  increases  thc  sikicc  between  the  greater  tubcrosily  and 
the  acromial  edge. 

Thc  coracoid  process  may  bc  felt  through  thc  inner  deltoid  fibres,  below  the 

inner  j>ortion  of  thc  outer  third  of  the  clavicle,  by  thrusting  the  fingers  into  the 

space  beliveen  the  pectoral  and  deltoid.      In  fracture  it  may  bo  depressed,  as  it  is  in 

Jracturc  of  the  scapular  neck.     The  axillary  artcrv  can  bc  felt  just  to  thc  inner  side 

o{  the  coracoid  as  it  passes  over  the  second  rib. 

The  spine  is  least  promincnt  in  miiscular  and  most  consplcuous  in  fccble  and 
«?maciated  persons.  This  is  also  truc  of  the  inferior  angle,  uhich  in  ueak,  and 
^peciallv  in  phthisical,  subjccts  is  not  held  tightly  to  the  chest,  but  projccls  in  a 
^vinglike  manner  (scapuhe  alata-l.  This  is  partly  duc  to  general  muscular  weak- 
riess.  in  which  the  latissimus  dorsi  and  scrr&tus  magnus  participate.  and  partly  to 
Ihe  shape  of  the  thorax  and  the  direction  of  ihe  clavicles.  Thc  flatter  and  shallower 
the  chest  thc  more  obliquc  in  direction  and  thc  lowcr  are  thc  coUar-bones,  carrving 
■vi'ith  them  downward  and  fomard  the  upper  and  anterior  portions  of  thc  scapulae, 
and  by  that  much  tcnding  to  make  the  lower  and  posierior  portions  more  promi- 
nent. 

The  length  of  thc  arm  is  usuallv  measurcd  from  thc  junction  of  thc  spine  of  the 
scapula  and  the  acromion — the  acromial  angic— to  thc  extcmal  condylc  of  the 
humerus. 

The  vertebral  cdge  of  the  scapula  lies  just  at  the  side  of  thc  spinal  gutter. 
When  the  arm  hangs  at  thc  side  of  the  bodv,  this  edge  is  pardllcl  with  llic  line 
of  thc  spinous  proccsscs.  h  ran  be  madc  prominent  (for  palpation)  by  carrying 
the  hand  of  tfie  patient  over  thc  opposilc  shouldcr,  The  superior  angle  is  made 
accessible  by  the  same  posiiion.  The  axillary  border  of  the  scapula  and  the  inferior 
angle  are  b<it  cxamincd  with  the  elbow  tlcxed  and  the  forearm  canied  bchind  the 
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back.     \\'ith  the  arm  at  the  sitle,  the  superior  angle  is  ahout  on  ihc  level  ol  ihe 
upper  ed){e  of  the  second  rib  ;  the  inicrior  anjjlc  is  opposite  the  sevcnth  intercostal 
space  (and  hence  is  a  pulde  in  selectiiig  a  space  ior  ihe  varioiis  operations  for  ein- 
pyenia,  page  1867);  ihe  inner  end  of  ihc  spine  is  opposite  the  spinous  process  oi  tK* 
third  (.iorsal  vcrtcbra. 

\Vith  the  shouldcrs  drawn  forcibIy  backuard,  the  verlebr;il  borders  of  thescapuL^ 
can  be  made  almost  to  touch  at  the  leve!  of  the  spines,  and  are  not  more  than  frozm 
lwo  to  three  inches  apart  at  the  angles.  With  the  hands  clasped  on  the  vertex,  th».« 
inferior  angles  are  from  sixtcen  to  sevontecii  inches  apart.  By  crossing  the  arms  c^n 
the  front  of  the  chest,  and  Iraning  fonvard,  the  scapnlie  are  also  widely  separateg=~3, 
and  this  position  is  therofore  selccted  for  auscultatioii  and  percusšion. 

The  tnolnIity  of  che  scapula  lei^ens  the  fiinciional  di3ability  in  anky)osis  of  tH^K 
shoulder-joint. 

LIGAMENTS   OF  THE  SCAPULA. 

Two  ligamenls — the  transverse  and  the  coraco-acromial — pass  from  one  part  ol  ti     »C  J 
scapula  to  another, 

The  transverse  or  suprascapular  ligament'  (Fig.  289)  is  a  little  band  on  tl-=«e 
upper  lx)rder.  jiist  behinil  ihe  root  uf  the  coracoid,  making  a  bridgo  ovcr  tlic  supr-«  i- 
sc^ipular  notch,  undcr  \\hich  the  suprascapular  ner\'e  passes.  It  may  be  replaced  \:^^-y 
bone. 

The  coraco-acromial  ligament '  ( Fig.  274 )  i.s  a  triangular  structure,  bro^K.  ^ 
at  its  base,  along  ihe  oiiter  t)order  of  the  coracoid  process.  and  narrowing  lo  i^ts 
insertion  into  ti»o  inner  side  of  the  ond  of  the  acromion  just  in  front  of  the  acromic::^' 
clavicular  joint.  The  bordcrs  are  strong.  converging  bands  with  a  weak  spac=r« 
between,  ihe  froni  one  being  ihe  sironger  and  overlapping  the  other  when  thc^' 
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mccl.  .Tlie  course  of  the  fibres  in  the  we;iker  pari  is  variable  ;  sometimes  the>'" 
diverge  from  near  the  front  of  the  coracoid  to  the  posterior  biuui,  sometimes  they 
are  in  the  main  parallel  with  the  latlor,  sometimes  a  band  passes  from  this  membrane 
to  the  front  of  the  cla\'iclc.  The  weak  portion  of  this  hgamenl  is  pierccd  by  the 
pectoralis  minor.  when,  as  ofien  happens,  this  muscic  ia  inscrted  into  the  caj^sule  of 
the  shoulder  or  the  upper  cnd  ni  the  humervis.  This  Hgamenl  is  reallv  part  ol  the 
apparatus  of  the  shoulder-joint,  forming  a  roof  over  the  camule.  from  which  it  is 
separated  by  a  bursa.     Before  dissection  the  hind  border  of  the  ligament  is  not  very 
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anct,  since  ihe  bursa  appears  to  connect  it  with  the  capsiile  bcJou-  and  a  thiii 
sda  with  the  claviclc-  abri\e. 

Thi-'  spino-glenoid  Hgament'  is  ;ui  occasional  little  l>and  at  tlie  j^eat  scapular 
5tch.  rumiing  iiom  Lhe  aiucrior  bordcr  oi  the  spine  t<»  ihe  posterior  edge  oi  the 
lenotd  cavity,  crossing  the  suprascapular  vt;ssels  and  nenx'. 

I  The  function  of  the  clavicle,'  or  coUar-lTOne,  which  cxtends  from  the  lop  of  the 
um  to  tlie  acTomion,  is  to  give  support  to  the  shoiildcr-joint  in  lhe  widc  and 
iried  movements  iif  the  arm.  It  is  found  in  manimals  that  clinih,  rty.  dig.  or  swim 
ilh  movements  requiring  an  outward  and  back\vard  s\vetp  ui  lhe  arni.  It  ia 
»sent  in  those  that  use  the  lure-Hmb  slmply  for  pro(»ressioii  with  movements  nearly 
stricted  to  one  plane.      It  ia  present,  but  irapcHecdy  devdopcd,  in  some  carnivoni 
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hose  arms  scire,  in  part.  (or  prehension.     In  man  it  has  a  doLib1y  cur\'ed  shaft,  a 
ick  inncr  end,  and  a  Hattened  outtr  one. 

Tht  shaft  is  <:onvex  in  front  throujjh  the  t\vo  inner  thirds  and  concave  in  the 
iter  one,  The  former  portion  h;is  a  superinr.  an  infcrior,  an  anterior,  and  a  pos- 
rior  surface  ;  but  in  lhe  outer  ihird  the  lwo  lalter  surfaces  narrow  into  borders. 
he  superior  surface  is  smooth,  exctjpt  for  a  slight  unevenness  ai  the  inner  end. 


Fig.  276. 
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iving  origin  to  lhe  clavicular  head  o(  the  stemo-cleido-mastoid.  The.inferior  sur- 
icc  has  ncar  the  inner  end  an  ofai  rouffhnfss,  u  hich  mav  or  may  not  l>e  raisc-d. 
tr  thc'rhomboid  hgament  from  the  carlilage  of  the  first  rib.  Reyond  this  is  a  lon^- 
idinal  groovc,  more  niarkr-d  nrar  ilie  outer  end,  for  the  insertion  of  the  subclavius 
luscle.  Out-sidc  of  the  middlt?,  ncar  the  hind  Imrder  fsomelimes  on  thehind  svirface), 
the  niUrir.nt  foramat,  direcled  outward.  The  anterior  surface  narrows  continu- 
!lv  from  uithin  outward.     The  inner  iwo-ihirds  are  rough  for  the  pectnralis  major  ; 
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extcmal  to  this  thc  rough  concavc  cdgc  ^ivcs  ori^in  to  the  deltoid.  The  beplnnmg' 
of  this  is  ofloii  marked  by  a  niinutu  tubercie,  which.  when  exceptionalIy  large.  is 
thc  dcitoid  lubercU,  Thc  posterior  surface  ia  sinooth,  and  narrows  gradually  till 
it  reaches  tlic  outer  cnd,  thc  bfyiimin,i^  ol  uhich  is  marked  by  a  tubercie  on  the 
under  surface. 

Tlic  borders  are  vcry  ill  marked.  The  sharpest  is  that  separating  thc  anterior 
from  the  infcrior  surface.  Tliat  betwccn  thc  anterior  and  supenor  oncs  is  (airly  well 
marked  near  the  inner  end  ;  but  it  soon  grows  indiscinct,  so  that  oftcn  at  the  middie 
<jf  thc  bone  the  front  surface  seems  to  twist  into  the  uppcr,  and  the  anterior  inferior 
bordcr  becomes  the  front  border  of  the  outer  cnd.  Of  thc  posterior  borders.  thc 
upper,  thou^-h  roundcd,  is  distlnct  along  thc  middlc  of  thc  bone;  the  lower  is  very 
vaguc,  but  usually  is  uell  defined  in  the  outer  part ;  when  it  is  not,  the  posterior 
surface  sccms  to  tutst  into  thc  lowcr. 

The  inncr  or  sternal  cxtrcmity'  is  club-shaped,  drawn  out  downward  and 
somewhat  back\vard.  Its  inncr  surlace,  Loaled  with  articular  cartilaj,'e,  is  of  very 
variat}le  shape.  It  is  approxJmately  oval,  with  the  lonf^  axis  slanting  downward  and 
backward,  and  is  rough  and  g;encrally  concavc,  but  not  ahvays  so.  The  front  edge 
of  the  inncr  surface  fornis  an  acutc  anglc  uiih  the  anterior  borderof  the  bone,  and 
the  hind  one  an  obtusc  angle. 

The  outer  ur  acromial  extremity'  is  Hattened  above  and  belowand  cuncd 

forward.     At  the  vcrj'  front  of  this  end  is 
Fig.  377.  an  articular  surface  joining  the  scapula.     It 

^  is  oval,  with  tlie  long  axis  horizontal,  and 

usuajly  faccji  down\vard  as  well  as  outnard. 
There  Ls  generallv  lx?hind  this  a  rough  spacc 
for  ligament  at  thc  end.  which  gradually 
slanUi  into  tho  hind  border.  The  fotioid 
tubercie '  is  at  the  posterior  border  of  the 
]ower  surface  of  the  outer  extreinity  just  at 
its  iunclion  uith  the  shaft.  The  trapezoid 
rid^e  cxtends  from  it  forward  and  outward 
across  thc  bone.  Its  anterior  portion  is 
often  broad.  This  tubercie  and  ridge  are 
for  theinsertion  of  liganientsof  correspond- 
ing  namea,  passing  upward  irom  the  base  of  the  coracoid.  Between  the  ridge  and 
the  en<I  of  the  bone  there  is  a  smooth  space,  sometimes  almost  a  groove,  which  lies 
above  the  supraspinatus  muscle  as  it  crosses  the  shoulder-joint.  The  clavicle  varies 
greatly  in  length,  thickness,  amount  of  cur\'c,  and  in  the  outlinc  of  the  cnds.  Some- 
times the  outer  end  is  but  little  broader  than  thc  ^baft.  A  vcry  rare  form  is  one  in 
which  thc  inner  part  of  the  shaft  is  (lat  and  but  slightlv  thieker  than  thc  outer. 

Diffcrenccs  duc  to  Scx. — The  male  bone  is  longer,  stronger,  more  curved, 
and  wilh  larger  articular  facels.  Apart  from  sca,  a  strong  bone  is  generally  more 
cur\'ed. 

Development. — The  centre  for  this  bone,  evident  in  the  sixth  wcck,  precedes 
ali  others.  It  ls  remarkable  asdeveloping  in  indiflerent  tissue  befnrc  any  hint  of  the 
bone  is  to  be  secn.  A  little  latcr  a  cartilaginous  outline  appears,  uhicb  is  shortly 
involved  in  the  ossifving  proccss.  At  about  scventeen  a  centre  Ja  formed  in  the 
cpiphysis  at  tlie  sternal  end,  and  jcins  the  shaft  a  vear  or  so  later. 

Surface  Anatoniy. — In  life  the  anterior  suriace  and  edge,  as  veli  as  the 
superior  surface,  are  ca.si!y  felt  through  the  skin.  Thc  joint  with  the  acromion  is  dis- 
tinct,  thc  clavicl^  being  highcr  than  the  scapula.  Thc  pnsttion  of  the  bone  is  nearly 
horizontal,  but  in  strong  men  the  outer  end  is  often  thc  highcr.  Thc  bone  is  highly 
elastic,  ou-ing  io  its  curves. 


0-j:iir'ii..it«'ii  .jI  tliis  ii  le.  ■^.  al  binh  ;  a,  ctiit-f  cen- 
tre:  b,  r,  cnrlilAjcInoiii  vncls.  H,  Al  abuut  ct^hUcn 
>Tiii»  ;  d,  »tcniiil  cpi{>li>-:iis. 
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The  chief  function  of  thc  clavicle  is  to  steady  the  slioulder  and  keep  the  upper 
arm  at  such  a  distance  from  Uie  trunk  that  thc  musrlcs  running  from  thc  latler  to 
thc  humerus  may  givc  it  latcral  mution.      Therefore,  in  aninials,  in  u-hich  no  such 
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movement  exists,  nnd  the  iore-Uniba  are  used  onIy  in  progression,  no  clavide,  or  a 
mere  rudiment  of  it,  is  present. 

Con^enital  abscnce  of  bolh  clavicles  is  rare.  In  sevcral  reporteil  cases  the 
shoulders  could  Ijc  brought  togethcr  in  Iront  of  ihc  bodv,  The  coiigcnJtal  absencc 
of  both  acromial  ends  is  not  so  vincommon.  Theoretically,  one  wouid  expcct,  as  a 
resuU  of  abscnce  oi  the  clavide,  a  ucakened  upptr  extremity,  some  latcral  curvature 
of  the  spine,  interfercnce  with  the  up|)er  chest  ( froin  the  weight  of  the  arm  and 
^^icapu]a),  and  hence  diminished  lung  capacity  with  the  sccondary  ill  effects  upon 
P%roH-th,  nutrilion.  etc. 

Such  consequcnccs  wcrc  prcdicaicd  (Matmdcr)  as  a  resuh  of  arrcst  of  gTowth 
from  epiphvseal  separation,  hiit  ncithcT  in  ihosc  cases.  in  non-unioii  aflcr  fracturc, 
nor  in  congcnital  absencc  havc  thLy  bccn  noted.  On  the  contrary.  in  the  four 
cases  of  svmmetrical  absence  of  the  acromial  end  recorded  by  Gegenbiiur  the  lunc- 
tional  di5abili(y  was  slightv  the  motions  of  the  scapula  being'  unimpaired. 

Thtr  whole  Ifone  bocomes  ossifietl  very  carlv,  beginning;  before  any  olher  long 
bone  of  the  skelelon.  Its  one  epiphvsis,  at  the  stcrnal  end,  is,  on  the  conlrary,  the 
last  of  the  epiphvses  of  the  long  bones  to  ossifv.  appcaring  aboiit  the  seventeenth  or 
eighteenth  vear  and,  according  to  Poland,  joining  the  dičiplivsis  froni  the  Itttntv- 
second  to  the  twenly-filth  vear.      Uwight  places  the  tirne  of  union  somewhat  earlier. 

Separation  of  thls  epiphvsis  Is  aniong  the  rarest  of  epiphyseal  dctachnients. 
Biit  tive  cases  have  becn  recnrdcd.  Two  of  them  were  froni  mnsciilar  action,  the 
pectoralis  major  and  ihc  clavicular  tibrcs  o(  the  dcllnid  bcirig  apparently  the  agencics 
that  carhed  the  slernal  end  of  the  diaphvsis  forward. 

The  age  of  the  patient  ( from  scventeen  to  lwentyfive),  the  shape  of  the  flattened 
diaphvseal  end  {  nnlike  the  j>ointed  end  of  a  fnictiired  bone),  anti  ihe  intef»rity  ot  ihe 
shape  nf  the  siiprastornal  notch  aid  in  distinguishing  this  accident  frnm  a  forvard 
dislocation  or  a  fractiirc  on  the  tiincr  sidc  of  the  cosli)-cla\icnlar  Hganient. 

Fracture  of  the  clavide  is  more  common  than  ihat  of  any  other  bone,  cxcepl  possi- 

bly  the  radius  ;  it  is,  likeuise,  the  most  frwjuent  soat  oi  incoinplete  f  "grecnatick"'  > 

iracture.      About  oiif-half  of  ali  clavicular  fractures  occiir  duHng  earlv  childhood. 

This  freqiiency  is  due  (  i  )  to  ihc  earlv  ossihcation  of  the  bone,  so  that  it  is  relatively 

more  brittle  than  aro  ihe  other  bones  :  (  2 )  to  the  lack  of  closc  attachmcnC  between 

the  periostcum  and  the  bone  :  ( .^ )  to  the  miusual  thickness  of  the  periostcum  ( prob- 

ably  associaied  with  ihe  earlv  ossilicalion),  which  icnds  to  prevent  complete  fracliire  ; 

a.nd  (4  t  to  the  common  occnrrcnce  of  falls  and  minor  accidcnts  among  children. 

The  amount  uf  disabilitv  is  often  surprisingly  slight,  and  the-  diagnosis,  unlcss 
oonfirmed  by  skifigraphic  tčsiinionv,  niay  have  to  be  made  on  the  basis  of  veTy  trifling 
^eformity  with  localized  tenderness  and  swclling. 

\hisciil:ir  action  mav  produce  fractnrc  ihroiigh  the  violent  contraction  of  the 
pectoralis  major  or  of  the  clavicular  porlion  of  the  deltoid. 

Indirect  violencc  [recei\ed  through  falls  on  the  hand,  elbow,  or  shoiilder)  is 
Uhe  common  cause.  The  frec]uency  \vith  which  such  falls  occur,  and  the  uniformity 
Avith  tthich  the  force  is  transmitted  to  a  slcndcr  bone  containing  lun  Httle  canrellous 
lissMc.  and  held  finnly  at  either  end  by  strong  Hgamentous  attachments,  suf!iciently 
«xplain  the  common  occurrence  of  clavicular  Iractiire. 

The  hreak  usually  occurs  about  the  junction  of  the  niiddle  and  onter  thirds. 
because :  ( i )  the  outer  end  ( like  the  innt-r )  is  firmlv  ticld  by  the  liganientous  connec- 
tions.  the  middle  of  the  bone  being  the  most  movable  ;  (2)  at  the  onter  end  of  the 
middle  third  the  bone  is  smallcr.  and  ihcrefore  vveakcr  ;  (3)  at  this  point  the  sternal 
cnrve  Cconvfx  fonvard)  and  the  acromial  cnr\*e  fconcave  fonvard  ]  meet,  and  force 
applicd  to  the  exlremity  of  the  bone  is  thcre  expendcd. 

Fraciiire  of  the  clavicle  is  rarely  compound,  because,  although  the  bone  is  sub- 
cutaneous,  the  skin  is  verv  freely  ninvable  over  it.  and  because  the  usiial  displace- 
ment  carries  the  sharj)  *ix\f\  <if  ihe  onter  fragment  backvvard  and  the  sharp  end  of 
the  inner  fragment  upu-ard  (Fi^.  278). 

The  anatoinical  causes  of  the  common  form  of  displacement  win  be  considered 
in  connection  uith  the  muscles  concerned  (page  579J. 

The  relalions  of  the  cla\'icle  to  grcat  vcssels  and  nerve-tninks  wouId  stem  to 
render  fre^uent  complications  probable,  but  as  a  matter  of  fact  the  latter  occur  \vith 
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comparativc  raritv  :  ( i )  because  of  the  elastic  rurves  of  the  lx>ne.  uhich  cnaHt- 
it  to  cscapu  ir;icliire  in  ninny  ciLscs  of  direci  violence  ;  (  2j  becuube  of  the  mltr- 
posilion  oi  tlie  subclavius  imiscJL-  hetULt-n  the  lx>nc  and  the  nenous  and  vasculjr 
trunks  ;  (3)  bccaiisc  of  thf  situation  of  the  common  fracture,  ihe  inner  end  at 
the  outcr  fragment  (ihe  |xjrtion  most  Iikely  to  intlict  injiirv )  hring  both  above  and 
exlcmal  to  the  region  of  tlanger.     Slill,  cases  of  woiind  of  the  subclavian  vt-sscU 

intc^rnal  ju^ular  vcin.  and  of  presstirc  pa- 
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ralvsis  of  the  upper  extremity  havc  beeii 
reported  as  coiiiplicatjona  of  fracture  oi 
the  clavicie. 

The  supraclavicular  nerves  (brancho* 
of  the  third  and  fourth  cenical)  pasa  iti 
front  of  the  bone,  and  may  be  involvcd  ii> 
the  callus.  giving  rise  to  severe  and  pe«"- 
aUtent  pain. 

In  resedioH  or  e.rcision  of  the  da\'»- 
cle,  eitlicr  fnr  disease  or  as  a  step  in  tli^ 
performance  of  an  intei"scapulo-thoraci*^ 
amputation,  tlie  protection  afforded  tli«" 
vessels  by  the  subclavius  muscle  shoiild 
be  remembered.  .Supcrficiallv,  the  ccphalic  vein  and  the  supraclavicular  nervca  Piay 
ha\e  to  be  divided. 

Distuist'  nf  the  clavicie  is  not  uncommon  as  a  result  of  the  various  infectlons, — 
syphilitic,  tubcrculous,  typhoid:U,  etc.  The  bone  is  also  the  subjcct  nf  new  grou-lhs. 
cspecially  of  sarcomata.  The  anatomical  relattons  alrcadv  alludc<l  to  are  ihose  chid1y 
involved  in  ihese  cases. 

Swelling  and  cedcma  of  the  arm  may  result  from  pressure  on  the  subclavian 
vi'in  in  the  anjjle  bet\veen  tlie  clavicie  and  the  rib  ;  j^anijrenL',  from  pressure  iipnn 
the  artcrv  ;  pain  or  paralvsis,  from  pressure  npon  the  bracliial  plc.\us  at  ihe,  outer 
part  of  tiic  costo-claviciilar  space.  It  Ls  probable  that.  in  vIl-h  of  the  siilKrutaneous 
p4jsition  of  the  clavicie  and  its  coitsequent  exposure  tu  sli^dit  iruumatisms,  osteiiia  of 
one  form  or  anotlicr  \vuuld  be  more  frcquent  if  it  wcrc  nut  for  its  jk^rciH  clasticity, 
which  probably  limils  the  eSect  of  minor  blou^s  lo  the  superJicies  of  the  bone.  Ac- 
cordinglv,  svphilitic  subperiosteal  nodes  are  fairly  common,  while  tuberculosis  and 
septic  and  pr>st-typh(tidarosteitis  are  relalivelv  rare. 

Landmarka. — The  clavicie  is  subcutaneous  through  ils  cntirc  Icngth.  \Vhcn 
at  rest  the  l>onc  is  about  nn  the  same  icvel  as  the  spine  of  the  scapula.  In  inspira- 
tion  it  movcs  forward  an  inch. 

The  inner  end  of  ihe  lx)ne  is  its  larj^est  portion,  and  ils  projeclion  in  front  of 
and  above  the  clavicular  notch  on  the  stcrnum  shniild  not  be  erroneously  rcjjardctl 
as  evidence  of  disease  or  injurv.  The  delloid  tuberclc  at  its  outer  third  is  sometimc* 
unusuallv  prominent,  and  should  not  then  be  mistaken  for  au  exostosis. 

The  curves  of  the  bone  may  easily  bc  traced  from  end  to  cnd.  The  normal 
curvcs  may  be  increased  in  greenstick  fracture  without  any  positivc  anfiful3rity  bcingf 
produced  ;  hut  in  this  čase  careful  ineasurenienl  wiU  sliow  that  the  distance  bctucei» 
the  two  ends  of  the  bone  ia  slightlv  Icssened  as  compared  vvith  the  uninjured  sidc. 
It  shouhi  not  be  forgotten,  however.  thai  the  curves  are  apt  to  bc  increased  in  nuis- 
cular  persons,  and  that  for  the  same  rcason  the  right  clavicie  b  sometimcs  more 
cur\'ed,  thicker.  and  a  little  shorter  than  ihe  lefi. 

Tn  general  terms  it  may  be  said  that  the  inner  third  of  the  bone  is  in  rclatloa 
bclow  tf>  the  first  rib,  whi(:b  it  crosses  obliquely  ;  the  middle  third  to  the  axillar>^ 
vessels  and  the  brachial  plexus  (and  below  them  to  the  first  intcrcostal  space);  and 
the  outer  third  to  the  coracoid  process  and  the  acromio-clavicular  joint  (Fig.  274). 
In  the  male.  and  in  robiist,  vigorotis  persons  generallv,  the  clavicles  are  on  a  high 
plane  and  pass  almost  horizontally  ouluard.  pi^'ing  the  "  square-shoulderetl  "  appear- 
ance  usually  associated  wilh  ideas  of  muscular  strength  and  dccreasing  the  apj>arcni 
length  of  the  neck.  In  the  strong  male  the  outer  end  may  even  be  higlier  than  tht* 
inner. 

In  narrow-che3ted  and  in  consuraptivc  persons  the  clavicles  are  dcpresscd  and 
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mclinc  downwarci,  and  hcnce  thi-  slopiiig  narrow  slioulders  and  long  necks  so  uftt;n 
scen  in  feeble  or  :ii  plithisical  iiidivtdutUs. 

In  vcrv  iiit  persoiis.  in  tlmse  sufferin^  froin  organic  heart  disease  atteiuied  \viih 
dvspnceu.  and  in  emphvsemaious  subjects  the  clavidcs  are  raiscd  and  the  neck 
thereb)-  apparentl}'  shortened. 

K  THE   STERNO-CLAVICULAR    ARTICULATION. 

^^  This  is  the  only  joint  bet«'een  the  Irunk  antl  the  upper  extremity.  The  sncket 
on  the  upper  anple  of  the  manuhrinni  is  coated  with  carttlage  which  oftcn  extenHs 
a  litde  onto  the  first  costal  cartilage.  This  \er\'  shallow  sockei  is  made  rather 
more  sccure  by  the  forward  inclination  of  the  manubrium  and  also  by  being  rather 
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more  on  the  back  than  on  ihe  front  of  that  bone,  so  that  to  some  extent  it  over- 
laps  the  iront  of  the  clavide.  The  ver\'  irreg^ular  enci  of  the  claviclc  is  coated  \vith 
cartilage,  uhich,  ht)wevcr,  gives  it  n<>  re^iilar  nor  constant  shape.  As  a  nile.  it 
is  concave  from  bffore  backward,  biit  there  is  often  a  suelling  at  the  posterior 
towcr  angle. 

The  interarticular  fibro-cartilage'  (Fig.  280),  a  disk  subdividing  the  joint 
into  two,  is  the  diief  factor  in  maintaining  the  great  security  of  the  joint.     It  is  a 

Fig.  280. 
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rounded  disk.  thinnest  in  the  middle  and  generany  thickest  at  the  upper  burdcr. 
which  is  attached  to  the  upper  edge  of  the  inner  enrl  of  the  clavicle,  whi!e  the  louer 
border  is  attached  to  the  first  costal  cartilage  at  tl>e  oiiler  border  of  the  joint.  In 
the  main  it  faces  iipuard  and  uutwurd,  su  that  llie  clavide  rests  upon  it.  It  is  said 
to  be  sometimes  perforated. 
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The  capsule  (Fig.  280)  surrounds  the  joint,  being  attached  to  ihe  tx>rderso{ 
the  ariicular  surfaccs  and  also  lo  thc  burdcr^s  uf  ihe  inieranicular  disk.  )(  is 
slrengthetitd  bofon.'  and  bcliind  by  bands  running  iipward  and  oulward  (rom  the  ster 
mini,  of  whicti  tlie  |Jostcrii)r  aru  ihc  strungc-r,  and  scnds  some  dcep  fibrcs  in  ihv  disk. 
These  bands  strengthcning  tlie  cupsulc  are  soiiiclimes  described  as  the  aM/^r/ar  and 
posierior  sfenio-t-/avit'ufar  lit^iitnoifs.      There  are  two  distinct  svnovia/  cazi/ies. 

The  interciavicular  ligament  (  Fig.  279)  is  a  fairly  uell-defintd  band  run- 
ning froin  tliL-  tup  oi  Ulic  claviclc  acrobs  lo  ihc  oilier.  It  is  closdy  connccted  with  the 
top  of  the  joint  and  looscly  wiih  the  top  of  the  slcrnum.  touards  which  it  sinks  wiih 
a  slight  curvc.     This  doea  much  towards  filling  up  ihc  dcc-p  interciavicular  notch. 

The  costo-clavicular '  or  rhomboid  ligament  (Fig.  2S0)  ariscs  from  the 
costal  cartilagc  just  ouisidi:  of  tht:  joint,  uidi  \vluch  il  i;;  loosciv  connected.«  and  niiis 
upward  and  outuard  to  the  rou^h  rhunibuid  iniprcssion  on  the  under  side  of  iht- 
ctavicle.      It  is  a  layer  of  strong,  short  tibres. 

THE  SCAPULO-CLAVrCULAR   ARTICULATION. 

The  Acromio-Clavicular  Articulation. — This  joint  indudes  a  capi>uLir 
ligament  (,I*'ig.  2-4 1  and  ocaisionallv  an  inlraarticular  libro-cariijagc-.  The  elongattr^i 
facet  on  cach  bone  is  covered  "^ith  articular  cartilagc,  tbat  of  the  clavicle  usually' 
overlapping  tlic  othcr. 

The  capsule  is  wcak.  cxccpt  above  and  behind,  where  there  are  strong 
extcnding  ontvvard  from  the  clavicle.     <^f  thcsc  the  posterior  are  the  longcr. 

The  fibro-cartilage.  uhcn  prcsenl,  is  wcdge-s]iapcd,  attached  by  the  base! 
the  supcrior  pari  of  the  capsule,  the  thin  edge  reaching,  perhaps,  half-ttay  throu 
Ihe  cavitv  of  the  joint.     Sometimes  it  divides  the  joint  iiito  two.     There  may  ' 
merely  a  thick  pad  of  fibrous  tissue  attached  to  the  outer  end  of  the  clavicle  vnt 
only  a  vcry  rudimentary  joint. 

The  coraco-clavicular  ligament  is  an  important  ligamentous  apparat 
divided  intu  an  onter  part,  the  traf>ezoid,  and  an  inner,  the  conoid  (Fig.  289).  Th< 
are  continuons  behind,  biit  diverge  in  frnnt.  The  trapezoid  ligament'  is  a  four- 
sidcd  laycr  of  p;iralie]  fibres,  springtng  from  the  Irapezoid  ridge  and  the  top  of  the 
first  part  of  the  coracoid,  to  nin  nntward  to  the  trappzoid  ridge  on  the  under  side  ol 
the  clavicle.  The  line  of  altachment  lo  the  clavicle  is  usuallv  the  longer,  and,  as  this 
runs  forward  and  oulvvard.  the  anterior  fibres  are  almost  horizontal.  The  conoid 
ligament,'*  or  inner  part,  is  less  strong.  It  arises  from"  the  posterior  border  of  the 
cunoitl  lubercle  at  the  root  of  ihe  acromion,  antl  nms  to  the  tuliercle  of  the  same 
name  at  the  back  of  the  under  side  of  the  claviclc.  IJoth  these  tubercies  being 
prominences  of  some  size,  this  ligament  is  not  a  cord,  as  might  bc  infcrrcd,  but 
anolher  layer  continuous  with  the  trapezoid  behind.  The  inner  fibres  incline  inward 
as  thcv  ascend.  The  general  direclion  is  upwar«:l  and  perhaps  a  litde  backuard.  but 
this  changes  with  the  position  of  the  bones.  There  may  be  a  synovJal  bursa  in  the 
open  angie  seeii  from  the  front  betwcen  these  tivo  parts  of  the  ligament. 

Movements  of  the  Clavicle  and  Scapula. — The  compound  joint  at  the- 
inner  end  of  the  clavicle  is  practically  a  oniversal  one.  The  clavicle  can  be  raiscd, 
depressed,  carried  forward  or  backivard,  circiimducted,  and  slightly  rntated.  The 
outer  and  lower  end  of  the  disk  being  attached  to  tlic  corrcspondlng  border  of  the* 
facet.  it  foIlows  that  the  davJcIe  lies  itpon  It.  When  the  shoulder  is  raiscd  or 
deprcssetl  the  motion  is  almost  wholly  l>ctwccn  tfie  cla\ic]e  and  the  disk,  though  the 
lalter  slides  a  liltle,  and  in  marked  falling  of  the  shoulder  the  top  of  the  disk  starts 
to  come  out  of  the  sockct,  but  is  restrained  by  the  top  of  the  capsule.  Fonvard  and 
backward  motions  occur  chiefly  hetwecn  the  disk  and  the  sternum,  but  there  is  some 
displacemcnt  of  the  former.  Circtimduction,  thcrcfore,  involves  both  parts  of 
joint  ;  rotation  is  rhiefly  in  the  inner  one. 

It  is  remarkable  that  a  joint  at  which  there  is  so  much  strain,  ounng  to  lever 
should  bc  so  strong  uith  such  apparentlv  imperfect  bony  arrangements  for  retcntion" 
Part  of  thes;ifety  is  due  to  the  subdivlsion  of  the  joint  and  a  great  deal  to  the  assist- 
ance  of  muscies.     At  l>oth  ends  of  the  clavicle,  as  Morris  has  pointed  tnit,  the  gre 
muscles  are  so  placed  that  by  their  ccjntraction  they  draw  the  boncs  together. 

'  Ug.  OMtocUvIcitlan.    'Ue  traptMidrun.    *LI|  CMklAtvn. 
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The  obvious  advantajje  of  a  joint  between  the  clavicle  and  ihe  acroniion,  apart 
from  brcaktnjf  shocks  and  makinjj  the  shoulder-jjirdle  much  more  elastic.  is  ihat  it 
a)lou-s  the  anglc  betwccn  the  bones  to  chanj^e  with  the  posltlon  of  the  arm,  and  thiis 
the  dircction  of  the  gknoid  cavily  may  bc  modified  so  as  to  givc  the  besi  support  to 
iho  arm  in  differeni  positions.  The  motion  at  the  outer  end  of  ihe  clavicle  is  con- 
sidcrablc.  bul  indcfinite.  The  ovcrlappinjf  clavicle  can  advance  a  Uttic  Iaterally 
onio  llie  acromion,  except  in  the  cases  in  which  tlie  plane  of  the  joint  is  vertical. 
Thcre  is  also  motion  on  an  approximately  vertical  axi5  wben  the  shoulder  is  thrown 
foni'ard  and  the  outer  end  of  the  clavicle  advanccs,  the  anyle  betvvecn  the  back  of 
the  clavicle  and  the  spine  of  the  scapula  being  dimiiiished.  When  the  clavicle  can 
advance  no  fanher,  the  tension  of  the  trapezoid  liganioni  checks  the  progress  of  the 
coracoid.  In  the  withdrawal  of  the  shoulder  the  revcrse  occurs.  the  movement 
being  rinaUy  checked  by  the  conoid.  In  up-and-du\vn  movements  of  the  shoulder 
the  motion  is  on  an  approximately  antero-poslerior  axLs.  When  it  rises  the  base  of 
the  coracoid  comes  ima  direct  contact  with  the  clavicle  and  the  rhomboid  ligament 
b  straincd  ;  whcn  it  falU  the  clavicle  rcsts  on  the  first  rib  and  the  conoid  is  piit  on 
ihc  stretch,  as  are  also  the  intcrelavicular  ligament  and  the  top  of  the  capsule  of  the 
sternal  end.  Probablv  the  freest  movement  is  when  the  arm  is  raiscd  verticallv.  in 
wbich  caae  the  lower  angle  of  the  scapnla  swings  stronjjlv  for\vard  w»as  lo  direct  the 
gicnoid  cavitv  more  nearly  upward.  The  clavicle  rises  from  tlie  sternal  end,  and 
perhaps  slighilv  rotates.  Possibly  the  lou-er  end  of  the  scapula  iswithdra\vn  slightly 
from  the  chcst.  Apart  from  the  movements  of  ihe  arm  the  scapula  may  change  its 
pjsttion  considcrably.  It  mav  rotale  on  either  the  end  of  the  acromion  (as  in  rais- 
mg  the  arni^  or  on  the  superior  angle,  the  lower  angle  being  tlie  most  movable 
point.  When  it  is  cjirried  far  forward  a  larger  portion  of  the  posterior  surface  of 
the  lungs  can  be  e.xamined.  The  scapula*  may  also  bc  raiscd  or  brought  nearer 
togetber. 

Surface  Anatomy  of  the  Shoulder-Girdle. — The  general  shape  of  the 
clavicle  is  easi]y  madc  out  by  pressing  on  its  front  anil  superior  surfaces  with  the 
muscies  rela.xed.  The  degree  of  backwarcl  projection  of  the  inner  end  can  be  deter- 
mined.  It  Ls  placed  horizontallv  in  ivoman  ;  in  man  the  outer  end  is  slightlv  raised. 
The  joint  with  the  acromion  is  rasilv  felt  from  above,  the  clavicle  being  the  higher. 
The  outline  of  the  acromion,  which  slopes  9onicwhat  do\vn\vard.  is  easJlv  fdt.  It 
lonns  the  ix)int  of  the  shoulder-girdle.  but  not  of  the  shoulder,  as  the  liumeriis 
alwa\*s  projects  bcyond  it  extemany.  A  plane  vertical  surface  placed  against  the 
outside  of  the  shoulder  cannot  tnuch  ihe  acromion  if  tlie  head  of  the  humerus  is  in 
place.  The  possibilitv  that  the  outer  epiph^-sis  of  the  acromion  mav  not  unite  by 
bone  is  to  be  rcmombered.  The  finger  can  be  carried  from  the  acromion  along  the 
spine  to  ils  triangular  origin.  The  tip  of  the  coracoid  is  to  be  felt  by  manipulation 
in  the  infraciavicular  fossa  at  the  inner  side  of  the  humcnis.  The  posterior  txirder 
of  the  scapula  is  always  to  be  felt ;  in  thin  pcrsons  its  outline  can  be  traced  and  the 
sfaape  of  the  infcrior  angle  approximately  recognized. 
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The  Sterno-Clavicular  Articulation. — The  interposition  of  an  elastic  buffer 
in  Ihe  shapc  of  the  interarticular  tibro-cartilage,  united  to  botli  the  bones  by  very 
strong  ligamcntous  fibrcs,  and  complptelv  bisecting  the  joint  (Fig.  280),  in  fact, 
converting  il  into  two  separate  joints.  prevcnts  the  clavicle  from  transmitling  to  the 
sternum  the  fuU  force  of  hlo\vs  and  falls  rereived  U]ion  the  hand  or  shoulder,  and 
allou-sof  the  varied,  though  limited.  movements  of  the  articulation. 

Ois/oraiion  is  rare.  The  ligaments  are  stronger  than  the  cla\icle,  which  is 
thcrefore  usuallv  broken  by  any  force  suflicicnt  to  threaten  the  integrity  o(  ihe  joint, 
The  cur\'es  of  the  clavicle.  the  mobilitv  of  the  sciipula.  and  the  p!ay  of  the  acromio- 
chvicular  joint  aH  tend  to  diffnse  forces  that  might  othcnvisc  liave  been  expended 
on  ihis  articulation.  which  is  furthcrmorc  strengthcned  hy  ihe  tendinous  origins 
of  the  sterno-cleido-masloid  and  of  the  pecloralis  major. 

The  most  comnion  form  of  dislocation  is  the  fonvard  one,  the  anterior  sterno- 
clavicular  ligament  being  the   weaker  and    thinner.      Backward    luxation    is    re- 
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sistcd  by  the  more  powerful  posterior  ligament  and  by  the  rhomboid.      L*pward 
displaccmunt — Uie  Icast  fruquent — is  resistetl  by  tlie  iriteniriicular  cariilagc,  whjch  is 
slronj;ly  inserted  below  into  the  cartilage  of  the  tirst  rib  and  the  sternum.  and  abo' 
into  the  claviclc  itscU,  by  the  rhomboid  and  intcrclaviciilar  ligamcnts  and  by 
the  anterior  and  posteriur  ligaincnls  ;  huncc  ihc  rHrity  of  this  luxaiion. 

In  many  dispKiceinents  oi  llie  sternal  end  of  the  clavicle  the  shoulder  is  carric<3 
downward  or  b;ickwaTd  until  llit  claviclc  is  in  contact  with  the  strong  first  rib,  whic  Vi  • 
then  acts  as  a  fulcnim,  the  steriud  end  of  the  bone  continuin>j  ila  upward  or  foru-ar«!!! 
motion  untii  ihc  resisting  ligaments  are  torn  and  the  iuxation  is  produced.  ij 

In  backward  dislocalion  by  indircct  violencc  the  force  bas  usually  pushed  iK^ 
shoulder  forward  and  iiiward,  as  when  the  patient  has  bcen  caught  belween  two  cai  ^ 
or  belween  a  waU  and  a  wajjon.  I 

In  this  distocation  the  sternal  end  may  press  upon  the  trachea,  the  interoamJ] 
jugular,  or  the  beginning  of  the  innominate  vein,  and  may  therefore,  if  the  iaiilt>-^ 
position  has  lxrconic  permanent.  requirc  cxcision. 

Disease  of  the  sterno-clavicular  joint  is  not  vcry  common,  considerinjf  its  siiper— 
ficial  position  and  its  constant  motion.     This  is  probablv  dne  to  llie  fact  that  th^ 
motion  is  slight  and  that  strains  and  injury  to  the  synoviai  nienibranes  are  preven 
by  the  strong  and  clastic  interarticular  cartilage  and  by  the-  strength  of  the  hgame; 
Suppuration  usually  shows  itself  in  front  (as  tlie  anterior  ligament  is  the  thinnesc] 
biit  may  perforate  by  iilceraiion  the  posterior  ligament  and  find  its  way  to  ihc  m 
astinum.     With  the  arm  at  the  side  tlie  articulatinn  becomes  V-shapcd.  the  clavii 
touching  the  joint  surface  only  at  its  lovvest  angle.      \Vith  the  arm  elevated,  the  two 
jnint  STirfaces  are  brougbt  into  closer  relation,  and  the  sh.ipp  of  the  joint  \iewed  from 
the  front  becomcs  linear  ;  hence  raising  of  the  arm  is  tinifoniily  produclive  of  p; 
in  disease  of  the  joint. 

Aiikylo3Ls  is  rare,  probablv  o\ving  to  the  separation  of  the  diseased  joint  surfaces 
by  the  thick,  resistant  fibro-cartilage. 

The  Acromio-Clavicular  Articulation. — This  is  oneof  the  shallowest  of 
the  articulations,  the  clavicle  heing  merely  superimposed,  as  it  wcre.  npon  the  uppcr 
edge  of  the  acromion.  The  pott-erful  ligaments  vvhich  bind  the  clavicle  to  the  cora- 
coid  (the  conoid  and  trapezoid),  although  thev  have  no  dircct  relation  to  the  joint, 
are  the  most  importanl  factors  in  preserving  its  tntegrity  when  force  is  applied  to  the 
point  of  thu  shoulder. 

The  movenients  of  the  joint  are  around  two  axes,  an  antero-posterior  and  a 
vertical  one,  so  that  the  relations  of  the  glenoid  cavit)"  to  the  hiimenis  may  remain 
relatively  unchangcd  when  the  arm  is  elevated  or  is  advanced.     The  scapula  m 
obviously  move  backward  or  fornard  on  the  side  of  the  chest  in  a  curve  establishi 
by  the  cnrve  of  the  ribs.      It  docs  this  on  a  radius  represented  by  the  cla^■ide,  t 
centre  of  the  rotatlon  bcing  at  the  stomo-clavicular  joint.     The  acromio-clavicular 
joint  enables  ihts  motion  to  take  plače,  nhile  al  the  same  time  the  glenoid  cavity 
continucs  to  point  obIiquely  forward.      If  it  were  not  for  this,  the  act  of  pushing 
or  striking  with  the  arm  advanced,  or  of  falling  tipon  the  hand  wirh  the  arm  in 
a  like  position,  w'ould  bring  the  hcad  of  the  humcrus  against  the  capsule  of  the  joint 
instead  of   against  the  glenoid  cavitv.    and  would  thus  increasc  the  frwiiK-ncy  of 
luxation.     Conver¥.ely,  "  rigidity  of  this  little  joint  may  be  a  cause  of  insecuritv  in 
tlic  articulation  of  the  shoulder  and  of  weakness  in  certain  movements  of  the  limb" 
(Treves). 

Disiorathn  is  rare.  The  dislocation  of  the  acromial  end  of  the  clavicle  upward 
(described  by  some  surgical  writors,  for  the  sakc  of  uniformity.  as  disloration  of  the 
scapitla  downvvard )  is  much  the  more  freqaent.  The  cajjsular  ligament  is  torn  or 
stretrhcd.  cvcn  in  the  incomplete  forms.  In  the  complete  varietv  tlie  coraco- 
clavicular  ligamenls  must  t>e  lom  or  ruptured.  but  their  grcat  strength.  increascd  la 
eHectiveness  by  their  distance  from  the  joint,  renders  this  accident  uncommon. 

Dislocation  of  the  claviclc  bcneath  the  acromion — betuecn  it  and  the  coracoid 
process — and  dislocadon  of  the  claviclc  bcneath  the  coracoid  are  cxtTemdy  rare 
accidents.  It  is  not  certain  that  the  latter  has  ever  occurred.  Bolh  obvious!y 
require  for  their  prodnction  estcnsive  lačcration  of  ali  of  the  Hgaments  binding 
togcther  the  scapula  and  the  ouler  portion  of  the  clavicle. 
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The  bone  of  ibc  ann  consists  of  a  shait  aiul  two  tnlarg:«!  extremities. 

The  upper  extremity  includes  a  globubr  nrticuUir  Uiad  and  lwo  tttberositks 
inuscuiar  inscrtions.  The  head '  luoks  upuard,  inward,  and  back\vard.  It  is 
lot  truly  a  part  of  a  sphere,  for  the  ciirve  in  the  horizontal  phuie  is  bolder  than  that 
n  the  vertical.  The  vertical  diameter  bet\vecn  the  o<lgos  of  the  anicular  surface  is 
onger  than  the  transverse.  It  is  siirroundcd  by  a  slight  Kruovc  for  the  attachmcnt 
jf  the  capsular  Ugament  at  what  is  called  the  anntomical  ntrk.*  The  siirg^ical  nfrk*  is 
ust  below  ilie  whole  upper  cxtremity.  The  tuberosilics  are  scparaled  in  front  by  a 
leep  fnrrow,  the  bicipital  groove,^  ihrough  which  runs  the  tetidon  of  the  long  head 
>!  the  biceps.  The  greater  tuberosity*  ia  a  rough  enlargenient  placed  extem;illy. 
Its  highest  point  is  at  the  iront,  just  by  the  groove.  A  suj>crif>r  surface  of  ihis 
iiberosity  begins  here  and,  pa.-vsing  downward  und  backward  beside  the  head, 
aroadcns  as  it  poes.  It  bcars  three  smooth  /ao'ts  for  the  insertion  of  the  supra- 
ipinatu:^,  the  infraspjnatus.  and  the  teres  minor.  in  this  order  ;  the  lirsl  bein(^  higlicst 
ind  most  in  front,  ilie  last  and  Unvesl  most  behind.  The  lesscr  tuberosity,'  much 
tmaUer,  is  on  the  front  of  the  bone.  It  bears  a  proininent  angle.  sonietimes  an 
ictuol  cresl  running  downward  and  inward  for  the  subscapularis.  The  U]tper  aspeci 
jf  the  proccss.  which  looks  also  inward,  is  smooth  for  a  bursa  bencath  the  tendon. 

The  shaft  is  roughly  cylindrical  above  and  prismatic  beIow.  Ii  is  convenient 
;o  divide  it  by  three  bordens  into  three  snrfaces.  The  antcrior  bordfr  starts  from 
ije  greater  tuberositv  as  the  uuter  Up  of  the  hicipital  groove.  which,  gro\ving 
>hallower,  can  be  traced  throiigh  the  first  quarter  of  the  shafl.  This  outer  lip 
iccomes  thicker  and  more  proininent  lor  some  lwo  inches  below  the  surgical  ncck 
10  receive  the  insertion  of  the  pecloraiis  major.  Be]ow  this  it  is  joincd  by  the  lo\vcr 
snd  of  the  deltoid  eminence,  after  which,  smooth  and  rounded,  it  grows  fainter,  bul 
7iay  be  traced  down\vard  to  a  ridge  scparating  the  capitcllum  from  the  trochica, 
*here  it  ends.  The  infcrttal  bordtr  starts  at  the  inner  side  of  the  neck,  often  so 
lear  the  inner  lip  of  ihe  bicipital  groovc  as  to  be  confonnded  with  it,  and  runs 
itraight  do\vn  to  the  vcry  lip  of  the  internal  condyle.  It  is  at  best  very  fainl  in  the 
iist  quartcr,  and  often  barely  visible  ;  bul  it  is  distinct  in  ihe  middie  ant.1  prominent 
1  the  last  third,  wherc  it  is  known  as  llie  intemal  snpracondylar  ridge.  The 
Kiernai  h&rder  bcgins  at  the  hack  of  the  greater  lnberosily  and  nnis  to  ihe  outer 
ondylc,  the  Iowcr  part  being  the  exlfmal  supracondvtar  ridge^  which  has  a  forward 
Lir\'e.  A  great  exaggeration  of  this  ridge  has  becn  seen  in  the  negro.  The  internai 
'trface  bears  the  inner  lip  of  ihe  bicipital  groove,  which,  starting  from  the  lesser 
iberositv.  is  often  verv  faint  :  it  receives  the  tendon  o(  the  lercs  major.  The 
icipital  gr(Xivc  soon  becomes  shalIow,  and  is  lost  after  two  or  three  inches.  The 
utrifni  foratm'n.  running  dounvvard  inio  the  ta^ne,  is  rather  l>elow  the  middie  of 
tis  surface,  sonietimes  bcing  almost  in  the  internal  border.  The  €xternal  surfac( 
convex  in  the  upi>er  half  and  conrave  in  the  lower.  Its  second  quarter  is  occnpied 
y  a  long,  rough  elevation,  the  dcUoid  numčncč.'  slanting  downward  and  forward 
gainsc  the  inierior  border  for  the  insertion  of  the  delioid  muscle.  The  posUrior 
'4rface  is  twistcd,  facing  someuhat  inward  above  and  backw:u-d  below.  The  upper 
lane  portton  glves  origin  lr»  the  outer  he;id  ai  ihe  triceps,  and  the  lower,  convex 
xcept  belo\v,  to  the  inner  head.  A  hroad  spira/  groove  beginning  on  the  exlcmal 
urface  behind  lliu  ddioid  eminence,  in  front  of  the  outer  border.  l\visls  forward  and 
ournivard.  This  is  generally  improperly  called  the  rnusai/o-spira/  gnufve."  The 
roove  trulv  desen-ing  that  name,  containing  the  m usculo- spiral  nerve  and  the  supe- 
ior  profunda  arter\',  occupies  the  lower  and  posterior  part  of  the  greater  groove, 
■om  which  it  usualjy  is  not  to  be  distinguished  throughout,  though  both  grooves 
iay  be  distinct.  The  musculo-spiral  groove  is  some  tive  millimctres  broad,  and, 
rhen  wcll  developed,  bogins  on  ihc  posterior  surface,  scparating  the  arcas  for  ihc 
tuter  and  inner  heads  of  ihe  triceps  muscle,  and  intcrrupts  the  extcrnal  border, 
lehind  which  the  broad  spiral  groovc  never  passes.  A  second  nutrient  foramcn, 
Iso  running  downward  and  sonietimes  the  larger  nf  the  two,  Muiy  occur  in  the 
;roove.  The  shaft  takes  a  forvvard  bend  just  at  its  terminalion,  50  that  most  of  the 
er  end  lies  in  frtmt  of  the  continuation  of  the  axis  ol  t)ie  shaft. 


fCaP«!    iMNUji.     -Ciilluin  amttuiBlcuRi.      -^C.  cblrunlcain.      'Salcoi  loUrtiibcrcnlarU.     ^Tnbcrcglum   nia)ii> 
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Fig.  283. 
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The  lower   extreinity    is   broaci  from  siflc  to  sido.  wiih  nn  arlicular  suriare 

belou',  anct   lun  latiral   |iro)cctions,  thu  corn/v/es.     The  inncr  cofit()'/c,*   inuch  Uic 

largcr,  is  sharp  and  proininent,  ^iving  rise  with  a  ]Kin 
of  ihe  supracondvlar  ridjje  to  the  flexor  pronator  mm- 
ctes.  Jt  is  fainOy  grooved  behind  by  the  ulnar  nene, 
and  the  lowcr  part  of  the  from  oftcn  prescnts  a  smooih 
surface.  The  (?/*/^?*  rt»/(/i'/r*  i*i  a  slighdy  raised  knob. 
The  articular  surface,  most  of  vhich  is  at  a  lowcr  !c\cl 
than  the  condyIes,  consists  of  two  paris, — an  iiincr 
pulley-like  surface,  the  trochUa,  for  the  ulna,  and  an 
outer  convexily,  the  capitcllum,  for  ihe  radius. 

The  trochlea^  is  bounded  intcriially  by  a  sharp 
border,  fomiing  ahoiit  three-quarterh  of  a  circle,  and 
projectin^  below  the  rest  of  the  bone  as  veli  as  bcfore 
and  bchind  it.  It  is  bounded  cxtcmally  by  a  ridge. 
which  is  promincni  iK^hind  wherc  the  trochlca  forms 
the  whole  of  the  articular  surface,  but  is  faiiit  in  from 
where  it  separales  tlie  irochlea  from  the  capilellum. 
Above  the  joint  this  ridge  is  continuous  witn  the  an- 
terior  borcler  of  the  shaft. 

The  trochlca  is  convex  from  before  backward.     A 
section  through  the  middic  forms  almost  a  compicte 
circle,  being  broken  only  above,  wherc  a  thin  platc  con- 
nects  itttith  the  shaft.     It  is  concavo-convex  from  side 
to  side.  the  convexity  being  greatest  at  the  inner  bor- 
der.    There  is  a  depression  above  the  irochlea  both 
before  and  behind  :  the  fornier,  the  foronaid  fossa,  is 
small  and  receives  the  coronoid  process  of  the  ulnii  in 
flexion  ;  the  posterior  depression,  triangular  and  niuih 
the  larger,  is  ihe  o/ecranon  /assa,  receiving  tliat  procrts 
in  extension.      The  bone  separating  thesc  fossie — tbf 
plate  jiist  alludeLl  to — is  so  thin  as  to  be  transluccnl. 
It  may  be  inrforated  by  i\\c  snpratrochiear /oramfn, 
most  freqiiently  found  in  savage  tribes.     The  joinl  \k~ 
lween   the   humerus   and   ulna   is  commonly  called  ^ 
hinge-jniiit,  but  thcre  nre  serious  nuKlifications.     First, 
the  axis  of  the  trnchlea  is  nnt  at  right  angles  to  that  ot 
the  shaft,  but  slants  downward  and  inward  ;  noxl,  tW« 
borders  of  ihe  trochiea  are  not  at  rjght  angles  to  i**^ 
axis.  but  are  so  placed  as  to  transfunn  it  ioto  a  spi»"^^' 
or  screw-ioint ;  finany,  ihese  borders  are  Jiot  parallel    *- ^ 
each  olher,  but  ihe  inner  slnnts  downward  and  inw3*^    ^ 
BO  that  the  transverse  diameter  of  the  joint  is  great 
belou-  than  at  the  lop,  either  before  or  behind. 

The  capitellum.*  on  which  the  concave  head. 
the  radius  plavs,  is  situated  on  the  front  of  the  o\ite 
part  of  the  lower  end.      It  is  not  far  from  being  a  poi 
tion  of  a  sphcre,  since  it  is  convex  and  ncarlv  cquan'i«- 
so  in  aH  directions,  but  the  are  from  abox'e  downu'ar^ 
is  the  longest.     A  groovc  runs  betueen  it  and  the  outei 
ridge  of  the  trochiea  ;  the  outer  lxjrder  is  straight  ;  the 
posterior  runs  from  it  obliqueIy  backtt-iu-d  and  invartl. 
The  capitelhim  is  placed  so  much  lo  the  front  as  to  be 
nearly  or  quite  invisible  from  behind  ;  hence  the  articu- 
lar surface  is  much  more  extcnsive  on  the  front  llun 

the  bark.     The  radia/  fossa,  a  small  de])ression  al>ove  the  capitellum,  receives  Ihe 

&\^^  of  the  hcail  <il  the  railius  in  estreme  nexion. 

The  stiprafondylar  process  is  a  small   bony  spur  occurring   in   probably  tivo 

or  three  per  cent.,  which  arises  from  the  front  of  the  bone  a  little  aiitcrior  to  the 
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:ernal  supracondvlar  ridge.  It  is  usiially  connected  b)*  a  fibrous  band  to  the  tip 
ihc  inner  condvle,  ihiis  rcprcscnting  the  supracondyIar  foramcn  found  vt-rj- 
nerally  anionjj  inaninials.  The  median  nen-e  and  grnerally'  cithcr  ihe  brachiai  or 
e  tdnar  arlerv  pass  through  it  The  process.  without  any  completing  ligament, 
s  becn  seen  houkin^  over  the  nerve  alune.     We  havc  once  setn  a  honv  furanien. 

t  The  50-c;tll(Hl  tortton  of  the  humenis  is  a  verv  compltcnted  problem  arising  frotn  the 
y  of  the  changes  necessan'  to  account  for  the  aduU  condition  of  the  humerus  anJ  femur, 
iumin}:  thcm  to  li,ivt:  l>et;n  ofit;in;iIly  sjnimutrical.  Thtr  practical  poiiit  is  iJiat  \hv  horizontal 
is  suUliv  idinj;  llie  .irtiailar  siiriace  of  llie  hend  of  Iht;  hunuTiis,  irnajjincd  on  the  s:inie  plane 
Iht  tnmsverse  axis  oj  the  *.-lbDw.  forms  an  .incle  with  the  latter.  This  anKtf  varies  coasider- 
ly  ;  accordtng  to  Gejrenljaur,  it  is  ja"  for  the  auuh  Kuropean.  In  the  lower  races  it  is  greater, 
d  stili  n^ater  in  the  lo\ver  anim;ds,  (Thjs  is  what  Continent;iI  anatomists  call  the  suppte* 
mJaJ  angU,  as  the^  assume  that  the  tviisting  has  approached  180",  and  Ihat  thus  Uie  irue 
gle  '\&  168"*,  \Ve  gt\e  this  as  the  siniplest. )  The  aniflc  is  greater  in  the  fretus.  Gegenbaur 
i-es  it  as  59°  at  from  three  to  four  months,  and  as  3^*  at  from  three  tn  nine  montlis,  after  blrth. 
lis  cbange  probablj  occurs  in  the  epiph\-ses.  It  is  certain  that  thr  shaft  of  ihc  ileveloiiing 
menis  ooes  not  .ictuallj-  iwist,  ior  Uie  lM>rders  are  straighi,  as  are  ali  the  long  ncrves  \vith  Ihe 
exctption  of  the  musculo-spiral.     No  spiral  fibres  nave  been  found  in  ih«  Itoite. 


r. 


Structure. — ^The  uallsof  the  shaft  are  of  compact  bone  endosing  a  cavity.  Al 
C  uppcr  end  ihc  hcad  is  niadc  of  round-incshcd  lisswc  of  consldcrable  densitv  :  the 
eater  tuberobity  is  of  hghttT  structure  ;  both  are  enclosed  by  thin  bone.  The  line 
union  of  the  upper  epiphvsis  is  seen  on  section  after  it  lias  disappcared  from  the 
rface.  Transverse  sections  at  the  Iower  end  show  a  svsteni  of  strong  platcs  passing 
»liquely  from  ihc  front  to  the  back  above  the  inner  condyle. 

Differenccs  due  to  Sex. — Tlie  chief  guides  are  the  greater  dclicacy  of  the 
male  bone,  and  especially  the  smallcr  size  of  the  heaci.  It  is  generally  tliought 
at  the  female  humerus  [jrebcnLs  a  sharpcr  aiigle  between  the  a.\is  of  the  shaft  and 
e  transverse  axisof  the  trochlea  than  dtves  the  male,  bm  Berteaux's'  mcasurements 
ake  the  differirnce  too  sli^hl  to  \x:  signihcant, — -jf^^  for  man  anti  78**  for  woman. 

Development, — The  priniar\'  centre  for  the  shaft  appears  towards  the  end  of 
e  second  fictai  munlh.  and  buforo  birth  bone  has  reached  to  the  estremities,  which 
e  formcd  by  the  union  ui  severa!  centres.     Thtrc  are  two  nr  three  for  the  upper, 

lef  one  for  the  head  coming   soon  after  birth  and  sometinKfs  carlicr.       It  is 


tiffcmioaol  bamcTU«.  A,)n^  btfotr  hi  rili ;  ti.  in  ihe  f\n\  year;  Cul  three  yeani;  C.  t«clion»  o(  end  s  nI 
n.dlne-  D  Bt  fivc  N-ears ;  ^,  »t  ahout  thirteen  jrruM;  £'.  »eclioiuol  wwl«o(  prerpdlr«:  F,  al  »Imm  ilxlMn:  F\ 
li<m<  of  Fnri»  ai  tirrcHiiiK-  «.  centre  fut  iliaft  ;  *.  for  liud  ;  r,  for  c»p!lclltiin  nml  {mrl  of  trochlc«  :  d,  for  rrcnler 
ieri:«it].' ;  f,  for  hcati  .•"<l  tubcrositics  in  inituiverflc  icciioii :  /.  for  iutertiiil  lotulvlc ;  *■,  (or  fnncr  pan  ol  irocnlea. 

esent  at  birth  in  22.5  per  cent.  of  foetuses  weighing  seven  pounds  and  over{Spen- 
r'!.      It  is  ahiiost  abvavs  present  by  the  end  of  the  third  month  after  birth.      In 
hird  ycar  ossificatic.n  begins  in  tlie  greaier  tuberositv,  and  another  point  may 
ar  aomewhat  later  in  the  lesser  one.     At  hvc  ali  the  centres  for  this  end  have 

'  Lf  Humenis  et  le  Femiir.  Pam,  1891. 

'  Jiuim:il  of  Anatomv  an<i  l'hysiolt»sy.  vol.  \%\.,  1891. 
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becomc  one,  making:  a  cap  for  the  top  of  ihc  shaft,  which  lattcr  cxlends  tnto  ihc 
head.     The  Uigrat  centre  lor  tlie  lovvt-r  eiid  is  tliai  (or  tlie  capittJIuin,  whicli  issctn 
by  the  end  of  the  lirst  halt-year.      It  forms  also  a  part  ol  the  outcr  side  oi  ihe 
trochlea.    A  centre  for  ihe  tip  of  the  inner  contlvle  is  cvidont  by  the  fifth  vear.   One 
or  more  minule  points  of  ossificatiun  for  the  trochlea  appcar  in  the  tonih  ycar.  and 
one  for  the  tip  of  tlie   cxtornal   condvlf  in   the   foiirtecnth.       Alth<ni^h   al!   llit^ 
epiphyses  are  nrie;inally  in  the  same  strip  of  cartila^^e.  they  do  not  imite  inio  one 
picce  of  bone.      The  capilelluin  is  joined  by  the  ossifiauinn  for  the  trochU-a,  and  joiiB 
rhc  shaft  at  from  fourteen  to  (iftcen.     Wc*  are  not  sure  whcther  the  insi^ificant  centre 
for  the  outer  condyle,  which  fiises  at  about  the  same  tirne,  joina  the  epiphvsis ortlie 
shaft.     Rambaud  and  Renault  seem  to  believe  the  latler.     The  centre  for  the  inttriuk 
condylc  rcmains  separate  after  the  rest  are  fused  and  joins  the  shaft  at  abont  eighteen. 
The  uppcr  end  jonis  at  abont  ninetcen,  the  line  of  union  being  lost  at  twenty(»~ 
twenly-one.     It  is  uaually  lost  earlier  in  ihe  feinalc. 

Surface  Anatomy, — Tlie  externai  and  internal  condvles  are  the  onIy  piiinls- 
that  are  triily  subcutaneoiis.  The  onter  is  easilv  recognized  under  normal  conditionš, 
but  is  qiiickly  obscured  byswelling.  The  internal  is  so  prominent  that  it  can  always 
be  recognized,  uniess  the  joint  has  been  ulterlv  broken  to  pieces.  The  fact  that  the 
inner  condyle  joins  ihc  shaft  after  llie  rest  of  the  Iower  end  cxpn5cs  it  to  the  (kingcr  of 
bein]^  broken  off  before  the  union  has  occurred,  or  whi!c  it  is  stili  weak.  The  ujjper 
end  of  the  humerus  is  everywhere  covered  by  muscle,  but  mjch  of  iis  oulHne  can  be 
explored.  The  amoimt  of  its  forward  projection  varies  much  ;  but  it  aluays  projcrts 
outward  bcyond  the  acromion,  The  Icsser  tubcrositv  and  the  bicipilal  groove  can 
bc  rccognizcd  on  rotatinjj  the  bone,  but  indistinctlv-  The  groove  is  filled  by  the 
lendon  and  stili  further  obscured  liy  the  capsule  and  muscies.  The  surgical  neck  is 
best  felt  in  the  asilla,  uhence,  the  arm  being  cxtended,  the  head  can  be  examine<l. 
though  iniperfecdy. 

PRACTICAK  CONSIDERATIONS. 


Fig.  285. 
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The  hnmerus  occasional]y  fails  to  dcvelop.  either  alune  or  logether  with  the 
other  bones  of  the  extre!nity.     The  bone  of  one  arm  mav  be  shorter  and  ihicker 

than  ihe   normal   bone.       Lengthening  beyond   norma! 
limits  is  much  rarer. 

The  shal!owness  of  the  glenoid  cavity  obviatcs  thi 
nect^sity  for  projccting  the  head  of  the  bone  from  th^^ 
shaft,  ;is  in  the  femur  ;  the  "neck"  is,  therefore,  merel-^^ 
a  very  narro\v  and  su]>erticially  shallow  conslriction  of  a--*! 
inward  prolongation  of  the  shaft  betwccn  the  tubrrosiiiesr^ 
beloKV  and  the  joint  surface  aljovc.  Bolh  its  shortne-s*a 
nnd  its  shall<~»\vness  rrnder  it  far  Icss  liable  to  fracture  thi::».-n 
the  fomorai  neck.  \Vhcn,  in  old  age,  absorption  3.t~»<i 
fatty  degeneration  of  the  cancellous  lissue  have  orrurrc<J> 
fracture  does  lake  place,  as  a  result  usually  of  falls  up*^^  " 
the  shoulder.  It  is  often  accompanied  byimpaction.  t>"»« 
head  being  driven  into  the  broad  surface  of  rancellate*^ 
tissup  on  the  iipi:)cr  end  of  ihc  lowcr  fragment  ( Fig.  2S5  I^- 
This  resnlts  in  a  lessening  of  the  bulk  of  the  upper  etV^-  • 
or  snbacromial  portion,  of  the  humerns.  and  thus  in  ^^ 
little  llaitening  nt  the  deltoid  and  a  little  incrcase«!  promi- 
nence  of  the  acromion.  If  impaction  does  not  occur» 
and  the  capsule  of  the  joint  is  complotelv  tom  through  ils- 
entire  cirrumference,  nccrosis  of  the  upper  fragment 
must  follo\v.  Usii.illy,  through  untorn  pcriosteum  and 
through  porlions  of  capsule  reflected  from  the  inner  side 
of  the  shaft  beIow  the  anat<tmical  neck  to  ihe  cflge  of 
the  artJcular  cartilage  on  the  head,  the  l)lood-3upply  is 
maintained  so  that  necrosis  is  prevented  and  union  results. 
There  is  no  direct  blood-supply  to  the  head  of  the  humcrus  corrcsponding  to  that 
recelved  by  the  femoral  head  through  the  ligamentum  leres.      The  displacemcnt 
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j)t  to  be  slijLjlil,  thc  muaclcs  inscritd  into  tlic  bicipitat  groovc  and  actiiig  on 
nower  fru^meiit  bein^  antagonized  by  those  inserted  iiilo  ihe  i^reater  tuberosity. 
hat  tuberositv  may  be  torn  off  as  a  ran:  accidcnt.  Thc  displacement — theoreti- 
dlv — wiU  dfpend  upon  thc  action  of  thc  muscles  inserted  into  that  portion  of  the 
3ne  Cpagc  590  j. 

Tlic  large  upper  epiphysi5  ot  the  huincrirs  { iiiadc  up  of  ccntres  for  thc  hcad  and 
te  tuberosities  vvhich  begin  to  coalcsce  aboiit  the  sixth  year)  is  fully  tormed  bv  the 
je  of  pubt'rty.  It  inchides  ihc*n  the  iwti  tuberohiiits,  the  upper  fonrth  of  the  bicipi- 
j  ^rcKivc,  ali  rif  the  hcad.  thc  anatomical  ncck.  and  a  httle  of  the  shaft  jusl  bclow  iL 
line  nearlv  horizontal  and  crossinjj  thc  bone  bencalh  thc  great  tuberositv,  and 
icrefore  considcrablv  below  the  anatomical  ncck.  rcprcscnts  the  epiphyseal  line  at 
ic  twenliclh  ycar,  when  the  epiphysis  and  shaft  bccomc  united.  h  is  uitliin  a  half 
ich  of  the  so-called  surgical  ncck  (Fig.  286  t. 

The  lower  surface  of  the  epiphysi3  is  concave  and  the  upper  surface  of  the 
iaphysis  convex  or  conical  (.Fig.  287). 


Fig.  J87. 


Fig.  286. 
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Usper  «(kI  oI  hutncrii)>,  v1iowitig  cupoing 
o(  n>iphysis  to  r^ccivc  th«  p*iJiit«l  cnd  oT 
dkpny«i». 


The  traumatic  separation  of  this  epiphvsis  is  a  not  infrequeiu  accidenl  of  child- 
»od  and  adolescence.  It  is  commonly  caused  by  forcible  traction  of  the  arni 
iward  and  outward.  In  such  cases  ihree  anatomical  factors  probablv  enter  into 
e  productior  of  the  lesion.  (  i )  The  partial  ti.vation  of  the  epiphvsis  by  the  sub- 
apiilaris,  supra-  and  infraspinatus,  and  thc  upper  hbres  of  the  teres  minor.  Even 
I  the  dcad  subjecl.  rotaiioii  ontuard  with  abductlon  will  most  rcadily  prodiicc  the 
»junction.  (2)  The  easc  with  nhicli  the  periosteuni,  strongiv  altached  lo  the 
liphvsis  but  very  loosciv  to  thc  diaphvsis,  mav  be  scparatcd  from  thc  latter.  Tliis 
iilustrated  by  the  fact  ihat  in  cases  of  ijetachment  the  teres  mlnor,  though  inserted 
rIow  the  epiphyseal  line,  is  apt  to  retain  its  conncction  with  the  periosteum  covcring 
e  epiphvsis.  (51  The  powcrfi]l  mnsrlcs  resisting  abdvicrion  and  inserted  into  the 
aph>'sis  just  beIow  the  epiphvseal  line. 

There  mav  be  onlv  separation  \vith  Httle  or  no  displacement :  hut  if  displace- 
ent  occurs,  thc  musclcs  just  alluded  to  (the  latissimus.  pectora],  and  teres)  tcnd  tO 


■! 


2J2 


HUMAN   ANATOMV. 


draw  the  diaphvseal  fragment  strongly  touards  the  chest-ttall,  so  that  its  uppcr  end 
inay  bc  found  l>eneath  the  coracoici  proct-ss.  The  shape  of  iho  opposing  suriacesof 
the  cpiphvsis  and  diaphysis  lessens  lx)tli  the  frequency  and  the  aiiiount  of  the  dk- 
placemenL  The  two  surfaces  usually  rcmain  in  conlact  at  some  puint :  (*)  ™ 
accouni  of  that  shape  ;  (3 J  because  the  hunienis  on  the  epiphyseal  line  is  broader 
than  at  any  other  j>;irt  of  ils  upper  end. 

The  deformity  wiU  be  rccurred  to  in  connection  with  that  of  the  conditinns 
\vhiLh  ii  most  clusely  robembles, — fracturc  of  the  sur^ical  neck  and  dislocalion  oi 
the  humcrus, — ^which  (on  account  of  the  iniportance  of   muscular  actlon  in  their 
production  and  in  their  treatment)  will  be  considered  after  the  musdcs  have  becn 
dcscribed. 

It  might  be  expectcd  tliat,  as  the  chicf  grovvth  ol  the  hnnierus  taUes  place  froftt 
its  upper  epiphysis,  arresl  of  growth  and  development  should  be  a  usual  sequeV 
The  upper  cpiphvsis  from  the  tenth  year  lo  adult  lile  win,  according  to  Vo^,  acl<i 
Irom  seven  10  ten  centimetres  to  the  length  of  the  humerus,  the  louer  epiph>T^is 
during   the  same  tirne  addliig  but  one-fiftli  as   much.      The  activity  of  the  upi><^( 
cpiphysis  is  shown  by  the  frcqucncy  of  conical  stump  after  :unputation  through  tl"»c 
upper  end  of  the  himicrua.'      Despitc  llicsc  facts,  in  comparatively  few  cascs    *^' 
disjunction  is  atrophy  or  arrest  of  growih  reported  as  a  rcsult.      It  has  beeii  sa^^- 
posed,  too,  that  necrosis  of  tlie  cpiplnais  should  foUow   this  injury  on  account  *^' 
dcficicnt   blood*supply  lo  the  head  ;  but,   through    the    tuberosities,   through   lh»* 
connection  of  the  reflected  capsule  to  the  articular  cartitage,  and  through  portior^s 
of  untorn  pcriosteum,  the  blood-supply  is  ample.     Firm   bony  uniun  is  thcrefor"<^ 
the  usual  result  in  vvell-treated  cases.     This  is  favorcd  by  the  fact,  already  allude^ 
to,  that  the  opposing  surfaces  are  nearly  always  tti  contact  at  some  point. 

The  portion  oi  the  shalt  just  beneath  the  head  and  tuberosities  is  known  as  th« 
"surgical  neck"  because  it  is  so  often  the  seat  of  fracturc. 

it  contains,  as  will  bc  scen  on  cvamining  a  longitudinal  scction  of  the  humenis 
(Fig.  283),  a  considerable  .fjuantitv  of  canccilous  lissue.  the  absorption  of  which  in 
old  pcrsons  leaves  the  bone  weak  at  that  point.  The  factors  already  dcscribed  as 
favoring  epiphvseal  separation  are  operative  in  this  casc  (page  271 ). 

The  upper  cur\'eof  the  bone,  beginning  on  thU  level,  ends  inferioriv  at  about 
the  Iower  margin  of  the  deltf»id  lubercle.  Its  convexity  is  fonvard  and  nutward. 
The  lowcr  ciirve  is  concave  forvvard.  Both  curves  mav  bc  markedly  incrcased 
in  rickels.  The  middie  of  ihe  bone  is  not  onIy  ihe  point  of  unlon  of  these  curves, 
but,  is  aiso  the  smallest  and  hardest  and  Icast  elastic  portion  of  ihe  shaft  :  hence 
it  is  most  frcquently  broken,  tliough  fraclures  of  the  shaft  at  varions  levels  belour 
and  above  tliis  point  are  not  uncominon.  The  deltoid  tubcrcle,  when  unusually 
developcd,  slionld  not  be  takcn  !or  an  exostosis.  The  reg^ion  is,  however,  a  fre- 
quent  seat  of  bony  outgrouths  on  account  of  the  insertion  and  origin,  re3pectively, 
of  the  coraco-brachialis  and  deltoid.  and  the  bruchlalis  anticus  and  internal  head  of 
the  triceps. 

The  ctosc  attachment  of  the  pcriosteum  to  the  shaft  which'  Is  thus  necessi- 
tated  favors  the  developrnent  of  osteo-periostitis,  and  thus  of  osteophvtcs  as  a. 
consequcnce  of  repeated  muscular  strains.  Other  favorite  seats  of  exostoses  are  ncar 
the  insertion  of  the  pcctoralis  major,  the  latissimus  dorsi,  and  the  third  head  of 
the  triceps. 

Tumors  of  a  more  serious  variety,  e9pecially  the  sarcomata.  attack  the  hu- 
mcrus. The  centra!  sarcomata  are  found  in  the  upper  extremity  rhief1y  at  the 
upper  end  of  the  humerus  and  at  the  lnwer  ends  of  the  radius  and  ulna.  It  mav 
be  intcresting  to  note  that  thnse  are  the  extrcmities  towards  \vhich  ihe  rcspectlve 
nulrient  arteriea  are  not  directed,  and  thcrelorc,  in  accordance  wiili  the  general 
rule,  the  extrcmities  at  which  lx>ny  union  of  the  cpiphyses  and  diaphy!>es  takes 
place  latesl. 

The  close  attachment  of  the  pcriosteum  at  ihc  middtc  of  the  shaft  has  been  said 
to  account  for  the  fact  that  non-union  aftcr  fracture  occurs  in  this  roginn  more  fre- 
quently  than  in  ihc  shaft  of  any  other  long  bone  of  the  skeleton.  This  has  also  been 
attributed  to  interfcrence  with  the  nutrient  artery  (vvhich  eniers  the  bone  near  its 

'  Owen,  Lejars,  and  others,  quDted  by  Poland. 
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midclle)  and  to  impcrfect  itninobiliitation  of  tlie  humerus.  the  elbow  being  fixcd  by 
splints,  any  motiuri  o(  thc  hanti  or  f«rearm  under  thcMe  circumstaticcs  lx-ing  trans- 
formed  iino  mution  ul  the  upper  end  lA  llie  lo\ver  fragment.  These  iiiay  be  lactore, 
but  the  cbici  rcabun  for  non-iinion  is  ihe  entaiiglement  of  musciilar  and  tcndinnits 
fibres  of  thc  brachtalis  aniicus  and  of  the  triceps  beiuecn  the  h<mv  frajTinents  ( page 
590). 

Di^cending  tlie  shaft  it  is  not  ditKcult  to  see  why  a  fracture  just  abovc  the  con- 
dyles  ("at  thc  base  ot  the  condyles,"  "supracondylar")  should  ofton  bc  met  with. 
The  olecranon  fossa,  the  eomnoid  fossa,  the  shallotttT  fossa  for  thc  radius  just  above 
the  exicrnai  condyle,  al)  contribute  tu  weaken  the  bone  at  this  point.  Morcover,  in 
fallb  upon  thc  clbow  (the  comiiion  cause  oi  tliis  fracture)  the  tip  of  th<-  olecrannn  is 
irequently  drivea  direclly  inlo  ils  fossa  and  against  the  very-  thin  lamina  at  its  Ivase, 
starling  a  fracture  whirh  extends  latcraily  throug;h  thc  supracondylar  and  supra- 
trochlear  ridges  to  thu  bordcr  of  the  bone.  If  this  tranaverse 
line  of  fmclure  is  absociatcd  witb  one  running  perpcndicularly 
inlo  the  joint,  it  constitutes  the  so-called  "Tfraciure"  {  "  inter- 
condvlar" '  )  ;  it  is  produced  in  the  same  manner,  but  usually 
by  a  greater  degree  ol  force. 

In  the  so-called  "  extension"  and  "  flcAion"  fraclurcs  in 
this  region  thc  same  mechanism  is  prnbaljlv  prcsent,  though  it 
is  easy  to  iniagine  the  same  resuU  ( ii  tlie  capsule  and  liganieiits 
of  the  elbow-juint  remaiii  iniact)  wilhout  the  agency  of  the 
olecranon. 

It  should  bc  noted  that  the  cxicrnal  snpracondylar  ndge, 
ihe  strongest  and  most  proniincni.  sjjrings  froni  thc  external 
condvlc,  ascends  in  thc  line  of  the  shaft,  and  tcnninatcs  in  the 
head.  so  that  it  is  ucll  adaptcd  to  receive  and  distribiite  force 
applied  through  the  radius,  as  in  fulls  on  the  hand,  or  in  pushing 
or  striking  stn»iigly.  The  cxiernal  is  smaller  than  the  intcrnal 
condyle  because  thc  cxtensors  and  supiiiaiors  arising  from  it  are 
Icss  powčrfuI  musclcs  than  thc  flcxors  and  prunalors  connected 
with  the  former.  This  niakes  it  less  proniincnt;  but  in  spite  of 
ihese  protective  condilions  it  is  at  least  as  frec|ucntly  brokcn,  cs- 
peciallv  from  indircct  \iolence,  because  of  its  dirccl  coiinection 
with  tlio  hand  through  thc  radius  and  capilcllum.  On  account 
of  thc  dcnsc  triceps  fascia  covcring  it,  and  its  conncction  n-ith  thc 
ligamcnts  of  thc  clt>ow-joint.  thc  dlsplaccnit-nt  is  slight.  Thc 
line  of  fracture  usuallv  passes  ihrough  the  radial  fossa  and  cnters 
the  joint  through  the  dcprcssion  bctween  the  capitcllum  and 
the  trochlcar  ridge. 

The  interna!  condyle  is  morcoftcn  brokcn  by  dircct  violencc, 
or  by  thc  w;cdgc-likc  actlon  of  thc  olecranrtn  starting  a  fracture 
Mrhich  nnis  through  the  thin  bone  o(  the  olecranon  and  coronoid 
fosH^e.  and  through  the  trochlcar  dcpression.  Thc  displacenicnt 
is  usuallv  uf>ward,  is  the  rc-sull  of  the  force  causing  the  brcak. 
and  is  l>ut  litileinrtncnced  by  anatomical  faciors.  'l"hc  brachialis 
anticus  niay  clcvatc  thc  fragment,  but  iho  ulna  rcmains  attachctl  and  prevents  much 
displacctncnt. 

Either  epicondvle  niay  bc  broken.  The  line  of  thc  loucr  epiphy5is  runs 
obliquely  across  the  bone  from  just  above  the  exlcnui)  epicondvle  to  a  point  just 
below  the  intcrnal  epicondylc.  In  infancy  both  epicondvles  (as  well  as  the 
trochfea  and  capiielkim)  enter  into  the  epiphysis  ;  but  at  the  thirtcenih  year  thc 
interna)  epicondvle  js  oiiilc  distinct,  and  thc  irorhlea,  capitellum.  and  external 
epicondvle  are  wclded  mto  ihc  lower  epiphysis  propcr.  uhich  by  the  fonrteenth 
to  the  fifteenlh  year  (Dwighti,  sixtccnth  ycar  (Trcves  and  Stimson),  scventcenth 
ycar  (  Poland).  is  firmly  unitcd  tn  the  diaplivsis.  Aftcr  tlic  thirlcenth  vear,  thcrc- 
fore.  scparation  of  thc  epiphvsis  \viU  prol>ably  leave  the  internal  epicondvle  attached 
^  thc  diaphy5is.  "Thc  point  of  junction  of  the  irochlear  and  capiteljar  ponions 
■  thc  )Gwer  epiphysis  at  the  middle  of  the  trochlcar  groove  at  the  sixtccnth  year 

L. 
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is  Uie  narrowest  portion  of  thi;  bone,  and  nuich  more  likelv  lo  be  hroken  acrossj 
clctachinj;  one  or  othcr  portion  of  bone  ratliLT  ihan  llie  whole  t'piph\-sis  scparaling 
al  this  ajfc"  (Polaiul). 

As  the  synovial  membrane  is  attached  on  ihc  inncr  side  about  fivc  miliimeires 
t  tbrcc-sixteenths  of  an  inch)  bclovv  tlic  internal  fplcondyIc.  fracturc  of  the  latter 
does  not  necessarily  extfnd  into  tbe  joinl-cavllv.  Oii  tUc  oulvr  sitit  it  is  attachtrd 
up  to  the  level  of  the  exteriia!  epicondvlc,  so  ihat  the  joini  is  likcly  to  be  involved 
in  traumatic  scparation  of  that  process. 

As  thL-  capsule  of  tlie  joint  is  attached  at  a  higher  level  ihan  the  epiphysia  in 
front,  behind,  and  IateraHy.  ihc  displaccmcnt  in  cpiphyseal  scparations  is  u-ithin  the 
capsulc,  and  thercfure  Ukclv  to  be  liniitud.  The  closc  tclationship  of  ihc  synovial 
membrane  gi\es  rise,  however,  lo  extensive  cOiision,  which  affecls  bolh  diagnosis 
and  treatment. 

The  union  lo  the  diaphysis  at  about  the  fifteenth  vear  leaves  the  further  Krowth 
of  the  l)onc  dei)cndenl  upon  ihc  upper  epiphysis  ( pajjc  272  )  :  hence  injuries  involving 
the  epiphysis.  or  exci5ion  of  the  elbou'  in  wliich  the  epiphvscal  limits  are  overstepped, 
wiU  not  bc  foUowcd  by  arrcst  of  growth  If  ilic  paticnt  is  more  than  fiftccn  years  of 

Epiphj-sitis.  on  account  of  ihe  synoviaI  and  capsular  relations  above  dcscribed, 
is  apt  to  involve  the  c)bow-joint,  and  to  result  in  considcrable  sliffncss. 

The  anatomical  deformity  and  diagnosis  of  epiphyseal  separaiion  \vill  be  con- 
sidered  in  conneciion  \vilh  ihe  subjects  of  supracondylar  fracturc  and  luxation  of  the 
elbovv  (page  590;. 

About  tu'o  inches  above  the  inner  condyle  there  is  often  fotmd  (one  per  cent. 
of  recent  skeletons,  Turner)  a  hook-likc  procesa  projecting  downward  and  convcrtcd 
into  a  foramen  bv  a  liganientous  band.  When  il  is  present  the  median  nerve 
iisuaily  passes  through  it,  which  demonstrates  that  "it  is  the  homologuo  and  nidi- 
mcni  of  the  snpracondyloid  foramen  of  the  lowt?r  animals"  (OanvinJ.  The  proccss 
can  sometimes  be  recognized  by  the  sense  of  touch.  The  intcrcondylar  foramen, 
uhich  is  occasioiiallv  present  in  man,  occurs,  bnt  not  conslantlv,  iii  vnriniis  anlhro- 
poiil  apes,  and,  though  it  weakens  the  bone  soniewhal.  is  chieflv  intercsting  because 
It  is  found  in  much  greater  frequency  in  skeletons  of  ancient  times.  and  thus  ilUis- 
trates  Danvin's  assertion  that  "ancient  races  more  frequently  present  structurcs 
which  resemble  those  of  ihe  lower  animals  than  do  modem." 


THE   SHOULDER-JOINT. 

The  Itgaments  of  this  urticulalion  are  : 

Capsular;  Cilenoid 

Accessor>'  ligamcnis  : 

Coraco-Humcral  ;     Gleno-Humeral. 

This  is  a  very  simple  instance  of  the  ball-and-socket  joint,  the  onlv  irregularity 
being  the  posilion  of  the  humeral  head  somcwhat  on  one  side  inslead  of  at  the  top 
of  the  bone.  Sf)  tli.it  the  axis  of  rotation  does  not  correspond  \vitli  the  axis  of  the 
shaft 

The  shallow  socket  of  the  glenoid  cavitj',  Hned  u-ilh  arlicnlar  cartilage,  is 
deepened  by  the  glenoid  ligamcnt '  ( Figs.  290,  292).  a  fibro-cartilaginovis  band 
attached  by  iis  liase  lo  ihe  border  of  the  cavilv  and  ending  in  a  sharp  edge.  h  is 
ihus  tnangiilar  on  section  ( Kig.  291 ),  the  breadth  ol  the  base  being  hve  millimctrc** 
and  ihe  height  at  iis  greaiest  about  one  centimetre.  This  ligamcnt  is  compnsed 
chiefly  of  rtbrcs  running  around  the  socket.  ll  is  direclly  conlinuous  with  the  fibres 
of  rtic  long  head  of  ihe  biceps  from  the  insertion  of  llie  latter  into  the  top  of  the 
socket. 

The  capsular  ligamcnt*  (Fig-  289)  is  sn  Iax  that  in  the  dissecled  joint  the 
head  of  ihe  Ituiturus  lalls  riway  from  the  socket.  In  lifc  it  is  kept  in  plače  chietly 
by  ihe  tonicitv  oi  the  surrounding  muscies.  The  cniirse  of  the  fibres  is  in  llie  main 
longitudtnat.  bul  they  are  indiblinct.     The  capsnle  arises  al«>vc  froni  the  edge  of  ihe 
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ihe  opened  joint  ;  on  the  outside,  the  fibres  can  be  traced  For  a  considerable  distance 
Irom  the  joint  bdore  they  are  lost  in  the  periosleiim.  Kibres  guiny  to  the  lubtrosi- 
ties  bleiiii  \vith  the  tendons  of  insertion  of  tliu  niuscics  of  tlic  scapular  j;rou]>.  ihe 
siipra-  and  infrasptnati,  the  tcrcs  minor.  und  the  subscapularis,  \vhich  inaierially 
strengthcn  the  capstile.      Tlie  latter  is  tliinncst  hehind. 

Ct-TUiin  accesaory  ligaments  strenjjihcn  the  capsiilc.  The  most  important  is 
the  coraco-humerai  t  Fij;.  289),  which,  arising  froni  ihc  outcr  cdgc  of  the  horizontal 
portion  o(  the  coracoid  where  a  biir^L  separates  it  from  the  capsulc,  soon  fuses  wilh 
the  latter  and  runs,  u-iihoiit  vcry  disrinct  bordera.  to  bolh  tuberosities.  crossinjj  the 
bioipital  groovc,  A  fcw  transvcrsc  fibres  Ohe  transverse  kumerai  liframeut)  bridj^e 
in  lile  bicipilal  groovc  ^»eIo\v■  the  aipsuie  projK-r.  '\)\x^^  glcno-humeral  bands  [Vrg. 
290)  are  descrioed  on  the  insidc  of  ihe  capsule,  of  uhich  the  most  importani  is  ihe 
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mperior.  This  lxind  springs  from  ncar  the  tO])  of  the  inner  l>order  of  the  glcnoid 
cavity  and  is  insertcd  into  the  lesser  tuberusitv.  In  a  part  tj(  its  course  it  makes  a 
prominent  fold  ol  the  synovial  membrane  alnnjj  the  inner  border  of  the  tendon  of 
the  long  hrad  of  the*  biceps.  This  liganient  has  lwen  describe<l  as  a  deep  part  of  the 
coraco-hunicral.  The  tniddh-  /ii*ainrnt  is  ill-defined.  The  in/rrior.  Tunning  from 
the  lower  cnd  of  ihe  glenoid  socket  to  ihe  inner  side  nf  ihe  neck  of  the  humcrus, 
may  l)e  seen  bnth  (rom  without  and  within  the  capsule.  It  is  made  tense  when  the 
arm  is  abducted.  and  inaleriallv  streiigthcns  ihe  joint.  Tlie  capsule*  usiiallv  jjresents 
an  opening  on  the  inner  side  in  the  upper  part,  by  which  the  biirsa  In^rlo*  the  tendon 
of  the  sut^capularis  communicates  with  the  joint.     The  cases  in  which  the  capsiile 
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arises  intemally  at  quite  a  distance  (rom  ihc  glenoid  cavity  are  probablv  due  to  a 
vcry  frce  opening  into  a  largc  bursa.  The  tendon  of  thc  long  hcad  ol  thc  biceps 
lius  within  the  ciipsule  from  its  origin  :it  the  top  of  thc  glcnoid  till  it  Icaves  thc  cap- 
sule  in  the  bicipitil  groove.  Thc  tuiuloii  docs  noi  lic  frcc  within  the  joint,  buL  is 
covcr««:!  by  a  rt-flection  ot  the  9ynovial  membrane  as  it  lies  eurved  i-ixer  tlie  liead  of 
the  huinerus.  On  the  young  fotlus  it  is  attached  (o  the  inside  of  the  capsulc  by  a 
AVnovial  fold.  The  svttovial  membrane  of  this  joinl  is  reniarkablv  free  from  synoviaI 
iringes. 

The  burs2e  about  the  joint  are  numerous.  Tlie  birgcst  is  the  subacromiai  or 
suhdfUoid  bursa  (  Figs.  291,  292),  siluated  between  the  top  of  the  capsulo,  the 
coruco-acromial  liganicnt,  and  tlie  acromion.  and  e.\lending  do\vnwaid  iintler  ilic 
fidtoid.     The  subcora^oid  bursa  ^eparates  tliat  process  and  the  bcginning  of   the 
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coraco-hnmcral  ligamcnt  from  the  capsule.     Othor  bursa- are  often  found  bctween 
ihe  capsulc  and  the  muscics  inscrted  into  thc  tuberosJtics  ;  tbat  imder  the  sttbscapu- 
iaris  is  constant.      Of  the  othurs.  thc  one  nioal  freqnt'nlly  found  is  under  the  infra- 
inatus  ;  it  aiso  inav  opcii  into  iIil-  jfiiiit. 

Movements. — Whcn  the  ami  is  hanging  dose  to  the  side  addiution  is  almost 
ttanting,  since.  ai>art  from  the  inierfcrencc  of  the  body.  the  humerus  is  arrested 
at  onre  by  thc  lowcr  b«"»rdor  of  the  glcnoid  cavitv.  Barkivard  m(nfmt'nt  is  not 
frec.  for  the  arm  soon  inipiiigcs  on  the  ovcrbanging  acromion.  Abductiov  lias  a 
ige  of  some  90"  before  thc  tenseness  of  the  louer  part  of   the  c;^)sulc  stops  it. 
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(Uniess  the  arm  is  raised  soinewhat  forward,  it  is  stoppcd  stili  sooncr  by  thc 
acromion.  )  Ponvard  movcment  is  about  eqiial  to  abduction,  and  is  checked 
in  the  same  way.  When  the  arm  is  at  a  riijht  angle  wit]i  the  body,  thc  range  of 
moiiun  in  a  horizontal  plane  is  about  90°.  The  dcgree  of  rotation  in  thc  shouldcr 
is  very  vari;ible.  h  is  greatesl  uhcn  the  arm  is  parliallv  aMucled,  whcn  in  a  dis- 
aected  joint  it  mav  approximatc  135**.  \Vhen  raised  to  a  riglit  angU*  it  la  about 
90®,  and  in  tlie  hanging  arm,  K  not  closcly  adducted,  nearly  the  same.  Circum- 
duction  is  frce. 

Probably  nonc  of  thc  impoitant  joints  is  so  dcpcndent  on  othcrs  as  that  of  thc 
sboulder.  Thc  »capula  takes  part  in  praclicallv  ali  the  movements.  not  waiiing  till 
the  range  of  movement  at  the  shouldcr  is  exhausted,  but  sharing  in  it  from  llie  start 
The  acromion  and  coraco-acromial  ligament  make  an  cxtra  socket  undcr  ccrtain  cir- 
cumstances,  as  when  the  body  is  supportcd  by  the  arms,  thc  subacrumial  buna  act- 
tng  as  a  synoviaI  membrane.  Thc  long  head  of  thc  biceps  is  a  grcat  assistance  to 
the  siability  of  the  joint,  the  muscic  pulling  the  boncs  firmly  togcther  and  makin^; 
thcm  rigid  under  circumstanccs  of  strain.  It  has  thc  furlhcr  ad\'antagc  ovcr  a  liga- 
ment that  its  tension  can  vary  without  change  of  position. 
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The  cxlremely  wide  range  of  motion  of  thc  humerus  upon  the  scapula  in  the 
human  species  Ls  associatcd,  for  mcchanical  rcasons,  with  many  anatomical  conditions 
of  intcrcst  to  the  surgeon.  The  most  important  of  tlicse  conditions  in  relation  to 
disj)laccmcnt  are  :  ( 1 )  The  shallovvness  of  the  glcnoid  cavitv.  (  2)  Thc  relatively 
large  size  o(  the  hiniieral  head,  onlyone-lhird  of  \vhich  is  in  contact  with  thc  glenoid 
surface  whcn  thc  arm  is  by  the  side  of  the  body.  (3)  Thc  thinncss  and  thc  greal 
la.xity  of  the  capsule,  which,  if  fully  distondcd,  would  accommodate  a  bulk  twice  as 
large  as  the  head  of  the  Innnerus.  ThJs  laxity  (to  pcrrnit  of  frec  clcvaiion  of  the 
arm)  is  grcatcr  at  thc  inferior  portion  of  the  joint.  Thc  priinary  officc  of  thc  cajv 
sular  ligament  in  this  joint  is  not  to  maintain  apposilion,  but  to  limit  movement. 
(4)  Tlie  nviintenance  of  the  contact  betueen  the  articular  surfaces  by  muscular 
action,  aided  by  atmospheric  prtssure,  and  not  by  thc  ligamentous  or  ca))sular  at- 
tiichmcnts.  (5J  Thc  Icngth  of  the  humerus,  afTording  a  very  Inng  leverage  ;  and 
thc  cxposcd  position  of  thc  shouldcr. 

Ali  ihi-sc  circumstanLcs  favor  dislocalion,  and  render  thls  joint  more  frequently 
the  suliject  of  that  accident  than  any  other  joint  in  the  bodv.  The  usual  position  in 
which  luxatiDn  occurs  is  that  of  abduction  and  advancement  of  the  ami.  as  in  tiUs 
on  the  hand. 

It  is  to  be  noted  that  this  attitude  brings  the  most  prominent  part  of  the  lower 
edge  of  the  head  of  the  bone  against  thc  thinncst  and  wcakest  part  of  the  capsule. 
Moreover,  ihe  greatcst  diametcr  of  thc  head  of  thc  humerus  Is  invohed.  adding  to 
the  prcssure  against  the  capsule  (Fig.  293).  As  such  accidcnls  happen  suddcnly. 
thc  muscies  are  usually  takcn  ofi  ihcir  guard.  and  hcnce  that  sourcc  of  protection  10 
the  joint  is  lacking. 

As  op(>oscd  to  thcse  factors,  and  as  tendlng  to  prevent  displacement,  should  bc 
mcntione<l  :  ( i  )  The  cxccptional  relation  of  thc  biceps  tcndon  to  thc  joint,  strength- 
ening  the  capsule  at  its  uppcr  porlion,  prcvcnting  thc  humerus  from  bcing  too 
strongIy  pressed'  against  the  acromion  by  the  ])owerful  deltoid  and  the  other 
elevators  of  the  ann  :  steadving  the  head  of  the  b^jne  through  its  connection  in  ihe 
bicipital  groove,  in  which  way  ' '  it  serves  the  purpose  of  a  ligament,  with  ihe  advan- 
tage  of  being  available  in  ali  positions  of  the  joint,  and  without  restricting  thc  rang-e 
of  movement  in  anv  direriion"  (Humphn,-).  (2)  The  arrangemcnt  of  ihe  glenoid 
cnp,  thc  inner  and  lowcr  edgcs  of  which  are  more  prominent  than  thc  outer  and 
upper.  rcsisting  somcv^hat  rhc  tendency  of  the  po\verfu!  axillary  ninscles.  and  of 
blotts  on  the  shoukJer,  to  displace  the  hiimenis  inward.  and  of  falls  wiih  the  ann  in 
abduction,  to  di.splace  it  downward.  (3)  The  glenoid  ligament  dcepening  ihe 
articular  cavitj*.  and  aidctl  in  this  by  the  inscrtions  of  the  long  head  of  the  biceps 
alx»vp  and  the  scapniar  head  of  the  triceps  beIo\v.  (4)  Thc  rcsistance  oflered  by 
the  strong  coraco-acromial  ligament  to  any  upvvard  displacement.     If  it  were  not  for 
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thcsc  prnvUions,  1uxations  of  thc  shoulder  would  be  even  more  frequent  than 
lhey  are. 

The  hcad  of  the  bone  niay  leave  ihc  ioint-cavitv  at  othcr  points  ihan  the  in- 
Icrior.  If  the  iorcc  is  so  applied  as  to  drive  the  head  of  ihc  bone  a^ainst  the  cap- 
sule  at  the  anterior  portion,  a  dircct  siibcoracoid  h]xation  niay  resuU  :  if  against  the 
posterior  portion,  a  sub:^pinous.  Thc  lattcr  is  vcry  rarc,  and  thc  former  is  also  rare 
as  a  primary  luxation. 

The  further  mcchanism  of  liixatiuns,  thcir  deformities  and  anatomical  diagnosis, 
wi\i  be  considered  aftcr  the  muscles,  uhich  are  such  iniportant  faciors  in  producin^ 
ajiU  niodif}'ing  ihcni,  have  bctn  dcscribed  ipage  5Š2), 

Diseasf  of  thc  shouUicr-joint  niav  be  of  any  varicty.  In  spite  of  thc  frcqucnt 
Mrains  tri  whicli  thc  joint  is  subjcctcd  and  its  widc  rangc  of  niovcinent,  thc  discascs 
prtiduced  by  traumatisni  are  not  cxceplionaIly  Ircf^ucnt.  This  is  proI)ably  because 
oi  <  I )  its  ample  covering  of  muscies  prolecling  it  from  the  effects  o!  cold  and  damp. 
(a)  The  mobilitv  of  the  scapular  segment  of  ttie  stioulder-girdlc  lessening  greatly 
Oie  cficct  of  traumatisnis.  (3)  Thc  laxity  of  its  capsular  and  synovial  clemcnts, 
uhich.  ihough  it  favors  luxation,  permits  a  mudcrate  efiusion  tooccur  w  ilhout  harm- 
\\\\  tcnhiion.  ( 4 )  The  intluence  of  ihe  weight  of  the  upper  extremity  in  the  usual 
position  of  thc  body  in  resisling  by  gravitv  llitf  destnictive  presstire  ul  joint  surfaccs 
£4;ainsteach  other,  caused  by  muscular  spasm  afteriniur>'  orduringdisease.     (j)  The 
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ease  with  which  the  joint  may  bc  immobilized  without  trksome  confinemenl  of  the 
patient. 

Thesc  circumstances.  especially  the  tattcr.  account  also  for  thc  facts  thal  tuber- 
ctilous  diseasc  of  the  joint  and  epiphvsitis  involving  thc  joint  are  not  so  comnion  as 
in  other  joints,  and  that  the  resuUs  are  exceptionally  good,  operativc  interfercnce 
being  required  with  comparativc  rarilv. 

SjTiovial  distention  causes  a  uniform  rounded  suelling  of  the  shoulder.  hut  it 
can  best  be  recognircd  by  the  touch  in  the  bicipilal  groove,  where  one  synovčal 
diverticuhim  runs,  and  in  the  axina.  u  here  part  of  the  capsulc  is  exposed  t>eyond 
the  margiii  of  the  subsrapular  musclu.  The  diverticub  bcnealh  thc  icndons  of  ihat 
muscle  and  (more  rarelv)  of  the  infraspinatus  are  usually  invoivcd.  pain  uhen  the 
ami  is  rotatcd  heing  a  rcsiiltant  svmptom. 

The  siibdeltdid  bnrsa  docs  not  nstiflllv  romniunicate  with  tlie  joint.  It  may 
be  the  subjccl  of  indcpcndent  diseasc.  \Vhcn  it  is  inflamed  the  position  of  easc 
wiU  be  one  \vhich  relaxes  the  Hehoid  (alnlnction  of  thc  arnij,  and  rotation  or 
pressure  npward  will  be  painicss.  In  (iiscase  of  thc  siilracromial  bursa,  abduc- 
tion and  upward  pressure  are  painful  because  the  sac  i^  then    pinchcd   between 
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ilie  head  of  thc  bone  and  thc  under  surface  o(  thc  acromion  and  coraco-acromial 
li^anicnl. 

Wlien  siippuration  occurs.  piis  inay  find  its  u'ay  out  from  the  joint.  ( i )  By 
fuHou'in(f  tfic  bicipital  tenduti  and  opcnin>^  on  tlie  arni  bflow  ihe  antcrior  border  of 
the  axilla.  (2)  By  foUott-ing  tlic  subscapular  teiidun.  getling  betuccn  ihat  muscle 
and  thc  bo<ly  of  the  scapiila,  and  opening  l)eneiuh  and  l>ehind  tht  axilla.  (^j  By 
pcneiraling  thc  capsule  bent-ath  thc  dcltoid.  when  the  dcnse  ddtoid  and  infraspinous 
fascia  prevcnl  it  from  going  backwaid  and  dircct  it  lo  the  antcrior  aspect  oi  thc 
arm.  Treves  mentions  a  čase  in  \vhich  it  followcd  ihc  coiirsc  of  the  muscu1o-!*piral 
ner\'c  and  appearcd  on  thc  outcr  sidc  of  the  elbow. 

Landmarks. — Thc  edgc  oi  llie  acromion  and  the  tip  of  the  coracoid  can 
readilv  bc  fclt,  though  thc  coraco-acromial  ligamcnt  completing  ihe  important  arch 
.^bovc  the  joint  is  bcneath  the  dcltoid,  and  tht:rcforc  cannot  bc  so  distinctly  pal- 
patcd.  but  can  U3ually  bc  recognizcd  l>y  loiich.  An  incisinn  throngh  the  centre 
of  this  hgament  would  open  llic  sMouIder-jnint  wherc  the  biripita!  lendon  cnters 
its  groove.  The  head  of  ihi;  bone,  when  presscd  upward  against  this  arcli,  com- 
municatcs  mution  to  thc  outcr  fragment  in  cast-s  of  fractured  clavicle,  and  this  is 
often  the  easicst  way  in  lliat  lesion  of  eUciting  cropitus  and  prcternatural  mobihlv. 
tn  cases  of  parcsis  or  paralvsis  of  the  deltoid.  thc  resiiltant  atrophv  niay  leavc  the 
ivholc  arch  palpablc,  or  cvcn  visiblc,  in  some  Jnstances  the  bone  dropping  from  one 
to  several  incbe>. 

The  lowcr  margin  of  the  glenoid  cup  and  the  head  oi  the  humerus  niay  be  fclt 
in  the  axil]a  whcn  the  arm  is  alxhicted  (  Tig.  293). 

Thc  grcatcr  tuberosity  may  be  fcli  through  thc  dcltoid.  dircctly  beneath  the 
acroinimi.  llic  arm  hanging  al  the  side.  It  faces  in  the  dircclion  of  llie  external 
condvle.  Together  with  the  lesscr  tubcrosity  it  produces  tlie  normal  roundness  oi 
the  deltoid. 

Thc  head  of  the  bone  cannot  be  fell  exlernally.  It  faces  in  thc  general  dircction 
oi  the  internid  condylL-.  Two-thirds  of  it.  \vhi-ii  the  arm  is  by  the  sitit-.  is  in  front 
of  a  vertical  line  dnuvn  from  thc  antcrior  bordcr  of  thc  acromion  process.  It  is  also 
iUtogcther  c,xtcrnal  tu  the  coracoid  procesa. 

Thc  lesser  tutn-rositv  faces  foriivard.  Ketwecn  it  and  the  greater  tuberosilv. 
when  thc  nmi  is  hanging  InoscIy  and  is  sujiine.  thc  Invvcr  part  of  the  bicipital  groove 
may  be  felt  in  ihin  subjects.  This  also  faces  i.lirectly  ionvard,  and  is  on  a  line  drawn 
throngh  the  middle  oi  the  biceps  and  its  lower  tendon. 

Thc  tipper  part  of  thc  hnmeral  shaft  cannot  \)c  fclt.  The  ctrciimflcx  ncrvc  winds 
around  it  a  liltle  above  the  middlL-  of  the  dcltoid.  Thc  dcltoid  tubcrclc  may  be 
recognized  al  the  middle  nf  the  arm.  Frnm  there  dounward  the  bone  is  more 
aupcriicial  extcrnally.  and  the  outcr  supracondy]ar  ridgc  may  be  tniced  down  lo  thc 
condvle.  The  iess  prominent  internal  ridge  can  be  felt  oniv  for  a  shnrt  distance 
abovc  the  elbow. 

Thc  middle  of  ihc  humerus,  indicatcd  hy  thc  inscrtion  of  thc  deltoid  on  the 
oiitcr  side,  is  also  on  a  level  wilh  that  ol  ihe  coraco-brachialis  on  thc  inncr  and  with 
thc  upper  portion  of  the  brachialis  anlicus  on  the  antcrior  surface,  wilh  the  origin 
of  the  nutricnl  and  inferior  profunda  arterics,  with  the  exit  through  the  dcep  foscia 
of  the  ncr\e  of  \Vrisljcrg  and  the  entrance  of  thc  basilic  vcin,  with  thc  passage  of 
the  median  nen*e  arross  the  brachial  artcrv.  and  with  thc  dcpartnrc  of  thc  ulnar 
nerve  from  its  proxiinity  to  the  vessel.  PostciTorly.  thc  middle  of  the  bone  is  covered 
by  the  iriceps. 

Jtist  beUnv  thc  middle  ihe  mtiscvilo-spiral  nervc  and  the  superior  (irofunda  \vind 
around  in  the  groove  bc!o\v  thc  deltoid  iiisertion,  and  the  inncr  head  of  the  triccps 
arises  from  ihe  lK>ne. 

At  thc  jnnction  of  thc  middle  and  lowcr  thirds  thc  bracliial  artciT  from  the 
inner  side  and  thc  musculo-spiral  nervc  from  thc  outer  side  tend  to  approach  the 
front  of  the  lxjne. 

The  landnuu-ks  at  the  1ower  extremity  uill  be  considered  in  rclation  to  the 
elbow-joint  and  the  bones  of  the  forcarm. 

The  surface  anatomv  and  the  relation«;  of  the  soft  parts  to  the  hnmcrus  wiU  be 
recurred  lo  after  (hose  stniciurcs  have  been  describcd. 


THE  ULNA. 
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THE   FOREARM. 


The  skeleton  of  the  forearm  consists  of  two  bones, — an  inner,  the  nhta,  and  an 
outir,  ihe  raditts,  The  (oinicr  is  largc  atxivc  and  sinall  below  ;  the  latter,  the  con- 
verse.  The  uliia  plays  arouiid  the  trorlika  in  rlexion  and  extcnsion,  carning  the 
raditi!)  with  iL  The  radius  plavs  on  the  uhia  in  pronation  and  sui>inalion,  cari'yinK 
wuh  it  the  hand.  Thcse  boiies  are  connected  l>y  an  interosseoiis  membrane,  \vhich 
yi\ts  origin  10  muscies,  adds  to  the  seciirity  of  the  irame\vork,  and  yet  implies  a 
grcat  saving  in  wcight. 

THE   ILNA. 

The  ulna  consbts  of  a  shiift  and  t\vo  cxtrcmities. 

The  upper  cxtreniity  Ls  devoted  to  the  jolnt  with  the  humcnis,  and  latcrally 
li>  that  uith  the  head  of  the  radiiis.  The  former  articular  surface  is  the  greaUr  sig- 
tnoid  caiify  haIlowed  ont  of  the  continnnn^  snrfares  of  the  olecranon  process  hrhind 
and  above  and  the  £oron&id  process  in  front.  The  olecranon,'  a  cuhical  piece  of 
iKjne  projecting  upwar<l  in  continuation  wilh  llie  shaft,  pr<_-sents  this  articular  surtacc 
in  fruni  (to  l>e  described  Uler),  and  a  siiperior.  a  posterior,  and  two  lateral  surfaces. 
Tile  superior  surfacc  ib  poinled  in  front,  uilli  tne  point  or  beak  external  to  ihe 
middle.  A  sli};lii  groove  jusi  back  of  tlie  ed^fc  scrves  fur  the  atlachment  of  the 
capsutar  hgament.  Behind  this  are  two  parts  of  different  textnre.  the  |>os'enor  of 
tthich  is  for  the  insertion  of  the  triccps.  The  posterior  sur/aee  is  triangular,  lxnindcd 
above  by  llie  irrej^iilar  edge  n\  the  top.  and  laterallv  by  two  lines  u-hich  inecl  bclow 
to  make  the  posterior  border  of  the  sliafl.  It  is  subcutaneous,  and  is  covered  by  a 
bursa  (Fig.  394).  The  ouUr  surfacv  is  bounded  in  front  by  the  .sharp  edge  of  the 
sigmoid  cavitv,  alonj^  which  is  the  jjro(»ve  for  tlie  capsule.  Behind  this  is  a  hollovv 
for  the  anconeus.  The  inner  surface  has  in  front  the  inner  border  of  the  sipinoid, 
less  sharp  than  ihc  onter,  the  capsiilnr  groovc,  and  farther  back  a  roiigh  elc\ation. 
The  coronoid  process-  rises  from  the  anteriur  surfacc  of  the  front  of  ihe  shaft.  It 
has  an  upper,  articular  surface,  an  anterior,  and  two  /a/f/a/ ones.  The  front  snrfacc 
rises  10  a  pojnt  ncarer  the  outer  sidc.  The  capsnlar  groo\e  runs  along  the  border  ; 
and  belott  this.  bounded  by  two  lines  meetJng  ljeluw,  is  a  r*nigh  region  for  the 
brachialis  anticus.  Williin  the  anple  formed  by  the  nieeting  of  these  two  lines  is  a 
roMgh  ronnded  space,  llie  /uderost/r  of  the  uhia,  friun  the  edge  of  which  arises  the 
riblique  ligament.  The  brachialis  anticus  is  insertcd  into  the  lottcr  part  of  this  sur- 
face and  the  ruberositv.  The  ittnrr  surface  is  bounded  above  by  the  sharp  projcct- 
ing  l>order  of  the  signioid  cavily,  at  the  edjje  of  which  is  a  rough  prominence  from 
\vhich  cerlain  fibres  t)f  ihe  flext>r  sublirnis  digjtorum  take  origin.  The  outer  surface 
presents  the  lesser  sigmoid  lavitv. 

The  grcatcr  sigmoid  cavity "  occupies  ihe  anterior  surface  of  ihe  olecranon  and 
the  superior  one  uf  ifie  curoiioid  process.  Tliere  is  a  constrictjon  in  the  middle  oi 
both  borders,  but  deeper  in  the  outer,  where  the  t\vo  ]^rocesses  meet,  and  the  articu- 
lar surfacc  on  the  dry  bone  seems  often  to  be  interrupted  in  a  line  l>etween  them. 
The  sigmoid  cavitv,  concave  from  above  downward.  is  broader  in  the  upper  half  tlian 
the  louer.  It  ts  surrounded,  except  uherc  it  Js  joined  by  the  lesser  sigmoid  cavity, 
by  an  Ill-marked  groovc  for  ihc  capsular  Ugamcnt.  The  articular  surface  is  subdivided 
by  a  rnunded  rldge,  running  from  the  point  of  the  olecranon  10  ihat  ol  the  coronoid, 
into  a  larger  inner  and  a  smaller  outer  portjon.  The  course  f»f  this  ridge  is  gencrallv 
somcft'hai  inuard  as  u-ell  as  downvvard-  This  and  the  cross-Iine  divicle  the  articular 
surface  into  four  spaces,  Of  the  upper.  the  inner  is  concave  and  the  outer  con\ex 
irom  side  10  side.  Of  the  louer,  the  inner  is  concave  in  the  same  direction  and  the 
curvc  of  the  outer  is  uncerlain  ;  probablv,  as  a  n»Ie,  slightly  concave.  it  may  \k 
plane  or  a  little  convex. 

The  lesser  sigmoid  cavity,'  for  the  head  of  the  radius.  is  a  concavity  on  the 
niiter  side  (if  the  e(>riirK>id  process.  separated  from  the  greater  by  a  ridge.  which 
does  not  interrujit  the  cartilagc  coating  both.  ll  genera]ly  is  an  oblong  quadri!ateral 
area  formingabout  one-sixth  of  the  ctrcumference  of  a  cylinder,  with  parallel  borders  ; 

'  Ol«cfanoa.    *  ProccMu«  MraMnldM«.     *  iBctaam  Mnlliuiarlt.    *  Inctsari  radlalb. 
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but  snmeiimes  the  front  bnrder  is  short  and  the  inferior  nms  ohIiqucly  l»ckwatxl, 
maktng  it  alnu«t  trianj^^ilar. 

The  shaft,'  tthich  prL-senls  ihree  borders  and  threo  surfaces.  steadity  diminishes 
from  abo\e  ilouruvard.  In  iht.'  uppcr  part  \\w  bone  i-iirvcs  sliglillv  Uickuard  and 
outward  (r.e.,  toward5  thr  radius  1.  then  iinvard  through  the  j>reater  piirt  ol  its 
extent,  till  at  the  lowt-r  quarier  it  aj^ain  lit-inls  t>utward  and,  at  ihc  same  tinic,  ior- 
ward.  The /ws/rrior  horde r^  is  formed  hy  tht*  union  of  (bt  two  liiics  boundiiiji;  the 
siibcutancoii!;  surface  at  the  back  of  the  olecranon.  Foltoving 
Fig.  297.  ihe   cun'trs   jiist   dcscrilied,    it  runs   to   ihe  back   of   ihe  styIoia 

pn^cess.  hfSm^  vcrv  ilisliiict  in  tlie  first  lwo-thirds,  where  it  gives 
orijfin  li>  ihf  aponetirosis  of  the  fle.vor  carpi  ulnaris.  The  anieri&r 
border^  sprin^ing  from  the  junclion  of  tlie  front  and  inncr  sidcs 
of  the  coronoid,  nins  down  to  cnd  jiist  ahovc  the  front  of  the 
slyIoid  proress.  lis  lasi  quarter.  which  is  roiigh  to  jjive  origin  to 
the  pronaior  qiuidratus,  bas  a  lwck\vard  slant.  The  ouUr  or  in- 
krosseoHs  border^  is  vcry  sharp  in  the  middie  iwo-fourths  of  ihe 
shaft,  where  it  jfives  origin  to  that  membrane.  It  bejjins  abo%*e 
by  the  uniim  of  two  lines,  wliicli,  stnrtiii^;  from  the  front  and 
i>ack  of  the  lessrr  sijjmoid  ca\'Lly,  houiul  a  trianijular  depression. 
The  postcrior  nf  these  lines,  sharp  anti  raised,  is  the  supinator 
ridge.  The  dcprcssion  \vhich  gives  origin  to  ihe  supinator  brcvis 
receives  ihc  bicipital  tiiberf>sity  uf  ihe  radius  in  })ronation.  The 
Ijorder  becomes  indistinct  belo\v  and  is  lost  as  it  approaches  the 
head  (jf  the  vilna.  The  anirnor  surface  is  ijsiially  conaive  throiigh- 
out,  thou^h  the  iipper  nart  may  be  convex.  In  the  third  quarter 
a  line  ofton  appears  which  slanis  downward  inlo  the  front  lxjrder, 
giving  origin  to  the  upper  fibres  of  the  pronator  rjuadratus. 
Belo«-  this  line,  whcn  present,  thcre  is  a  depresslon  occupied  by 
that  muscle.  Above  this  arises  the  flexor  profundus  digitorum. 
The  nutrlcnt  foramen  running  upward  is  a  liltle  above  the  mid- 
die. The  hmer  surfaft\  concavc  at  ihe  side  of  the  upper  ex- 
Iremitv  and  con\e.x  below,  gives  fiirther  origin  in  its  upper  two- 
thirds  to  the  last-nancd  muscle.  The  poaierior  surfatč  has 
several  fcatures  uhich  are  to  be  recognized  onU'  on  a  wel!-niarkcd 
bone,  and  are  ver>'  variabic.  The  oblii^ue  line  starts  frrim  the 
supinator  Hdge,  or  Irom  the  hind  e<ige  of  the  lesser  stgmoid  cav- 
ity,  and  nms  down\vard  to  the  poslerior  bordcr  at  the  end  of 
the  hrst  third.  It  gives  origin  to  a  part  of  the  supinator  brevis, 
and  helps  to  mark  off  a  thrcc-sided  depression  running  onio 
ihe  olecranon  for  the  anconeus.  It  is  somelimes  the  apparcnl 
coniinuaiion  nf  the  supinator  rldge,  as  in  Fig.  296.  The  region 
below  this  is  subdivided  by  a  %'eriicat  ndj^c  of  uncertain  beginning 
and  end.  Sometimes  it  springs  from  the  interosseous  fjordcr, 
and  it  is  usuallv  lost  beIo\v  in  ilic  liind  one.  The  exlensor  carpi 
ulnaris  springs  from  the  surface  internal  "to  it.  \vhich  is  some- 
times a  deep  gutter.  E.\ternal  to  the  vertical  ridge  are  areas 
for  the  estensor  ossts  metac:u-pi  ]M)llicis.  e.xiensor  longus  pol- 
licis,  and  e.\tensor  indicis  from  above  do\vn\vard  in  the  order 
named. 

The  lower  extremity  of  the  ulna  consista  of  the  head  and 
the  styloid  process.  The  head  ^  is  a  rounded  enlargement  pro- 
jecting  fonvard  and  outward,  presenting  an  articnlar  surface  on 
the  outer  side,  which  passes  onto  the  front  and  the  back.  making 
at  least  two-thirds  of  a  circie,  around  which  the  ra<Iius  svvinRs.  A  ridge  marks 
the  upper  border  of  this  surface.  uhirh  oAerhangs  the  Io\ver.  The  latter  is  rounded. 
so  that  the  lateral  articul.ir  surface  continues  without  real  interrupli<m  into  the 
inferior,  ivhich  is  separated  from  the  wrist-joint  by  the  triangular  tibro-cartilage. 
The  under  side  of  the  ariicular  surface  is  somcwhat  kidney-shapod.  the  concavitv 
looking  toward3  the  stvloid  process,  from  whieh  it  is  separated  by  a  groove  for  ihe 

'Corfu  alur     '  Uitrv*  tfM««llk.     *  Harfo  vvlari*.     *CrMa  InlrroMvn.     ''Ca^lHlam. 
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alt^<^hnient  of  ihe  fibro-cartilage.  The  styloid  process  h  a  short,  slender  process 
rui"»  "^ing  down  Iroin  what  may  bc  callucl  ihe  postcritir  interna!  angle  of  ihe  lowcr 
cneJ  -  ThtTc  is  .1  ilistinct  g;roovc  belwocii  the  stvioid  process  and  ihc  lu;arl  on  thc 
pot^terior  aspecl.  and  soincliiiics  a  faim  one  in  front,  transmiuiiiji  rcspcctivcly  the 
terB.<:3'Mis  of  iht-  f\tL'iis*)r  aiul  l\w  fie,\or  carpj  uhiaris. 

Structurc— Tlitre  is  niuch  hiilid  bone  iii  ihe  shaft,  and  altogcther  the  uhia  is 
a  =».trony-w'iilled  bone.  Manv  platus  ncar  lojiethcr  fnmi  tlic  nnltrior  surlacc  pass 
iil>^*-'ard  under  the  coronoid  process  to  the  middlc  of  ihe  greaicr  sijjmoid  notch. 
Ttx^  best-marked  svstem  of  platcs  in  the  coronoid  is  in  thc  main  parallel  to  these. 
Th»^;r  jjreater  signiuid  nolcli  is  boundcd  by  compact  substance.  Sagitial  seciions 
sh<:>-^»  plates  radiating  froni  it,  some  of  which  form  arches  near  thc  top  of  the 
oIci-«:rranon  wilh  othurs  from  the  posterior  suHace.  Thc  head  is  comp<«ed  of  spongy 
lis^Vie  u-ithin  (hin  ualls. 

Developmcnt.  Thc  centre  for  the  shaft  appears  in  thc  eighth  week,  from 
*^i«h  praciica]ly  al!  thc  l>oiie  excepl  thc  lowcr  end  is  developed.     At  ahout  live, 


Chdficatlonof  alna.    «4, al  bitih;  ^.alRvc  ^uts;  Catl«i  vrara;  AataboiH  »Iitvcn  y«ars.    n.ecntrefor 
lAah  i  A,  f,  ranilaRlnous  cpiphvs« ;  rf,  cciiUe  Iot  Eovrcr  (;pipliysts :  /,  lor  ufipcf  e]>iph)-sis. 

one  appears  For  the  heail  and  stvioid  process  :  and  at  aboiit  ten.  one  for  the  top  of 
the  olecranon.    This  fuses  at  about  si.Ktecn  ;  thc  hjwer  end  joins  the  shaft  at  eightccn. 

PRACTICAI.    CONSIDERATIONS. 

The  ulna  may  be  absent,  or  niay  bc  more  or  Icss  defective  in  size  or  shape. 
Such  deformitics  are  not  cnmmon.  Fracture  of  the  olecranon  at  its  junctlon  with 
the  shaft,  where  it  is  narrowed,  is  fr«ivient.  Thc  degree  of  displacc^ment  is  larR;ely 
delermined,  as  in  the  parallel  rase  of  thc  patella,  by  the  amount  of  laccration  of 
the  envelopin^^  fibrous  striiclurc.  If  ihis  is  greal,  the  trico[JS  strongly  elcvates 
the  fractured  process.  Occasionally  the  mere  tip  of  the  olecranon,  or  evcn  a  ihin 
porlion  of  the  supcrficies  only,  niay  be  separated  either  by  muscular  acliou  or  by 
dircct  violcncc. 

The  epiphvseal  line  is  above  the  constrlction  that  niarks  the  union  of  thc  olec- 
ranon wiih  ihc  shaft.  Thc  epiphvsis  is  sniall  and  incliides  thc  uppcr  part  of  the 
olecranon  with  the  inscrtion  of  tlic  triceps,  a  part  only  of  ihc  attachmcnt  of  the  pos- 
terior ligament,  and  a  very  sniall  portlon  of  the  po&terior  iriangular  sulx:utaneous 
surface.  The  epiphyseal  line  runs  from  thc  upper  part  of  the  sigmoid  cavitv  io 
front  downward  and  backward.  The  cpiphysis  enters  but  httle  into  the  elbow-joint  ; 
it  is  largelv  xvithin  thc  limits  of  stronjj  periosteal  and  tendinous  and  ligamentous 
cxpansions,  is  of  small  size,  and  heforc  the  fourtcenth  or  fifteenth  year  is  on   a 
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Fig.  399. 


plane  anterior  to  the  epicondyles.      For  these  anatomical  reasons.  oeilher  miiscular— 

action  (triceps  i  nor  falls  on  the  elbow  are  so  ]*rocluctive  o!  separatioi)  oi  tliis  epiph — 

jfsis  in  children  as  of  frarture  of  the  olrcranon  in  iidult^.      Il  b»,  in  fact,  one  ot  ihe^" 

rarest  ot  epiphyscal  diajiinciions.     The  svniptoma  are  very^ 

sin»ilar  to  those  of  frartnred  oltcranon. 

The  coronoid  process  is  raroIy  broken  exccpt  in  cases^ 
o(  dislocation  of  the  foramn  backvvard  iroui  falls  upon  the— 
hand.  The  mechanism  is  obvious.  The  force  is  applied 
through  the  mediiim  of  the  oblique  iibres  of  tlic  intcrosscous 
membrane.  Tlie  line  of  fracturc  is  nearcr  the  tip  than  ihc 
base  ut  ihc  process.  The  inseriion  of  the  brachialis  aniicus 
tcndon  in  the  latter  rej^non  prevenus  much  displaccmcnt  oi 
the  fragment,  nnd  the  attachmcnt  ol  the  capsulc  uf  ihc 
joint  to  its  edge  Insures  a  sufficient  vascular  supply  for  pur- 
poscs  of  repair.  Great  proneness  to  recurrence  after  re- 
duction  in  a  čase  of  backward  dialocatioii  of  the  fnrcann 
should  lead  to  a  suspicion  of  the  existence  of  this  fracturc. 

Kracture  of  the  shaft  of  the  ulna.alonc  may  occur  at 
any  point,  antl  is  uauatlv  the  result  t>f  dirccl  violcnce.  .is 
when  the  arm  is  raised  to  firotect  the  head  from  a  blow, 
or  in  a  fall  upon  the  ulnar  si<ic  of  the  forearm.  In  the  lal- 
ler  čase,  u-hen  th<-  ulnar  fracinre  is  in  ihe  npper  third,  it 
is  not  infrequently  associatcd  with  forward  disloeation  of 
ihe  head  of  the  radius  (Fig'.  300). 

The  subcutaneous  position  of  the  ulna  renders  Iracture 
frequently  compoimd.  This  accounts  for  the  grcater  fre- 
quency  of  non-uninn  in  this  bone  as  rompared  with  the 
radius.  In  fractnrp  at  the  Iowor  third  the  1ou*ct  fragment 
is  drawn  to\vards  tlie  radius  by  the  pronaior  tjuadratus. 

Fractures  associated  with  those  of  the  radial  shaft  will 
be  ajnsidered  in  relation  to  the  effect  of  musctilar  actioi 
npon  thrm  (pajje  604). 
The  Iower  epiphysis  nf  the  iilna  coniprises  the  articular  siirfaces  on  ihe  radi; 
and  inferior  aspccLs  and  ihe  stvloid  proccss.      It  is  concave  siiperiorlv  to  fil  ih 
rounded  lower  cn<i  of  the  (Uaphy3is.     The  level  of  the  epiphyseal  line  Is  aboiit  on' 
sLxteenth  of  an  inch  abovc  the  level  uf  that  of  tlie  radius.     Thla  epiphysis  is  stroi^l 


LincAuf  fmctur«  u(  coro- 
noid, olprranon,  and  iily)[>id 
proce»se£of  uirm. 


Fio.  300U 


Practure  of  uppcrtlilnl  a(  ulna,  wltb  disloeation  of  ntdlusforvrard. 


held  to  the  !ower  epip1)ysis  of  ihe  radius  by  the  inferior  radio-ulnar  ligamenLs  atJ** 
also  by  the  triangular  fibro-cartilane  estendin^  from  the  rooi  of  the  stvloid  pro«^"* 
to  the  concave  niargin  of  the  radius.      Knr  that  reason.  and  fKi-^useof  its  indirrct 
relation   10  ihe  hand,  the  uncomplicalcd  sepanation  of  this  epi]>hysis  is  of  great 
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raritv.  Even  in  cases  ol  sepamtion  of  thr  Iowt-r  cpiphysis  nf  ihc  radius,  or  of 
C(ill*^s's  fracturc,  thc  srrain  roachvs  the  ii|>  oj  ihc  ulnar  slyh>id  ihrough  ihc  internat 
lai^«~3l  lig^ament  and  pruduct-s  (raclurc  ui  iluit  procesa,  or  of  iht*  ulnar  dtaphysiit  at 
ils  ^»nallest  point  t  alxtut,  threo-^uarters  of  aii  inch  above  tlie  lower  endj,  ratlicr  than 
scf>^ralion  of  thc  cpiphvsis. 

As  ihe  growth  of  the  ulna  dcpends  almost  exclusively  upon  the  lower  ep)phy- 
«s»  injuries  siopping  short  of  recognizablc  disjunciion  have  bctn  folluweU  in  a 
nu«-»:ibtr  of  cases  by  failure  of  dcveloprnent,  resulting  in  lateral  displacement  <adduc- 
lio»-»  J  of  thc  hand. 

Landmarks. — The  olecranon  can  uKvuvs  easilv  be  felt  at  the  back  nf  the 
clt^i^M,  It  is  somtJtthat  neart-r  the  interna)  than  the  external  condyle.  VVith  llie 
for^rsirm  al  right  unj^les  to  the  arra,  the  tip  of  the  olecranon  and  the  two  condy]es 

Fig.  301. 
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''^SitffTOf  view  d(  «)bow,  shoMrlne  reUtive  potition  of  condy1e«  nnd  olcmuion.    A.  in  pxlen«hm ;  B.  \n  AeKkm. 

<in  the  same  plane  as  the  bark  of  the  iipper  arm.  In  extrcmc  cxtension  it  is 
\tt  onc-3ixlecnth  of  an  inch  or  leas  abovc  a  straijjjht  transversc  line  joining  thc 
'  condylcs  ;  in  fnll  f!exion  it  is  anterior  to  them.  In  front  tlie  tip  of  thc  coronoid 
<ess  can  bo  fell  with  difficiiltv  in  non-mnscuhir  subjects.  The  shaft  is  subcutaneoiia 
Ough  its  oniire  lenglh.  Thc  styloid  process  is  a  half-inch  nearcr  the  forearm  than 
-  slyloid  process  of  the  radius.  It  is  most  distlnot  in  full  supination,  and  is  found 
Y^  ^he  inner  an<l  posterior  aspect  of  the  vvrist.  In  full  pronation  thc  head  of  ihe  ulna 
^^*^ome3  prominent  posleriorly. 

THE   RADIUS. 
The  radius  includes  a  shaft  and  lwo  exuemitie5. 

The  upper  cxtrcmity  consists  of  a  head  and  neck.     Thc  head  '  is  a  circular 
^Jllargement  ivith  a  shalloiv  depression  on  top  to  arliculate  \vith  the  capiteltum,  and 

■  CaaltutBM. 
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THE    RAOIUS. 


a  ^Tiooth  margin  to  tum  in  the  sockut  formed  by  the  lesser  sijjmoitl  cavitv  and  thc 
OM^t^ituUr  iij^ament,  which  complctt-s  it.  Thc  term  "  ciicular"  is  not  iiscd  with 
n»  i5«,llit'ni.tticiil  prccision,  for  slight  \ariarinns  Ironi  it  are  iho  riilc.  Thc  nutst  common 
o«."»<?  is  aii  incrcase  of  the  antero-posterior  diaincter.  The  depics&iun  on  top  i^.  not 
sy  »Timetrical,  for  ihcre  is  alniust  invariably  a  greatur  ihicknt-ss  of  llic  rim  in  front,* 
e^cCending  more  to  the  inncr  than  to  the  outer  sitle.  The  smooth  margin  has  a 
dc:>^»*nward  projection  iiitcrnallv.  The  plane  nf  the  iipper  siirlace  is  nrtt  always  at 
ri^^lit  anjflcs  tu  the  axls  of  thc  neck,  biit  often  looks  a  littU-  mitvvard.  The  neck  is 
a  ^niooth  constricted  portion  skimc  t\vn  ccniimetres  iii  Icngth  and  appni?iiniately 
cylinfirical. 

The  shaft '  immediately  bends  outward  beIow  ihe  neck.  and  has  a  slight  fonvard 

curve  at  the  lowcr  end,  where  it  broadens  considerahlv.      Thc  bicipiia/  iuberosilv*  is 

a  l^rge  prominence  al  the  jnner  and  front  aspecl  of  the  shaft.  just  beIow  the  neck. 

Itjs    posicrior  bordcr,  which  is  roujjh  and  projecltng.  slants  forward  and  receives  the 

l>icef>s  tendon.      In  front  of  thls  the  tiiberosity  is  smooth  (or  a  bursa,  lying  beneath 

tho  tendon.  which,  in  pronation,  is  rolled  around  it.     The  shaft  is  described  as  having 

tHree  surfacea  separated   by  t)»ree  fx>rders  ;  there  is  convenience  in   retaining   the 

plarj,    although  only  one  br»rder  is  alwa}'S  distinct  and  one  is  almost  iinaginary. 

*  He   diatinct  lx>rder  is  ihc  interna/  or  hiierosscotts,^  vvhich,  starting  frum  the  bicipital 

tuljero5ily,  soon  becomes  sharp  fur  the  interosseovis  membrane,  and  ruiis  to  the 

iowv:r  quarter  of  the  bone,  where  it  divides  into  tuo  descending  lines  lo  the  front 

=*^^cl    back  of  the  articiilar  facc-t  on  the  inncr  sicJe  of  the  lovver  end.     Thc  anfcrior 

**^^rffr'  which  is  gcnerally  distinct  abiivc,  starts  from  the  front  of  thc  iijhcrosity  and 

^"^ns  downivard  An<\  niitwarH  to  af>om  the  middic  of  the  bone.     This  part  is  known 

^^  the  obligue  Itnc  of  the  radiua,  which  gives  orjgin  lo  a  [jart  of  thc  flexor  subliniia 

^*¥;itorum,  and  separates  the  insertion  uf  the  supinalor  brevis  froni  the  origin  of  the 

**^xor  longus  poUicis,     The  hirder  is  thencc  ]>onrly  marked  till,  slanting  f»'rMard  to 

*  Oe  lieginning  of  the  Iower  fourth,  it  becomes  a  distinct  ridge  running  tn  thc  front  nf 

^*^cslyloid  process  and  receivcs  the  insertion  of  tbc  pr4>nHtor  qiiadr;iius.    It  broadens 

^t  the  end  into  a  iriaiigiihir  lubcrclc  for  llie  insertion  of   ihe  br.ichio-nidialis.      Thc 

^>osterior  border  is  imjjortanl  onlv  aH  htlping  to  dchne  the  posterior  and  outer  snr- 

*^ces  :  it  is  usuallv  to  be  seen  in    the  micidle  third  of  ihc  bone.  an<l  lias  neither  a 

JieJinitc  beginning  nor  end.     Thc  anterior  sur/acc^  limiled  above  by  theob]iqiie  Hne, 

**  snglitly  concavc,  and  gives  origin  to  the  flcxor  longus  pollicis  as  far  dnwn  as  the 

*3St  qiiarter,  vvhicli  is  slighlly  hol]<iwed  for  the  pronator  qti;)dratiis  and  sometimcs 

^Separated  frum  die  upper  part  by   an  cil)li<iuc  riilge.     Tlie  nutricnt  Joramm  is  seen 

^bovc  the  middie,  running  up\vard.      'X\\v:  oiiUr  surfatc,  \vhich  is  convex.  presents 

^boul  the  middie  a  roughness  for   the  insertion  of  the  pronator  radii  lercs.     The 

J>osterior  SHtface  has  a  concavity  in  the  middie  third,  intcmal  to  the  posterior  border, 

^nd  is  convcx  both  above  and  belo\v. 

The  lo^vcr  cxtremity  bends  slightlv  {orward,  ending  in  front  in  a  prominent 
Tidgc  lo  which  llie  capsnlc  is  altaclied.  The  unler  side  is  prolongcd  downttard  as 
the  strhid procesi,  ending  in  a  bliint  point.  It  usuallv  shous  grooves  for  the  lendons 
of  the  estensors  of  the  rnetacarijal  bone  anti  first  i)halanx  of  the  (humb.  which  pass 
over  it.  The  external  lateral  liganicnt  of  thc  xvrist  arises  irom  it.  The  posterior 
surface  has  a  groove  at  its  edge  for  llu-  capsulc.  and  abo\c  this  is  fuirovied  for  the 
p;u»sage  of  ccrtain  tendons.  Xext  to  the  stvloid  process  is  a  broad  dcpression. 
sometimes  faintlv  divided  into  two,  for  the  e.\tensores  cnrpi  radlalis  longior  el 
brevior  ;  intcmal  to  this  is  a  marked  n<lge,  the  tubercU,  slanting  downward  and 
outward,  with  a  narrow,  deep  gutter  bcvond  it  for  thc  tendon  of  the  long  extensor 
of  thc  thumb.  A  very  slight  border  separates  this  intcrnallv  from  a  broad,  shallow 
groove  for  the  tendons  of  the  cxtensnr  comniunis  and  that  of  the  indcx-finger.  At 
the  extreine  limit  o(  the  i}OSterior  surface  is  sometimes  a  minute  lunow  for  a  part 
of  the  tendon  of  the  extcn.sor  of  the  little  finger,  uhich  passes  o^'cr  the  ratlio-ulnar 
joint.  The  inncr  side  of  thc  loucr  end  is  occupied  by  a  concave  articiilar  area,  the 
sigmoidcavth'^  of  the  radius,  which  receivcs  the  head  of  the  ulna  aiui  much  resenibles 

L  thc  lesser  sigmoid  cavitv  of  thiit  bone.     The  ]ower  .surfare  is  artirttlar  for  the  scaph- 
oid  and  semilunar  bones  of  thc  wrEst.      It  is  in  the  main  triangular,  the  base  being 
the  inner  side.     Il  is  overhung  both  before  and  behind,  and  is  continiied  onlo  the 
^Cooa*-     'THbcr<Mita*  radii.    "CrlMi  Uilcrkutea.     *  Harfa  rolnrl*.     ^lodanrA  ulaorte. 
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inncT  sidc  of  ihc  stvlotd.     A  faint  rid^jc  Ironi  before  back\vard,  beginning  at  a  šTig 
notcli,  marks  oflf  aii  inner  square  surface  for  the  semrlunar  imd  a»  oulcr  trianguli 
one  for  thc  scaphoid.     Ttie  surface  looks  sli};htly  forward,  ihus  causil^  the  fonvard 
rising  of  the  hand  from  the  forearm. 

In  man  iho  uhia  is  cvidentlv  ihe  more  important  bone  at  the  elbow  and  tbc 
radius  ai  the  wrist.  In  manimais  below  ]>rimates  they  are  ofien  more  or  less  fiiscd 
and  iho  ufjper  end  of  the  radius  rcl:itively  lartjcr  ihan  in  man.  It  oftcn  occtipies 
the  front  of  the  elbow-)0)nt,  being;  anterior  instead  of  external  to  the  uppcr  cnd  of 
the  ulna. 

Structure. — The  raditis.  like  the  iilna,  is  th[ck-\vallod  ihroiigh  the  jjrcater 
part  of  the  shaft.       The  luberosity  is  compc»sed  intemally  chiefly  of   longitudinal 
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l^ngiludiiul  urllMi«  o[  radliui  S  in  fronUU  plAtie,  >bowiRS  arTUiiteniCDl  of  lnib«cula>  in  !owef  rnd  ai  bone 

ptatcs.  A  Ironlal  section  of  the  lower  end  of  the  radius  sh<)ws  the  walls  splitting 
up  intn  lonf^itudinal  plates.  which  run  to  the  lower  end,  connected  by  a  system  ai 
Ughter  transvcrsc  ones. 
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Development. — The  centru  fur  the  shaft  appeai-s  at  thc  cnd  of  the  second 
monlh,  ;mcl  fonns  thc  wholt;  bone.  exct:pl  thc  Iciwer  enci  aml  thc  hcad.  The  nucieus 
for  the  formcr  appears  at  the  cnd  ol  thc  second  year  and  that  for  the  licad  at  the 
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ificaUon  of  ndint.    ^.  al  birtb :  A.  at  lira  vtun  •  C,  at  fiv«  yttn;  D.  beiwi.t:ti  eiKhit.-fii  and  nincteen  ycara. 
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^2nd  of  the  fifth.     The  latler  unites  at  af>oiil  (iftecn.  the  lower  at  eij{hteen  or  nineleen. 

tscule-Iike  epiphvsis  for  the  bicipital  tul>ernsity  is  sani  to  appcar  tuwards  ei^hlccn 
[i  to  fuse  very  promptIy. 
PRACriCAL   CONSIDERATIONS. 
The  radius  mav  be  abscnt  or  more  or  less  defective,  and  in  either  čase  there  Js 
apt  to  be  correspondinji  absonce  or  deficiencv  in  thc  hand  (,Huniphry). 

As  niight  be  expccteH,  iniiiries  of  the  uppcr  end  in  t)ic  adult  are  extrcmely 
rare.  Exccpl  at  one  poim  (jubt  belo\v  the  c.\ternal  condvic  posttTiorIy ).  the  head 
is  far  froin  the  surlacc  atid  deeplv  buried  bcneath  i)ie  thick  siii)ina!ors  and  the  long 
and  shorl  radial  e.vtensors  of  the  carpus.  Evcn  at  that  jmint,  int»rc  prominent  bony 
processes — the  cxternal  condyle  and  the  olecranon  —  recei\  e  thc  brunt  of  the  injury 
in  cases  of  falls  or  blows, 

The  uppcr  epiphysis  doca  not  l>ecomc  fully  ossified  until  tlic  fiFteenlh  ycar,  and 
is  unitcd  to  thc  diaphy^iis  at  thc  bci^inninpof  the  3ixteenih  ycar.  Il  is,  thcrcfore, 
amon^  the  last  of  thc  epiphvses  o!  the  long  bones  to  ossifv  and  the  first  ti.>  join  its 
diaphvsis.  The  ^'iolence  uhirh  separatea  it  from  thc  sliafl  is  oftcn  direcl.  In  cases 
of  indirect  vtolence  the  forcc  is  applicd  iisuallv  as  a  conibined  jiull  and  twist  on  the 
forearm  of  a  vcr>*  vnung  child.  As  the  epipiiysis  is  altogclhcr  intra-articular  (the 
synovia!  membrane  lining  the  vvholc  inner  siirfarc  of  thc  orbJcular  ligament),  swel]ing 
ts  earlv  and  marked.  As  there  la  direct  comrnunicatioii  with  thc  larger  synoviaJ 
cavities  of  ihe  elbow.  the  wliole  joint  win  participate  in  the  effusion. 

Allhough  no  ligaments  or  tcndons  are  attached  to  Ihe  cpiphvsis,  the  orbicular 
ligament  Jiiigs  it  rlnsely  and  holds  il  in  plače.  If  any  displacctncnt  occiirs.  the 
iipper  part  nf  thc  diaphysis  may  gn  cithcr  for\vard  or  lwckward.  On  movements  o( 
pronation  and  siipination.  ihe  cpiphvsis  can  be  fclt  imniovablc  just  belou-  the  external 
condvic. 

An  injiirv  known  as  '*  clbow-5prain.*'  or  "  puUcd  eIbow,"  and  described  as  a 

"subki.vation  of  the  orbicular  ligament"  and  as  a  "subluxation  of  ihe  head  of  the 

radius,"  shotild  lic  menliuncd  hcrc  bccaiise,  althongh  it  has  lieen  known  for  more 

than  two  hundrcd  ypar5,  has  well-dcfined  and  constant  symptoms,  occurs  in  one 
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pcr  cent.  of  aH  surgical  cascs  in  childrcn  iinder  six  vcars  of  age,  and  is  believed  to 
dcpeiid  on  a  distinct  anatoniica)  Icsiuii,  thc  cxact  naturc  of  that  Icsion  is  stili  un* 
knovin.  It  is  usually  c;iused  by  traclion  on  the  forearm.  The  most  plausible  o! 
manv  theories  are  :  ( i )  ihal  it  is  dne  to  the  head  of  ihe  radiiis  slipping  out  from 
bcneaih  the  orbicular  ligainent,  which  Is  pinched  bL'lween  it  and  the  capitellum  (  Fig. 
311)  ;  and  (2)  tliat  it  is  a  partial  epiphy.scal  scparation.  The  differential  dtagnosis  b 
said  to  depend  chierty  on  the  facts  thiit  in  ihe  "  subluxation"  the  head  of  the  radiu* 
will  rotatc  \\\th  the  shatt,  and  that  ali  tiic  svmptoms  disappcar  rapidly  aftcr  iorcctl 
bupinatiun  lius  rcinovt-d  llie  functionai  disaljility.  There  steiijs  nothing  absolutc-lv 
inconsistent  with  these  sympt(>ms  in  tht  vie\v  that  a  slight  »,'piphyseal  separation  has 
occiirred,  the  uj}per  cnd  of  the  diaphy»is  U-ing  displarcd  f(>rward,  but  carrying  witli 
it  the  radial  head.  This  tbcory  is  strongly  favored  by  ihe  fact  tloat  very  few  cascs 
havc  occurred  in  childrcn  over  fivc  ycar9  oi  age.  Ossification  of  the  radial  head 
begins  towards  the  end  01  the  tiflh  vear.  It  should  be  remembercd  that  the  epiphy- 
sis  Includes  only  the  iipper  jiart  of  tlie  head.  the  hnvcr  purtton  and  the  neck  iKring 
ossiHc<I  from  the  shaft.  The  upper  end  of  the  diaphysis  is  therefore  a]>proximately 
of  ihe  same  size  and  shape  as  the  head,  and  niay  easilv  have  been  mistakt^-n  for  it  in 

many  of    the  cases.     Tlie  problem  ]>re- 
FiG.  308.  senled  Is  so   piircly   an   aiiatumical    unc 

lh.it,  in  spite  of  the  prevalent  difiereiices 
of  opinion,  tt  seems  proper  tti  muke  this 
brief  prcsentation  of  it. 

rractures  of  the  head  are  uncom- 
mon.  Kractures  between  the  head  and 
the  lower  end  will  be  considered  in  refer- 
ence to  the  cffect  of  muscular  action  upon 
them  (page  604). 

In  the  neighhorhood  of  the  tubercle 
the  ihickness  of  the  bone.  the  ridgcs  (hat 
run  up  towards  the  head  and  do\%*n 
lowards  the  outer  edge,  and  the  ample 
covering  of  musclcs  render  fracture  com- 
parativelv  unconinion.  A  little  Iower  the 
union  of  the  two  second.irv  cur\*es  near 
the  point  of  greatest  curvature  in  the 
priniary  curve  of  the  whole  sliafl  render* 
the  bone  more  vulnerable.  Stili  Io\ver 
the  ef^ects  nf  indirect  violencc  throngh 
falls  upon  llie  hand,  the  iinion  near  the 
Iower  cnd  of  the  conipact  tissue  of  ilie 
shaft  with  the  cancellous  tissue  of  the 
expanded  Iower  extremity.  the  comp;ira- 
tivclv  siipcrficial  position  of  the  bone. 
and  the  projcclion  of  the  antcHor  arlicular  lip.  into  which  the  anterior  carpo-radial 
ligament  is  inscrtcd.  ali  very  markc<ily  fiivor  fracture. 

.'\ccordinj4ly.  we  lind  that,  on  account  of  the^o  analf^mlcal  ronditions.  of  one 
hundred  fracturc-s  of  the  rafliiis.  approximatcIy,  three  will  be  in  ilie  upper  third, 
six  in  the  middie  third.  an<i  ninctT.'-one  in  the  Iower  third,  the  large  m.ijoritv  o( 
these  latter  belng  within  from  2.5  to  5  (jentimcircs  (one  to  two  inches)  of  the  wrist- 
joint 

Fractnres  ol  the  lower  cnd  of  Ihe  radius  are  almost  ahvavs  produced  by  a 
cross-breaking  sirain  cansed  by  falls  on  the  hand,  and  exerted  througli  the  slrong 
anterior  common  litjament.  The  broad  attachment  ot  this  ligament  to  ahnost  the  whole 
anterior  lip  of  the  radius  brings  ihestmin  cquHlIy  on  thebnne  thronijhitsemire  width. 
The  fracture  is.  thercfore.  usuallv  irregnlarlv  iransverse.  In  adtlition  to  the  force 
Iransmitted  by  means  of  the  ligament.  tlicrc  is  an  approximately  vertical  force.  due 
to  the  weight  of  the  body,  which  thnists  llie  sharp  Iower  end  of  the  shaft  into  the 
louer  fragment,  madp  np  chiefly  of  spongv  tissue,  with  merelv  a  thin  shell  of  com- 
pacl  tissue  holding  it  togelher.     This  vertical  force  transmitted  through  ihe  forearm 


L4iic>c4  fotclureol  neck  niid  nI  Uiwef  eitd  o(  ndias 
(Collc«'«  fncture).    A,  donal ;  Jt.  laterat  aspcct. 
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and  hand  not  only  thus  inipalca  the  lowcr  fragment  on  thc  upper,  biit  necessarilv 
carries  ihe  former  10  a  Iii^her  level.  In  addition,  the  ulno-carpal  fasciculus  of  thc 
common  Hgament  drags  on  the  Iower  end  of  the  ulna,  and-either  causes  fiactiire  of 
the  styIoid  proccss,  inio  the  side  and  base  of  \vhich  it  is  attached,  or  causes  ihc  lower 
end  of  the  uhia  to  project  undulv  on  the  antcro-inlernal  aspect  of  thc  wn3t.  The 
stripping  up  of  thc  periostcun),  the  laceration  of  the  tendon  sheaths  that  are  so  cJosely 
applicd  to  the  bone, — especially  thc  flcjcor  tondons  by  the  jagged  edge  of  the  upper 
fragment,  — and  thc  consequent  effusion  are  the  chief 
remaining  anatomical  factors  in  producing  the  characler- 
istic  dcformity  nt  this  most  comnion  of  ali  fracturos.  The 
lower  fragment  is  found  on  the  dorsum  of  the  uriat. 
Thc  Iowcr  end  of  tiie  ui>per  fragment  ia  found  anteriorly 

benealh  the  pronator  quadratus  or  under  the  flexor  ten- 
duns.     Thc  stylnid  |iroces.s  of  the  rndiiis  is  nn  a  higher 

Sc\-el  than  that  of  the  uhia  ,  in  dislocalion  of  the  wrisl 

ihis  is  not  ihe  čase.     The  hand  is  carried  tou-ards  the 

ntdial  side  (Fig.  309). 

In  cases  with  but  very  trifling  displacement  it  is 

stili  possiUe  to  recognizc  the  ahscnce  of  ihe  projection 

of  the  anterior  articular  lip  of  the  bone  on  the  front  of 

the   wri5t,    and  some  slight    elcvation  of  the   dorsum. 

The  angle    bet»-een   the   axis  of    the  forcarm  antl  thr 

ground  is  said  (Chiene)  to  detennine  vvhether  in  such 

a  fall  the  IJne  of  force  passes  upuard  in  front  of  thc  axis 

ol  the  forearm  and  ihc  radius  is  broken,  or  extcnds  up 

the  forearm  itself,  rcsulting  in  a  spniin  of  the  wrist  or  a 

dislocation  of  thc  bones  of  the  forearm  backw.ird  at  the 

clbow.     Tlie  fur\vard  sinping  of  the  Larixil  surface  n{  the 

radius  causes  thc  poslerior  ed^-c  of  the  bone  to  receive 

the  grcater  part  of  the  force  ;  hence  the  !ower  fragment 

is  rotaicd  backwar(I  on  a  transverse  axis,  and  hence  the 

disappearanceof  the  prumijienceof  the  anterior  articular 

lip,     The  caq)al  surface  of  the  radius  also  slopes  down- 

ward  and  outward  ;   hence  the  radial  edge  of  thc  lowcr 

fragment    receives  (through  the  bali  of   the  thumb)  a 

greater  part  of  the  shock  than  the  ulnar  edge.  which  is, 

moreover,   firmlv  attached   hv  the  (riangular  ligament. 

This  favors  the  upward  displacement  of  llic  radial  stvioid 

and   the  radial  displacement  of   the   hand.     There  are 

almost  always  some  criishing  and  distortion  of  thc  Iower 

spong\-  fragmeni,  even  when  it  Is  not  materiallv  displaced. 
Anterior  displacement  of  this  fragment  may  occur 

when  the  force  is  applied  in  the  reverse  direction,— />. , 

with    thc    hand   in   forced   palmar  flcxion.       The  infre- 

quency  of  falls  on   the  back  of  the  hand  explains  the 

raritv  of  this  accident,  but  the  greater  weakness  of  the 

postnrior  ligament    and    tht-  absence  of  any   j^rojecling 

articular   !ip  to  increase   the  leveragc  everted  through 

the    ligament   aiso    conlrlbiue   to   make    thc    accident 

uncommon. 

The  later  results  of  these  fractures  are  niuch  influ- 

enced  by  the  close  proximity  of  the  flexor  and  exlenBor 

tendons  to  the  region  of  injnr\'.  as,  even  uhen  the  sheaths  escape  laceration  origi- 

nallv.  thev  are  liablc  to  beconic  adhcrent  during  thc  process  of  repair. 

The  Io\ver  epiphvsis  of  the  radius  is  ossl-ous  about  the  end  of  the  tenth  year 

and  is  united  to  thc  shaft  in  the  nineteeiUh  or  twentieth  year.     The  epiphvscal  line  is 

almost  transverse  (  Frg,  jio").  and  (•xtends  from  about  nineteen  millinielres  ( three- 
fourths  of  an  inch)  above  the  apex  of  the  styloid  process  to  six  millimetres  t  one- 

fourthof  an  inch)  above  the  lower  edge  of  the  sigmoid  cavity.     The  epiphy5is  is 
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tfie  bone 


thinncst  in  the  centre  (five  iniUimctres),  ihe  line  at  tlwt  point  crossing 
abuul  ihrcc  inillittictrcs  buIoiA'  ihe  li|j  of  Lhu  pruminent  midcllc  theral  lubcrclc, 

The  nt-cil  (or  ;in  accuratc  conception  til  tliis  epiphysis  is  einphasized  by  the 
facts  :  (l)  that  it  is  more  ulteii  sef>iiiated  ihan  any  olht.-r  in  ihe  twxly.  witli  the 
possiblc  e.Ntcption  of  ihc  lo\ver  cpiphvsis  o(  ihe  fcniur  ;  (2)  that  its  line  has  more 
thaii  oncc  been  tigured  and  dtscribcd  as  a  line  of  fraciurc  t>n  the  basis  of  skia- 
graphs. 

The  causc  uf  separatiun  is  ahnust  always  a  fall  on  the  prunated  harid.  Tbc 
carpal  bones  are  carried  against  ihe  posterior  border  cf  the  radial  epiphvsis,  ihe  prti- 
nator  qiiadratiis  and  other  muscles  nx  the  lo\ver  ends  of  the  iliaphy.sea  of  the  radius 
and  ulna,  and  the  t-piphvsis  is  forced  back\vard.  The  anterlnr  cari)al  ligament  and 
the  lendons  on  the  pahnar  surface  of  llie  wrist  are  put  on  the  siretch  and  aid  in  ihc 
displacement.  The  supinator  longus  is  dirccily  aitachcd  to  the  epipliysis  and  aids  in 
niaintaining  tlic  dcfoniiitv. 

The  syno\ial  membrane  of  the  wrist-joint  does  not  reach  the  level  of  the  epi- 
phvseal  line  of  either  the  radius  or  the  ulna.  That  joint  is,  therefore,  not  frcqucntly 
in\olved. 

The  thinness  of  the  centre  of  the  epiphyais  would  lead  to  the  cxpectation  that 
fracture  wouId  often  complicaie  the  separation.  This  is  not  the  casc.  hottcvCT. 
Poland  say3  that  the  cpiphysis  is  more  solid  than  ihc  lawcf 
end  of  the  bon«  of  the  adult  (which  has,  of  course,  become 
cancellous  in  structure),  and  that  it  thus  escapes  the  fracture, 
comminution,  and  impaclion  which  are  so  ireguent  in  lalcr 
life. 

The  radius  is  often  the  subjcct  nf  rickets,  and  of  bolh 
syphilitic  and  tuberculuua  epiphysitis.  especially  at  its  Iower 
end,  on  accouni  of  the  e.\ce[>ti(inal  fre(juency  of  lalls  upon 
the  hand  and  strains  of  the  rpiphvseal  joint. 

Subpcriosteal  sarcomata  are  rare.  Central  sarconiata 
ahnost  invariably  attaclc  the  lower  emi  of  the  bone  (page 
366). 

Landmarks. — The  head  of  the  bone  mav  be  felt  at  the 
bottoni  of  the  diniple  or  depre^sioii  just  belovv  the  exlemal 
condvle  and  to  the  outer  side  of  the  olecranon.  Il  lies  be- 
tween  the  oiittr  border  of  the  anconeus  and  the  niuscular 
Sttell  of  the  supinator  longus  and  radial  extensors  of  the  car- 
piis.  It  is  covered  by  the  extemal  laternl  and  orbicular  liga- 
menis.  It  can  readily  be  felt  to  move  itvhcn  the  forearm  is 
pronated  and  supinaled.  lis  prescnce  in  that  position  demon- 
strates  that  dislocation  of  the  radius  or  of  both  bones  of  the 
forearni  backward — the  cx)mmon  djslncalion  at  the  elbow — 
Its  free   rotation  negatives  the  exislence  of   a    noniinpacted 
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has  not  occurred. 
fracture  of  the  radius. 

The  upper  cdge  of  the  hea<I  lies  immediately  below  the  o!bo\v-joint.  In  fuU 
supination  the  tubercie  can  be  indislincilv  felt  a  htllo  beIow  ihe  lowcr  edgc  of  ihc 
head.  The  upper  half  of  the  radial  shaft  cannot  be  felt,  as  il  lies  beneath  ihe  bcllies 
of  the  extensoni  and  the  supinator  brevis.  The  !ower  half  is  almost  subcutaneous 
and  can  readily  be  pal[iate<l  ihrough  or  bet\veeii  the  tendons  and  muscles.  The 
expandeti  lower  cxtremity  is  partiv  subcutaneous  (at  the  base  of  tht-  stvioid  e.Ktcr- 
nallv)  and  is  readilv  felt.  The  stvloid  itst-If.  the  prominent  tubercie  at  the  radial 
side  of  ihe  groove  for  tbe  exlensor  longus  polHcis  (middle  thecal  tubercie),  and 
thL  sharp  tubercie  at  the  base  of  the  stvloid  can  easilv  be  recogiu^ed.  The  lallcr 
Is  the  inferior  termination  of  the  pronator  crest  of  ihe  diaphvsis,  niarks  the  ex- 
tcrnal  termination  of  the  cpiphvseal  line,  and  is  on  a  Icvel  with  the  lowcr  and  outer 
part  of  the  pronator  quadraius  muscle.  The  posterior  end  of  the  middle  thecal 
tubercie  is  three  millimetres  abovc  the  epipliyseal  line  on  the  posterior  aspccl  of  the 
bone. 

The  stvloid  process  of  ihc  radius  is  lower — ;.  r. ,  nearer  the  hand — than  ihe  styIoid 
process  ol  the  ulna. 


OfbivuUi  liKaiDCiil  suriomitling  bcad 


Sup«rkir  radio-ulnar  Mticolation.  antcrioT  upect.    Tb«  capaulif  of  tfae  vTbow  Im«  bcen  rvmovrd. 

mh  cirtilage  reqiiinni:c  no  p^rticulur  dtscriptiun.     The  orbicular  ligament'  (Fig. 

_ji  I  )  surroiinds  the  hcad  o(  the  radius.  sprin^ing  (roni  ihe  two  (.'iids  oi  thc  Icsscr  sig- 

nioid  cavitv  and  from  the  linos  runmng  doi,vn  fram  thpm.     This  band  embnices  tht; 

heid  lightlv,  hm  is  sei>arated  from  it  bv  the  cavity  of  the  joint,  and  is  lined  vvith 

'  Artic.  ra4l«uliurl*  iirvKimatt*.    *  Ug.  BnaulAr«  raillL. 


HUMAN   ANATOMV. 


synovial  membrane.  It  narrows  below  so  as  to  fold  under  lIic  projecting  head.  and 
is  attachcd,  chicriy  through  (ibres  from  the  lower  border  of  the  lesser  sigmutd  cavitv. 
to  the  inncr  side  of  the  neck.  It  is  connt-cttd  above  \vith  tht:  capsular  ligamcnt 
of  the  clbow-joint.  That  the  rtbres  to  the  ncck  limit  roiation  is  casilv  5l>own  by 
dividinj;  ali  bands  connucting  thu  boiic-a,  cxct.*pting  the  orhicuLir  lijjameni  ;  lor  wcrc 
it  not  so,  ihe  radius  could  then  be  turned  conlinuously,  which  h  not  the  casc.  It  is 
doubtful.  ho\vcver,  \vhethtr  these  fibres  becomc  tenae  by  any  movcment  which  can 
occur  iii  the  undissectec!  joint. 

The  inferior  radio-ulnar  joint'  is,  when  scen  fmm  the  front,  an  L-shapcd 
caviiy,  the  vertical  part  beiiig  bdtween  the  head  of  ihe  ulna  and  the  hollow  on 
the  radius,  and  the  horizontal  limb  between  the  ulna  and  the  triangular  cartilage, 
which  is  attached  by  ils  base  to  the  border  bet\veen  the  inncr  and  Iowcr  cndsof 
the  radius  in  such  a  manner  that  its  di^tal  surfacc  is  in  the  same  plane  as  the 
lower  cnd  of  the  radins.  The  apex  of  the  cartilage  is  atlached  by  a  ligamcnt  some 
throe  millimctres  long  to  the  groove  betwecn  tlic  head  and  the  styIoid  processoi  the 
ulna  and  lo  the  inner  surface  and  anterior  edge  o(  the  latter.  Strong  bands. 
inscparable  from  the  ligamcnts  of  the  wri9t,  nm  alonj;  iis  U^rder  to  the  front  and 
back  of  the  artiadar  surface  of  the  radius.     The  fibro-cartilage*  is  very  i1exible 
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and  atlapts  itself  to  the  surfaccs  of  the  lower  end  of  the  ulna  and  of  the  liRit  row  of 
the  carpus.  Its  inner  c-nd,  however,  is  not  as  broad  as  the  lower  end  of  the  ulna. 
It  is  in  s<ime  cases  perforated.  The  membrana  sacciformis  is  the  svnovial  mem- 
brane of  this  joint,  lining  the  cajKiile  l>otwotrn  ihe  ulna  and  the  triangular  cartilage, 
bclwcen  the  ulna  and  radius.  and  extending  a  little  aliove  the  Icvcl  of  the  top  of  ihe 
apposed  arlicular  surfaccs  of  these  bones.  The  capsule  cnveloping  it  is  delicate, 
but  strcngthened  in  front  and  I>ehind  by  ijl-marked  bands  passing  betvveen  the 
bones  ;  these  are  sometimes  described  as  distinct  anUnor  and  poster ior  ligamenis. 
The  conncction  betwecn  the  Iower  ends  of  the  bones  is  much  strengthcned  by  the 
pronaior  quadratus. 

The  ligamcnts  betwcen  the  shafts  are  the  interosseous  membrane  and  the 
obIique  ligameiiL  The  interosseous  membrane^  (Fig.  315),  composed  of  fibres 
running  downward  and  in\vard,  closcs,  txccptubove.  the  opening  between  the  bones. 
Beginning  from  one  to  two  ccnttmetrcs  l>e!ow  the  tubcrcle  of  the  radius  on  (he 
anterior  siirfacc  of  the  interosseous  ridge,  and  Iower  from  tlie  sharp  edge,  it  connects 
the  tH'u  ridges  as  far  :is  the  lower  joint,  follo\vlng  the  posterior  division  of  the  inter- 
osseous ridj;e  of  the  radius,  The  uppcr  fibres  are  nearly  transverse.  Some  long 
fibres.  particularly  on  the  posterior  surface,  run   from  ulna  to  radius.     There  are 
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several  small  openings  for  the  pas^age  of  \e5seis  and  nerves.  Pressurc  trnnsmiued 
upward  trom  the  liand  throiijjh  thc  radius  woukt  tend  tn  strctch  the  grtaltr  iiumber 
of  the  tibres,  and  thus  distributc  the  strain  thmugh  both  bones.     While  the  radius 
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can  hardly  be  enoupfh  dlsplaccd  to  brine  this  about,  it  is  conceJvable  thaj  the  bones 
might  bčiid  sufficicntlv  to  make  this  actioii  efieciive. 

The  obIiquc  ligament'  (Fig.  3U),  an  inconstant  litdc  band.  nins  downward 
and  oul^vard,  partly  closing  thc  spacc  above  the  membrane,  from  the  tubcrcic  of  the 
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ulna  tO  the  begini^ing  of  the  obltque  line  of  the  radius.     It  has  been  plausibly  sug- 
gested  that  it  repreaents  a  part  of  the  flcxor  longiis  pollids  musclc. 

THE  FOREARSI  as  A  WHOLE.  AND  ITS  INTRINSIC   MOVEMENTS. 

The  two  bones  and  ihc  ligaments  form  an  apparatiis  ca|KibIe  of  belng  moved  as 
a  who!e  on  eithcr  ihe  arm  or  the  hand,  and  of  greatlv  changing  its  own  shapc  by 
the  movements  of  thc  radius  on  the  ulna.  As  these  latter  are  theoretically  inde- 
pcndcnt  of  thc  poitition  of  thc  forcarm  with  regard  to  the  arm,  it  is  best  to  consider 
theni  here. 

The  movcmcnt  nf  thc  radius  is  a  vcry  simple  one  of  rotation  on  an  axis  coincid- 
ing  with  that  of  the  ncck  of  ihe  bone,  and  then,  owing  to  the  outward  bend  of  the 
shaft,  passing  down  betwcen  the  bones  and  finallv  through  thc  head  of  thc  ulna. 
The  aniount  of  rotation  proUtblv  r:irL*ly  cxcc«ls  160".  Rotation  i^  limited  chiefly  by 
the  anterior  and  posterior  radio-uhiar  ligaments,  the  fornier  hcing  vcry  tense  at  the 
end  of  bujjinatiun  and  ihe  latter  al  the  end  of  pronation.  Thc  oblit|ue  ligament 
limits  forrcd  supinalion.  As  alxn'e  stated,  it  is  unlikely  that  the  fibres  of  the 
oroicular  ligament  to  thc  radius  become  tense  during  life.  The  fact  that  the  lo\ver 
end  of  the  radius  svvings  round  thc  ulna  in  no  \vay  changcs  thc  charactcr  of  the 
movemcnt.  If  the  radius  wcrL-  throughout  in  continuation  of  the  axis  of  the  ncck. 
and  the  uhia  enlarged  belovi'  to  support  it,  rotation  on  the  axis  of  the  neck  would 
not  changc  the  positron  of  ihe  bone.  Thc  departure  of  the  greater  part  of  ihc  radius 
Irom  that  line  necessitates  the  swinging  round  of  the  lower  end,  but  docs  not  aflect 
the  natiire  of  the  movemcnt. 

Thc  changes  of  relativc  posltion  of  the  bones  during  rotation  are  vcry  important. 
It  must  be  rcmembered  that  whcn  thc  ulna  is  held  so  that  thc  front  of  the  middic  of 
the  shaft  is  horizontal,  the  head  of  tlie  radius  is  in  a  plane  above  that  uf  die  maiu 
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axis  of  thc  ulna.  \Vhen  the  radius  is  broiight  iiUo  semipronation  (so  that  ih^ 
thuinb  uill  jjoint  up\v;iici )  ilie  boiies  are  mtwi.  nearlv  parallfl  and  al  tlic  ^realcsi 
pi>ssible  distance  (rom  each  othcr,  and  the  membrane  is  appro.\nnately  lense  t  Fij;. 
315).  The  Eorearni  is  liroaikst  at  about  the  midclle.  Tlie  membrane  is  al  ihe 
bottoin  o(  a  moderalc  hullou-  scen  from  eilher  the  front  or  thc  back.  !n  e.ttremc 
supinaciou  the  anterior  holhnv  is  effiiccd  and  tlie  poslerior  dcepcned.  The  radius 
approaches  ihc  ulna,  es[Kcially  abovc  the  niiddlc.  In  extreme  pronaiion  the  (roni 
hoiluw  is  inuch  deepened  and  the  hind  trne  lost.  The  boiies  are  much  ncarer 
logether  than  in  anv  othcr  position.  Thc  radius  crosscs  the  ulna,  and  is  above  and 
intcrnal  to  it  at  llie  wrist. 

ShoiiKl  the  capsule  be  opened  from  beIow  uithont  disturbing  the  iriangular  car- 
tilage  in  a  specimen  from  which  the  liand  lias  been  diaarticulated.  In  supiiiation  thc 
front  of  the  under  side  of  thc  head  of  the  ulna  will  be  exposed  ;  in  forced  pronation 
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almost  the  whole  under  end  will  appear  (  Figs.  31.V  314).  As  the  radius  passcs 
be!)ind  the  head.  the  ligament  of  the  triangular  carlilage  is  relaxed  and  the  band 
a(  the  back  of  the  joint  is  made  Icnse.  This  lij^ament  becomes  tense  before  com- 
plete  supinaiion  and  is  somewliat  relaxed  \vhen  supination  is  extreme. 

The  motion  above  described  is  the  oiilv  one  betwecn  the  radins  and  ulna  ; 
neverthelcss,  in  ccrtain  movements  of  twisting  thc  hand  and  arni  the  ulna  plays  a 
part  to  be  considered  later  1  page  304  ). 

Surface  Anatomy  of  the  Radius  and  Ulna.— Thc  position  of  both  bones 
can  be  felt  in  a  bodv  that  is  not  verv  muscular.  though  conip.'irati\'eIy  little  of  them 
is  subcutaneous.  The  triangular  space  of  thc  back  of  thc  olccrannn,  and  thc  pos- 
lerior border  ttf  the  ulna  starting  from  it  and  running  to  thc  stvioid  process,  can  ali 
bo  tracod  with  the  fingcr.  Whcn  thc  arm  is  siraighi.  th«^  tnp  uf  the  olecranon  is  a 
little  abovc  the  levcl  of  ihe  intcnial  condvle  nnd  bchind  it  :  uhcn  the  arm  is  bcnt  at 
a  right  angte.  the  top  of  the  olecranon  is  in  the  same  vertical  plane  as  the  back  of 
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the  humenis :  and  when  it  is  sirongly  flrxct[.  [lie  top  of  ihe  olecranon  cnrrespomls 
to  the  vcrtical  plane  of  the  internal  condyk'.  The  hcacl  of  the  ra<iiiis  and  ihe  furrmv 
ahove  it  openinj;  into  ilie  joint  are  e;Lsily  felt  at  ilie  outsidc  antl  behind.  (n  the  Ii>\ver 
third  of  the  forearm  the  bones  can  easily  be  feli.  Ihe  ulna  here  is  postcrior  and 
best  fcit  at  the  b;ick.  In  siipinatinn  the  styloid  process  is  distim-.i.  It  is  hJdden  hy 
the  soh  parts  in  pronation,  and  the  head  is  exposcd.  The  foi-vard  sueep  of  the 
iower  cndof  the  radius  is  cvideiU.  The  inferior  cApansion  can  be  fell  bolh  before 
and  behind  ;  the  styloid  process  is  eKamined  besi  from  the  enter  side.  ll  extends 
nearlv  one  centimetre  Iower  than  that  of  the  ulna.  The  inequaliiies  on  the  back  can 
bc  felt  vaguelv  ;  the  most  evidcnt  is  the  ridge  Iioundinsf  the  groove  for  the  long 
extensor  of  the  tliumb, 

THE   ELBOW  JOINT.' 

This  h  a  considerablv  modificd  liinge-juint,  the  axis  of  rotation  bcinji  ob!it[ue  Xn 
ihe  long  axis  of  both  the  hunierus  and  the  uhia,  and  the  course  of  the  tatler  at  ihe 
joint  bcing  alsn  a  spiral  one.  Il  is  to  be  understood  that  the  radius  follous  the  ulna, 
which  is  ihc  directing  bone  of  the  forearm  in  the  motions  of  tlic  clbo\v. 

The  Arttcular  Surfaces.^Thesc  havc  been  dcscribed  with  the  bones;  it 
remains  oniv  to  givc  here  a  sumniarv.  The  motions  betuccn  ihc  forearm  and  the 
htJmerus  depend  essenlially  on  the  trochlea  and  on  the  surfaces  of  the  greater  sigmoid 
cavity.     Thts  is  a  modified  hinge-joint.     As  has  been  shu\vn.  the  transverse  axis  of 

Fig.  316. 
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e  trochlea  is  not  at  right  angles  to  the  shaft,  and  it  may  I)e  added  tliat  the  same  is 
truc  o\  the  sigmoid  cavitv  and  the  axis  of  the  ulna.  The  cffect  of  iliis  \vill  be  noliced 
latcr.  Again,  as  nlrcadv  f>ointed  ont,  the  trochlea  is  not  only  oblicjne,  btit  is  so 
shaprd  tliat  llic  ulna  in  turninj^'  on  it  describts  a  spiral  line.  It  has  also  been  sliowii 
that  the  trochlea  is  not  efiuaUy  broad  ihroughout,  and  that  therc  are  ctirious  difter- 
ences  of  cur\*c  in  ihc  sigmoid  cavitv.  l-inallv,  the  lateral  H^aments  are  not  quite 
tense,  especiallv  when  the  joint  is  half  tlcxed.  It  folloivs  from  these  facts  that  the 
mution  is  a  ven,*  corapHcated  one.  and  that  a  cerlain  lateral  niotion  of  the  ulna  nn 
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the  huiiKMiis  is  possible.     The  head  nf  the  mdiiis  pla)*«!  on  the  a^>iteUuiii,  bul  it 
follott-b  the  ulna. 

The  capsular  ligament '  surrounding  the  ;oint  is  very  woak  bchind.  strongcr 
in  front,  and  verv  strong  aL  ihu  bidtrs.  wliicli  lasi-imnicd  parts  are  usuallv  called  the 
iatera/  liganu^nts.  The  anterhr  Jibres  arise  frotn  the  huinerus  abo\e  thu  corunoid 
und  radial  fossie,  a«d  ironi  the  front  ol  the  bases  of  buth  condyles.  Behind,  thev 
arise  from  aboul  the  middle  of  the  olecranon  fossa,  which  is  only  parllv "ftilhin  tht 
capsule.  Transverse  fibres  bridgc  it.  passing  bcl\vccn  ihe  highesi  t>oinis  of  The 
borders  of  the  trochlea.  Below  this  the  postcrior  /ibrts  arise  bevond  these  bordere. 
so  ihat  the  trochlea  is  included  in  ihe  joint.  At  the  sides  the  Abres  lorming  the 
so-called  laierai  ligamrnis  radiate  from  poinls  t>elo\v  the  tips  of  the  condvles. 
little  of  the  extcrnal  and  a  large  part  of  the  internal  condyle  are  not  enclosed.     The 
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capsulo  is  inserted  beIow,  posteriorly,  into  the  little  groove  dcsrribc<I  with  the  bone 
at  the  border  of  the  ()lecninon.  'fhc  radiating^  tibres  (rom  the  e.Mcrnal  tondjOe  are 
inserted  into  the  surface  of  the  orbicular  Hgainent,  behind.  outside,  and  in  front. 
Thcy  are  covered  by  tendinous  (ibr<?s  of  the  musclea  from  the  condyle,  \vhich  are 
almost  inseparahlc  from  thcm,  an<I  which  greatly  strengthcn  the  joint.  Tin-  fibres 
radiating  from  the  tip  of  the  inncr  condvle.  or  the  inicrttal  lateral  fig^ament,'  are  in 
two  layers.  The  posterior.  the  deeper,  is  attached  m  the  sidc  of  llic  olecranon  ; 
the  anlerior  is  a  stront;^  lxmd  passing  to  ihe  side  of  the  coronoid  process,  which  sends 
fibres  backward,  overlapping  the  deeper  laver.  The  anterior  fibres  go  to  the 
orbicular  ligament  and  to  the  cornm>id  process  near  its  edge.  The  front  part  of  fhe 
ciijjsule  is  strengihened  by  delicate  obIiqvie  fibres  from  the  front  of  the  internal  con- 
dvle, pas3ing  downward  and  oulward.  Masses  of  fat,  incorporat«!  in  the  capsule 
both  bcfore  and  behind.  project  into  the  joint,  carrying  the  synovia]  membrane  before 
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them.  There  is  a  thick  pad  of  f:U,  which,  when  large,  may  bear  uell-marked 
svnuvial  lolds  at  the  notcb  oii  the  inner  side  of  the  ulna  where  the  olecranon  joins 
ihe  coroiioid. 

Movcments. — Theae  are  of  two  orders  ;  that  of  flexion  and  extc-nsion,  and 

ihose  which  occiir  in  twisting  the  foreami.     For  practicai  purposes  ilie  foriner  niay 

be  reduced  to  those  of  tlie  ulna.  which  the  radius  is  forccd  to  follow.     The  move- 

cients  of  the  ulna  are  not  far  from  turning  on  an  oblique  axis,  which  culs  the  long 

axis  of  the  humerus  at  au  angle  ol'  approximateIy  80*  externally.    When  the  forearm 

is  fully  extended,  U  thercforc  fonns  cxtomally  an  obiusc  angle  vith  the  humerus. 

V\"ere  the  long  axis  of  the  ulna  pt'rpcn<li<ular  t*i  the  axis  of  the  jnint,  the  forcarni  in 

flexion  wotild  cross  the  humerus,  as  indccd  is  oflcn  errr>neously  slatcd  ;    in  facl, 

7iowcver,  the  long  axis  of  the  uhia  aiso  [orms  an  anj^le  of  about  80"  with  tlie  ax)s  of 

tht-*  joint.  and.  as  these  angles  equal  each  othcr,  in  flexion  the  foreami  is  parallcl 

M>*ilh  the  humerus.     A  simple  denionstration  of  this  is  gainud  by  cutting  out  a  ropv 

o^  Fig-  320.*    On  folding  it  at  the  line  of  the  joint  (a  iJ)  the  two  partswill  lie  one  on 

Fig.  318. 
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the  otlier.  If  then  another  model  be  made  with  the  axis  of  tlie  louer  piece  at  right 
angles  to  the  joint.  it  wiil  shoi,v  that  the  lower  piece  crosscs  the  uppcr.  \Vhen 
extension  is  complete,  the  lip  <tf  ihc  olecranon  ran  go  no  farther  into  the  fossa  on 
tlie  back  of  the  humerus,  and  the  front  of  the  capsulc  is  tense.  In  complete  flcxion 
of  the  dissected  arm,  the  tip  of  the  coronoid  is  in  contact  with  the  humerus  in  front  ; 
biit  in  lifc  the  motion  may  bc  checked  by  the  soft  parts  before  it  has  reached  its 
limit.  Nforris  has  shown  that  there  is  inuch  variation  in  the  rangc  of  movcnicnt, 
dei>ending  on  djfferences  in  the  uppcr  end  of  the  ulna.  The  latenil  ligaments  of  a 
theoretically  pcrfcct  Iiingc-jolnt  should  always  l)e  tense  ;  in  the  ell:Kiw  thev  are  not 
<]uite  lense  in  semiflcxion.  Moreover,  the  imaginarv  axis  does  not  remain  tixed 
inroHghout  the  motion. 

Motions  of  the  Forearm  on  the  Humerus  in  twisting  the  Hand. — 
The  articulation  l>etween  ihe  concave  head  of  the  radius  and  the  convex  capitellum 
of  the  humerus  is  praciic3lly  a  ball-and-sorket  joint  :  the  radius  mav  glide  on  the 
humerus.  following  the  ulna,  or  it  may  rotate  on  a  fixed  axis,  as  described  abovc. 
It  is  easilv  shovvn.  however,  that  the  sivinging  of  the  lower  end  of  the  radius  round 

*  Pollcr  :  Juunuil  ut  AnHlomy  aiid  J'h>siology,  vol.  xjiix.,  1895. 
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a  motioiilcss  ulna  is  not  \vhal  aclunlly  occurs  in  life.  Let  thc  readcr  grasp  lij^htiv 
his  right  wrist  uith  hia  left  Uiunib  and  forcfingcr,  so  lliat  tlicy  ncariv  meet  al  ihv 
siyloid  process  of  thc  radius,  and,  pressing  thc  right  elbow  to  the  side  ior  steadinesb, 
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pronate  the  right  arni.     Thc  lower  end  of  thc  radius  \vill  occupy  the  placc  at  the 
base.of  thc  Ifft  thumh  previou5ly  occupied  by  the  ulna,  \vhich  win  havc  travclled 
outward  alon^  the  lelt  forertnijer.     It  is  very  dnubtful  \vhcrhcr  in  this  e.\poriment  ali 
motion  at  the  slmnhler  is  eliminatfd  ;  nevertheless.  the  ulna  tindoubtcdlv  chanpes  ii 
plače,  and  wilh  e<\\v.i\  ccrtaintv  it  does  not  "rotatc."     To  ]>rovc  llus.  let  thc  arm 

a  subjf^ci  be  hcld  in  a  vire  ahove  the  elbow.  which  should  bc 
semiflexed,  and.  the  forearm  buinji::  supine.  let  a  long  pin 
puinlin^  outward  be  fixed  into  the  nuter  side  of  the  nidJtis 
abuve  tlie  urist.  and  anothcr  poiniinK  in\vard  into  a  corro- 
sjMinding  poinr  of  the  nlna.  On  pronaiinj;;  thc  band.  thc  pin 
in  the  radius  uill  describe  a  larjjc  curve  and  ihai  in  ihc  ulna 
will  make  no  e\'ident  niovenient.  On  cKise  insi>eilion.  aiiled 
by  pIaein^  smne  object  closc  to  thc  head  of  thc  pin  in  th^J 
ulna,  it  will  appcar  that,  thoiijjh  the  bone  has  not  rotate^H 
iho  pin-lieatl  has  changcd  its  plače  :  it  has  niovod  down^^ 
ward  and  outuard.  If  thc  hand  bt-  no\v  dišJirticulatcd.and  , 
tu-o  pins  t>earing  bnisbefi  dippcd  in  painl  \ye  placed  in  the 
cnd  of  the  head  of  the  ulna  and  in  the  In\ver  surfacc  of  ihc 
radins,  poinlinj;  do\vnward  su  as  to  continue  the  hne  o(  the 
siiafls  of  thcse  bones,  on  tu-istinjj  the  foreann,  each  of  thesc 
brushes  vvill  describe  a  ciirve  on  a  shect  of  papcr  hcld  against 
ihcm  ;  that  in  the  radius  makinjj  a  large  mrve  upuard  and 
invvard,  and  the  ulnar  pin  a  sniall  ono  downward  and  oul- 
ward,  Tlic  rclalive  size  of  these  cur\-cs  niav  be  varicd 
greailv  by  thc  operator.  VVliat  has  occurred  is  this  :  besides 
the  rolation  of  the  radius,  tberc  has  becn  a  lateral  movenient  betwecn  the  nlna  and 
hunierus  conibined  witli  a  sli>;hl  extension.      This  movement  is  Icss  when  iho  arm  ts 


ncarlv  strai^ht  than  whcn  flcxed,  lor  in  the  latter  position  thc  lateral  parts  of  the 
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capsule  are  least  tense.  It  is  probahly  assisted  hy  a  want  of  perfccl  adaptaliun 
between  ihe  artictilar  surfuLCs.  Tlicsc  c.xj.K.'riments  on  tlie  dead  body  do  not  quite 
lulfil  the  conUitions  oi  the  living,  beciiust  we  have  110  evidence  that  then  the  musclcs 
can  produce  quite  the  sanie  movemant  ;  moreover,  Caihcart  has  shown  ihat  in  anky- 
losib  of  tlie  shoulderjoint  this  motion  is  greally  impaired,  thus  proving  thal  in  lifc  a 
aniall  amount  of  motion  at  that  joint  is  an  pssential  part  ol  frce  twisting  of  ihe  hand. 
Expcrinients  liy  Hiiltlcrantz  on  the  living  subjcct  tend  lo  show  that  the  slifiht  motion 
of  the  ulna  is  in  tlie  oppositc  direction  lo  that  described.  There  is  probably  much 
individuaJ  variation.' 

^  PRACTICAL   CONSIDERATIONS. 

The  EIbow-Joint. — This  joint  is  dependent  for  its  strcngth  more  upon  the 
shape  oi  the  bones  that  enter  into  it  than  upon  tlie  liganients  or  uiu&cles.  As  the 
dbow  ceased  to  \k  useful  for  suppart,  but  bccamc  of  the  utmost  importance  for 
prehension.  the  radius  becanie  movable  instead  of  fixed.  and  the  slrength  of  the  joint 
oamc  to  dcpend  in  niuch  larger  proportion  upon  the  ulna. 

Force  applied  in  tlie  line  of  the  long  axis  of  the  Umb,  as  in  hanginp  by  the 
!ltands  ( the  weij;ht  being  transferred  from  the  wrist  and  the  radius  to  the  uhia  and 
»he  eUxiw,  largely  hy  means  of  the  iriangiilar  and  orbicular  liganicnts.  with  very 
slight  hclp  froni  the  oblique  Ugamenl),  is  rcsiated  in  the  order  of  effectivenesa  (a) 
'by  ihe  hook  of  the  olecranon  over  the  trochlea  :  (6)  by  the  lateral  ligamenls ;  (f) 
l>y  the  biceps,  triceps,  and  brachialis  anticiis,  aided  by  the  fiexors,  extcnsor5,  prona- 
tors,  and  supinators.  The  Iower  part  of  the  lesser  sigmoid  cavity  of  the  ulna  under- 
hangs  the  inner  edgc  of  the  radia!  head,  and  aids  In  prcventing  the  radius  from  being 
^rawn  away  from  the  ulna. 

Force  applied  in  the  same  line,  but  in  the  opposite  direction,  as  in  falls  upon 
the  hands  (the  thrust  being  transferred  from  the  radius  to  the  ulna  by  nieans  of 
the  obIique  tibres  of  the  interosscous  membrane),  is  resisted  almost  exclusively  by 
the  coronoid  proccss,  aided  perhaps  by  the  surface  of  contact  between  the  radial 
head  and  the  capitcilum,  which  is  diniinished  in  full  extension. 

As  the  dislocation  usually  occurs  with  the  forearni  hyperextended,  the  lateral 
ligaments.  particularly  the  inner  one,  are  often  sfretched  and  lorn  ;  ihe  brachialis 
andcus  is  dra\vn  lij^htlv  over  the  humerus  and  is  sometimes  ruplured.  The  coronoid 
process  is  not  infreqiic-nt!y  brokcn. 

Aniero-posltnor  dJslocations  are  the  most  frequent,  hecause  of  (a)  the  lesser 
antero-posterior  diameterof  the  joint  as  compared  uith  the  lateral  diameter  ;  {b)  the 
varying  efficioncv  of  the  hold  of  the  ulnar  processes— the  coronoid  and  olecranon — 
on  the  humerus  in  different  positions  of  ihc  eIbow  ;  (f)  the  weakness  of  the  anterior 
and  posterior  ligaments.  and  the  absence  of  effective  miiscular  siipport. 

Backward  dislocation  of  both  bones  is  far  more  frequent  than  forward,  be- 
cause  :  ( 1)  The  capsular  liganicnt  is  wcakest  posterior]y.  (2)  The  coronoid.  which 
resists  backward  displaccmcnt,  is  smaller,  less  curvcd,  and  received  in  a  shallower 
fossa  than  the  olecranon.  which  prevcnts  luxation  foruard.  (3)  It  is  in  its  rclation  of 
least  effectiveness  when  the  joint  is  in  full  extension.  \  \)  Falls  upon  the  hand  wilh 
the  forearm  extended  greatly  oulnumber  ali  other  causes  of  dislocation  of  ihc  elbott-. 
(5,)  In  full  extension  the  alreadv  slight  surface  of  contact  betwecn  the  radius  and 
humerus  is  diminished  and  the  posterior  articular  edgc  of  the  radial  head  projects 
behind  the  capitellum,  (6)  The  ulna  and  radius  are  apl  to  bp  dislocatcd  together 
rather  than  separatcly  bccause  of  the  strong  ligaments  which  hold  them  to  each 
othcr — the  triangular  ligaments  below,  the  interosaeous  membrane,  and  the  orbicular 
and  obIiquc  ligaments  above — and  bccause  of  the  absence  of  any  such  intimate 
connetiion  of  either  bone  with  the  humerus. 

It  is  this  ligamentous  connection  with  the  ulna  whirh  enables  the  radius,  in  spile 
of  the  shallowness  of  the  articuEar  cup  upon  its  head,  to  resist  the  powerful  forward 
puli  of  the  biceps. 

'  Heiberp  :  l^eber  die  DrehunR  der  Hand.  1884;  contains  an  exhaustive  biblio^aphv. 
Hciberg  :  Jouriml  of  Anatomv  and  Plivsioloio'.  ^o'-  xix.,  18S5.  Cathcart :  ibid.  nw3ghi :  itiid. 
Hultkrantz :  Das  Ellenbogen  Gelenfe  iiiid  širine  Mechanik,  Jena.  1897 ;  contain?;  Ihe  laler 
ljibIioRraphy. 
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Au/crrt/ dislocations  o(  the  se[>arate  bones  aro  iii{rcquent  for  the  same  rc-ason  ; 
of  botli  bones  btcause  oi  ihe  jjreiit  rclative  width  of  the  joirii,  its  Irrcgular  undul^ting 
transverse  outlinu,  llie  promiiiciiCL-b  uf  tlic  bordijr  uf  iht-  Iruchica  aiitl  uf  ihe  capi- 
tfUum,  l!ie  strengih  of  ilie  latend  iijraments,  and  the  prestiice  of  the  riexor  and 
ejttensor  muscular  masses  arising  froni  the  condvles. 

Inward  dislocation  is  the  rarcst  on  account  of  the  greater  projection  of  the  inncr 
bordcr  of  the  trochloa. 

Wheii  either  bone  is  dislocated  scparalel\\  it  is  most  aj>t  to  be  the  radius,  and 
in  the  for^ard  directjon  on  account  of  ilic  sh^hlness  ol  its  hiimeral  conpcction.  iis 
mobi!ity,  its  direct  relation  with  Lhe  hand  und  wnst,  and  iheeflectuf  muscular  aclion 
( bicepjs )  upon  its  upper  e.\tremity.  The  orliicular  li^ament  offcrs  the  chiel.  if  not 
the  oniv  resistaiice  to  this  fnnvard  puU  of  thu  bice]>s.  'Ihcreforc,  if  this  is  torn, 
recurrence  of  the  luxation  is  comnion,  unless  the  arm  is  kcpt  in  the  acutely  fitxcd 
position.  When  the  ulna  i&  dislocated  alone,  it  is  almost  altt'ays  backward  for 
reasons  already  mentioncd. 

In  the  common  backward  dislocation  oi  bolh  bones,  the  tip  oi  the  coronoJd  nia[ 
rest  upon  the  posterior  surface  of  tlie  trochlca,  or  may  ascend  to  the  level  of  the 
olecranon  fossa,  which,  however,  it  is  pre\'ented  from  actuallv  cntcring^  by  the  pres- 
ence  of  the  aoft  parts  and  by  the  tension  of  the  atruclurcs  ou  the  front  of  the  joini. 
The  most  easily  recognized  svmptom  of  this  displacement  Is  the  change  in  the  rcla- 
tion  of  the  tips  of  the  condvtes  and  the  olecranon,  the  latter  occupying  a  much  hi^ht-r 
position  in  extension,  or  lying  much  more  posteriorly  in  rtexion  Cpage  287,  >"ig. 
301 ).  In  making  this  measurement  it  is  Jniportant  to  be  sure  that  the  line  uniting 
the  tips  of  the  condyles,  and  in  fiiU  extcnsion  in  the  normal  arm,  crossing  the  olec- 
ranon about  one-sixteenth  of  an  inch  be]ow  its  tip,  is  a  straight  line  at  right  ang^l^ 
to  the  long  a.vis  of  the  humerus.  Any  upward  or  downward  curve  given  to  thb  une 
destroys  its  diagnostic  significance. 

The  large  majaritv  of  cases  of  dislocation  of  the  elbow  occur  in  voung  males, 
usually  bfl()\v  the  age  of  twenty.  KronleJn  has  callcd  attention  to  tlic  facl  that  at 
this  age  fractures  of  the  clavicle  are  alsn  common  and  hixation  of  tlie  shoulder  is 
rarelv  mel  wi!h.  while  afler  twenty  both  clavicular  fraclure  and  elbo\v  dislocation 
are  comparadvcly  rarc  and  shuulder  dislocation  is  common.  He  concludes  that  in 
childhood  fracture  ol  the  clavicle  is  the  equivalent  of  dislocation  of  the  shoulder  by 
direct  violence,  and  dislocation  of  the  elbou-  is  the  equiva!ent  of  the  shoulder  dis- 
location from  indircct  violence. 

Tlie  anatomical  explanation  may  be  that  the  disproportion  between  the  head  of 
the  humerus  and  the  glonoid  cavity  (page  278)  is  less  marked  in  childhood,  the 
arlicular  surfaces  are  thcrcforc  not  so  ea3ily  separated ,  and  force  applied  to  the  point 
ol  the  shoulder  is  more  apt  to  reach  and  be  expended  upon  the  clavicle. 

As  to  the  cIbow-,  the  shal]owness  in  childrcn  of  the  fossie  which  receive  the 
proccsses  and  a  corresponding  want  of  prominence  in  the  latter,  together  with  the 
ease  wilh  which  the  c]lx)w-joint  in  childhood  may  be  hyperextended  (which  is  not 
the  čase  in  adult  lifc).  are  possible  explanations  of  the  frequency  of  this  dislocation 
in  young  persons. 

0»«lff«//rf/ dislocaiions  occur.  In  some  instances  they  have  been  associated 
wilh  dcticiencv  uf  the  capitellum,  and  have  then  been  accompanied  by  snch  elonjja- 
tion  of  the  radial  neck  as  to  plače  the  head  of  that  lxine  on  a  level  ivith  the  tip  of  the 
olecranon. 

This  afTords  an  illustration  of  the  general  ]aw,  which  raav  be  mentioned  here, 
that  the  rate  of  growih  of  cpiphyses  is  inversclv  as  the  prcssure  upon  thcm.  Other 
examples  are  to  be  seen  in  the  ovcrgrowth  of  the  cranial  bones  in  hvdrocephalus, 
when  their  edges  are  separated  by  the  pressure  of  the  ventricular  fluid  ;  in  the  pro- 
jection of  the  vomer  and  intprmaxillary  bones  beyond  the  level  of  the  alveolar  arch 
in  some  cases  of  clefi  palatc  ;  in  the  bony  outgrowlhs  that  till  up  the  glenoid  cavity 
or  the  aretabnUm*  in  unreduced  luxalions  of  the  humerus  or  femur  ;  and  in  many 
other  similar  conditions. 

Disease  of  the  elbow-joint  is  most  oftcn  tuberculous,  but  may  be  of  anv  variety. 
In  spite  of  the  conslaiit  cAposure  of  the  joint  to  traumatism,  it  is  not  attacked  by 
disease  with  exceptional  frequency.     This  is  probably  partly  due  to  the  firm  inter- 
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locking  of  its  bDny  cunstitucnts,  preserving  its  ginglvmoict  character  and  pre\entiiig 
ihc  injurious  eflt^ct  of  side  slrains,  panly  lo  the  »iiniLir  protectivc  effecl  of  iis  strong 
Utcral  ligamcnts,  and  somewhat  to  ihe  laxity  of  its  capsule.  ])crinittlng  of  inoderate 
diblenlion  without  undue  tcnsion.  It  is  easilv  aiid  often  spontani-oiislv  immobilized 
in  the  carly  atagcs  o(  discasc  ;  it  thcn  bcars  no  «ciglit  and  is  but  little  cxposed  to 
harmiul  incrf;Lsf  ni  intra-anicular  pressiiro  from  miisciilar  spasm  :  and  finally,  as  its 
tix.itioii  does  not.  as  in  the  jtiini-s  of  the  lo\vt.r  cxtrcmity.  intcrfere  great]y  with 
rnoderate  out-door  e.vercisL-,  the  general  resistant  puiver  is  not  so  casily  lout^cd. 
^ttelling  first  shovs  itsvlf  posteriorlv  on  eithcr  side  of  the  olccranoii  proccss,  and 
tr.\tendi>  to  the  fossa  ovcr  the  head  of  ihe  radius.  In  ihcse  dlrcctions  tlie  capsule  is 
thinnest  and  most  Iax  and  the  synovial  c-avily  is  ncarcst  the  skin.  As  distention 
continues  there  may  be  a  biiljjjng  Ijtncaih  the  anconeus  to  the  outer  side  of  the 
olecranon,  or  on  the  front  of  the  elboAv  beneaili  the  brachialis  anticus  antl  pxtentling 
towards  tlie  ouler  side.  as  it  is  limiled  internally  by  the  thickening  of  the  capsule 
con&tituting  tlie  interna!  lateral  liganieni. 

Pus  is  apt  to  foll<tw  the  same  linos  of  Icast  reslslance.  and  discharge  npon  the 
back  of  the  arm  on  either  side  of  ihe  Iriceps.  biit  especiiJlv  on  the  outer  side  on 
account  of  the  attachnient  of  ihe  dense  inlerniusculur  f;iscb  abci^e  the  interna!  ron- 
dy!e  ;  over  the  head  oi  tlie  radius  bencalh  the  extenml  condvle  ;  or  in  front  lo  l!te 
oulcr  side  of  the  tendon  of  the  biceps,  a  position  dclcnnined  by  the  resistance  of  ihe 
bicipital  aiMjncurosis  on  the  inncr  side. 

The  radio-ulnar  joinl.  which  is  pari  of  ihe  articulation,  is  oftcn  involved,  afiecting 
the  motions  of  pronation  and  supination. 

The  uppcr  radia!  epifihvsis  and  inosl  of  the  Iower  humcral  epiphvsis  are  uithin 
the  liinits  of  ihe  capsule,  and  may  either  be  the  starti ng-poi nI  of  joinl  disease  or 
beconie  secondanlv  involved. 

The  position  of  scmiflexion  which  gives  the  greatcst  ease.  and  is  therelore 
voIunlari!y  assumed.  is  that  whicb  aflords  most  room  for  syiiovial  dJslention  aiid 
relaxes  the  niuscles  most  ininiediaiely  in  relaiion  wiih  the  juint.  Distention  of 
ihe  joint  is  easilv  distinguished  from  disease  of  the  ncigliboring  burs.-e.  The 
bursa  over  the  olecranon.  xvlien  enlarged,  conslilules  a  single  rounded  supcrlidal 
prominence  ;  that  licncalh  the  triccps  tendon,  while  it  causes  swelling  on  either 
side  of  that  structnrc,  docs  not  cxicnd  to  or  obliierate  the  fossa  over  the  head 
of  the  radiiis.  nor  does  it  cause  a  '■  puffincss  between  the  inner  condy!e  and  the 
olecranon  process  when  the  arm  is  licnt  at  a  right  angle"  (  Baruell ).  The  bursa; 
bcneath  the  brachialis  anticus  and  ljetwccn  the  tuberclc  of  ihe  radius  and  the  biceps 
tendon,  ii  enlarged.  cause  a  vague  fulness  over  iliose  regions,  but  none  of  tbe  charac- 
teristic  appcarances  of  synoviti.s.  Chrontc  enfargemcnt  of  the  lattcr  bursa,  in  a  čase 
of  .^gncu*.  caused  pressure  paralvsis  of  the  muscles  supplied  by  the  median  and 
postcrior  interosseous  ncrvcs. 

The  ob!iqiiity  of  the  line  of  the  elbow-ioint  (fiage  268)  should  be  rememliered 
in  the  treatment  of  fractures  involving  the  articulation.  !n  o!»cure  injuries  about 
the  joint  the  position  of  acute  Hexion,  with  the  hand  upon  the  front  nf  ihe  chesl,  is 
the  one  Icast  Ukely  to  be  follnued  by  serious  ankvlosis,  as  in  that  position  the  ful! 
ftmctional  value  of  this  o!iliqnity  is  more  apt  to  be  preservcd  than  when  the  forearm 
is  at  a  righi  anglc.  The  position  is  also  the  one  in  wliich  it  is  easiest  to  retain  in 
plače  many  fractures  in  the  region  of  the  elbow.  Espccially  in  fractures  of  the  lower 
end  of  the  humerus,  if  the  fragments  are  al  once  replaced,  the  coronoid  process  in 
front  and  the  muscular  and  tenilinous  structures  behind  hold  them  firmly  aml  prevent 
recurrence  of  defnrmity.  If  the  fracture  is  intercondvlar,  or  T-shaped.  the  acute]y 
flexed  po;*ition  not  only  hnlds  the  condy]es  in  position,  but  tends  to  prevent  by 
pressure  the  involvement  nf  the  joint  line  by  callus,  which  later  would  prove 
obslructive.  !f  either  the  coronoid  or  olecranon  fossa.  or  bolh.  t>e  involved,  it  is 
more  imporlant  to  prevent  the  filling  up  of  the  fornior  than  of  the  latter,  as  full  flexion 
is  of  far  greatcr  functional  importance  than  full  cxtension.  If  the  condyles — espe- 
cially  the  inner — be  spIit  off.  the  position  relaxes  the  muscles  that  cause  displacemcnt. 
It  is  also,  of  course,  the  most  uscful  position  of  the  Hmb  in  casc  ankylosis  does  occur. 

In  excision  of  the  elbow-joint  the  fu!lDwing  anatomical  points  should  be  remem- 
bcred  :  ( i )  The  lincs  of  the  varioiis  cpiphysc5,     (2)  The  position  of  the  ulnar  nene 
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in  the  groove  between  thp  internal  condyIe  and  olecranon.  (3)  The  close  relation 
of  the  posterior  interosseous  nerve  to  the  head  of  the  radius.  (4)  The  post-operative 
value  (in  extending  the  forearm^  of  the  outer  aponeurotic  expansion  of  the  triceps 
and  of  the  anconeus  muscle.     These  shouid  be  carefully  protected  from  injury. 

Landmarks. — The  follovving  points  may  be  mentioned  in  addition  to  those 
which  may  be  found  under  the  Humerus,  Radius,  and  Ulna  : 

A  line  from  one  condyIe  to  the  other  will  be  at  right  angles  with  the  humeral 
axis,  but  will  be  obHque  in  relation  to  the  axis  of  the  forearm. 

The  line  of  the  radio-humeral  articulation  is  horizontal.  The  line  of  the  humero- 
ulnar  articulation  is  oblique  downward  and  inward  ;  the  tip  of  the  internal  condyle 
is  therefore  from  a  quarter  to  a  half  inch  farther  above  the  articular  line  than  is  the 
tip  of  the  external  condyle.  The  internal  condyle  points  backward  rather  than 
inward. 

The  length  of  the  articulation  line  is  about  two-thirds  of  the  length  of  a  line 
joining  the  tips  of  the  condyles.  In  semiflexion  the  external  condyle  is  easily  seen ; 
in  acute  flexion  it  disappears,  and  the  rounded  capitellum  of  the  humerus,  with  the 
outer  edge  of  the  triceps  stretched  over  it,  can  be  seen  and  felt. 

The  Inferior  Radio-Ulnar  Joint. — This  articulation  has  been  dislocated  in 
a  few  instances,  in  most  of  which,  the  cause  having  been  extreme  pronation  of  the 
wrist,  the  lower  end  of  the  ulna  was  carried  backward,  projecting  on  the  back  of  the 
wrist  and  pointing  outward, — i.e.,  toward5  the  middle  finger.  The  backward  dis- 
placement  probably  involves  the  tearing  of  the  triangular  fibro-cartilage  and  a  rup- 
ture  of  the  posterior  radio-iilnar  ligament.  The  deviation  of  the  ulna  to  the  radial 
side  may  be  due  to  the  action  of  the  pronator  quadratus.  The  shallowness  of  the 
sigmoid  cavity  on  the  radius  favors  recurrence  after  reduction.  But  little  is  known 
of  this  injury. 
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THE   HAND. 

The  hand  is  composed  of  thc  carpus  or  wrist,  consisting  of  cight  small  boncs 
ingod  in  1*0  ro\vs,  vvliicli  is  siicct-ciiLiJ  by  fivt  rays  of  four  sugiiients  cacli, — 
tnely,  a  metacarpal  bone  and  iliree  pliulanges,  excepting  the  ihumb,  in  uhich  one 
ilanx  is  wanting. 

THE   CARPUS. 

Thcre  are  eight  carpal  bones  arrangcd  in  two  rows  of  four  each.  The  first  row 
pudcs.  namt-d  froni  thc  radial  lowards  tlie  uliiar  side,  the  scaphoui,  tlie  semiluuar, 
ft  cunri/orm,  and  \hi:  piji/orm  ;  the  second  row,  the  trapesium,  the  trapczotd,  ihe 
^magttum,  and  ihc  unci/orm.  Exceptionally,  scveral  otlicr  bones  inay  occur,  duc 
pie  persislence  of  centrcs  liiid  down  in  early  lurtal  life.  whit:h  norniallv  fiise  with 
per  centres  or  disappear.  Thiis  there  is  niuch  in  fav<?r  of  the  view  that  the  plan 
|thc  carpus  ifr  more  complicated.  This  point  is  further  cnnsidcred  in  thc  dis- 
Bsion  of  variations  (page  313).  The  pisiforni  of  the  first  row,  whatever  nmy  bc 
[  murphological  significance,  is  in  man  practically  nothing  bnt  a  scsanioid  bone 
[the  tendon  of  the  tlexor  carpi  ulnaris.  resting  on  the  piilniar  snrface  of  the  cunei- 
^,  and  having  no  share  in  thc  mechanics  of  the  wrisl  excepllng  as  giving  attach- 
inc  to  a  part  of  tlic  anlcrior  annular  ligament.  The  first  row,  therefore,  consists 
|lly  uf  the  thrce  first-nicntioncd  boncs,  which  are  ioiped  into  one  flexible  piece  by 
(erosseons  liganicnts.  The  uppcr  end  of  this  combination  bcars  an  cgg-shaped 
^cnlar  surface  for  the  \vrist-joiiit,  to  \vhich  ali  thrco  l>ones  conrribnte.  lis  lower 
te  has  a  concavo-convex  outlinc,  thc  concavily  receiving  the  inner  luo  bones  and 
p  convexity  bearing  the  outer  lu-o  of  tlie  second  row.  The  latter  consists  of  four 
nes  connected  by  liganienls  :   tlic  trapezium,  for  the  thumh  ;   thc  tmpezoid  and 

magnum,  for  the  next  two  fingcrs  ;  and  the  uncifnrm,  for  the  ring  and  litde 
gers.  The  dorsal  side  of  ilic  earpns  is  slight]y  convex  and  the  palniar  deeply 
hcave,  fonning  Vjy  its  niiddle  the  floor  of  a  deep  canal,  bridged  by  tht:  anterior 
nular  ligament,  \vfiich  runs  betwucn  bony  elevations  on  each  side  of  the  carpous. 
tshorten  the  description,  it  may  be  siiid   that  little  depresslons  for  ligaments  can 

scen  on  well-marked  bt>ncs  near  thcir  edges  on  the  dorsal  and  })almar  aspects, 
beciallv  the  fonner. 

I  The  scaphoid  [os  aavicularel,  or  boat-shaped  bone,  is  thc  largest  and  most 
Iternal  of  the  first  rovv.  It  is  a  ffattened  elongated  disk  placed  \vith  thc  long  axis 
bning  outward  and  dounuard.  It  receives  its  name  from  boing  convex  on  the 
per  and  outer  side  for  the  radiiis  and  concave  on  the  opposite  side  for  thc  hcad 
e  os  magnum.      Nearly  corresponding  with  the  long  axis  is  tlie  long  and  very 
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dorsai  snrfafe.  The  pa/mar  surface  is  broadcr.  nms  mnre  downward.  and 
p  outer  end  riscs  into  thc  tubcrositv  of  the  scaphoid.  froni  wliich  part  of  the  anterior 
|nular  ligament  springs.  Thc  convex  proximat  surface  for  the  radius  is  v»  hollv 
ficiilar  ;  the  inner  edge  is  straight.  thc  dorsal  and  pahnar  converge  exterjially  ;  it 
Bds  to  encroach  on  the  dorsal  surface.     JnkrnaHy  there  are  two  surfaces,  Ix)th 


1 


3<o 


HrMAN  ANATOMV. 


articular  :  the  upper,  very  narrow,  articulatcs  at  its  lower  border  with  the  semilunar 
and  ^ives  altachnient  above  lo  the  fibro-cartilaginoiis  lij^ment  connecting  these 
boiifs  ;  the  Itnver  is  aii  clongaled  caviiy  embracing  part  of  the  top  and  the  ouler 
sidf  of  the  hcad  of  tlic  os  mag^nmn.  The  ouftr  stir/ace,  continuous  with  the  dorsum, 
is  a  small  groove  for  the  laleral  hgnment  of  the  urist.  The  distal  surface,  forming 
ihc  ct>nvcxily  of  tht*  medio-carpal  joint,  articulatcs  with  the  trapezium  and  trapezoid. 
It  is  convcx  in  ali  directions.  The  scaphoid  articulates  w\ih/ive  bones, — the  radius, 
semilunar,  trapcziuin.  ii-apezoid,  and  os  majjnum. 

Tlie  semilunar  [os  luaatum]  receives  its  name  (rom  its  nutljne  when  seen  from 
the  sidc,  the  proxima]  surface  being  convex  and  the  distal  deeply  concave.  The 
dorsal  surface  is  quadri!atcral.      Its  proximaI  and  inncr  bordcn*  are  longer  ihan  the 
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othcrs.  so  as  to  make  it  kitc-shaped,  the  long  axis  running  distally  outward. 
two  shortcr  surfaccs  mcct  at  an  overhan^ing  point.     The  pa/mar  surface  is  of  th» 
same  general  shape.      Its  larger  distal  portion  is  smooth  as  for  a  bursa.     The/iro-tT^ 
mal surface  is  can\ex  and  articular.  chieHy  for  the  radius  ;  hut.  extending  under  th»  * 
Iriangular  cartilagc,  broadL-st  at  the  scaphoid  edge,  it  narrows  internally.     The  con- 
cave distal  sitrfacc  is  dividcd  by  a  rldgc  into  a  largcr  part  for  ihe  os  magnum  and  air 
inncr  for  the  ctigc  of  the  iinciforni.      An  onter  surface  articulates  U'ith  the  scaphoicr 
and  aji  hinrr  \vith  the  cuneiforni.      Bolh  are  semihinar.  but  the  outer  w  the  more 
slendtT.      Butli  are  iiearlv  plane  and  ]>raclicnlly  whoIly  articular.  there  being  but  M 
slight  roughness  for  the  intcrosscous  ligamcntsat  the  proximal  cnd  ne;ir  the  dorsum. 
The  semikmar  articulates  with  five  bones, — the  radius,   scaphoid,   cuneifonn,  os- 
magnum,  and  uncifnrm. 

The  cuneiform  [os  triiiuclriini],  or  pyramidal,  is  of  such  form  that  ihc  laltcr 
name  is  the  more  iitting.  The  base  is  tlie  articular  surface  for  the  semilunar  ;  the 
apex  is  at  the  inner  side  of  ihc  wrist.  The  base  is  plane  and  articular  except  w  here 
the  interosseous  ligamenl  joins  it.     The  dorsai  surface  is  narrow  and  not  cleariy 
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separated  (rom  the  proximaI  on  the  macerated  l>one.  The  proxi'ma/  surface  H  a 
triangle  witl»  the  base  inward.  and  has  near  Ihe  base  a  smaller  triangle  of  articular 
surface  fnr  the  irbngular  cartilage.  The  inner  half  of  the  f>nlmar  surface  is  occupied 
by  a  round  facet  for  the  pisifomi.  The  distal  surface  is  a  vcry  complexly  cur\'ed 
articular  facet  for  the  unciform.  It  suggcsts  a  saddle-joinl  that  has  lieen  spirally 
twiated.     A  transverse section  of  this  surface  is  concavo-convex  from  wilhout  inward. 


THE  CARPUS. 

vertical  section  near  thc  outer  end  is  concave,  ncar  the  inner  convex.      It  is  prac- 
ticaJly  A  screw  surface.     A  small  part  oi  the  inncr  sidc  is  non-artictilar.     The  mn^r 
Mr/ace   is  thc  apcx  u(  tiie  pyrainid,   a  sinall  knob  for  thc  lateral   li^amciil.      Thc 
Linciforin  articulatcs  uith  tkrce  bones. — the  seniUunar,  pisifonn.  and  uncUorni. 

The  pisiforiT)  [os  pisifnrme]  is  a  small  rounded  bone,  rough  evei^T^-here  except 
therc  the  jjrcater  part  of  one  surfacc  is  occupicd  by  a  round,  slightly  concavc  articu- 
facet  which  joia'*  the  palmar  aspect  o(  the  cuncifonn.     Thc  facet  is  ai  the  proxi- 
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aat  part  of  the  dorsa]  surface,  the  bone  projecting  Irom  it  downward.  forward,  and 
inward,  lyin)f  in  a  pl:me  anterior  to  ihat  of  the  outer  carpal  bones.     The  pisiform 
^articulates  wtlh  onlv  one  bone, — the  cuneiform. 

The  trapezium  [os  multanj^lum  majus]  is  distingiiished  by  an  isolated  facet 
the  distai  surface  for  ihc  nietacarpal  lxine  of  the  ihumb.  This  surfacc  is  that  oi 
a  typical  saddle-joint,  concave  from  side  to  side  where  the  borders  are  most  raised  ; 
convex  from  before  backward  ;  broadest  transvcrselv,  The  pro.vimal  sttrface  is  a 
four-sided  concavitv  for  the  scaphoid,  separated  by  a  ridjje  from  the  inner  surface. 
The  inner  surface  is  siibdivided  :  the  proximal  portion.  much  the  larger,  is  an 
articular  concavitv  for  the  trapezoid  ;  the  Histal  portion  is  rough  cxcept  for  a  facet 
at  ihc  dorsum  for  a  part  of  the  side  of  thc  secoiid  mctacarpal.     Thc  outer  surface  is 

I  concavc.  recciving  thc  laieral  ligamcni.  T\\e  dorsa/ surfaee '\s  c\or\g^\cd  from  sidc 
lo  sidc,  slightiy  hollowed  in  the  niiddle,  with  a  various]y  developcd  tubcrclc  on 
r 
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either  side.  On  the  palmar  surface  is  a  deep  groovc  for  the  tendon  of  the  flexor 
carpi  radialis.  Just  beside  this  is  a  proniinent  ridge  at  the  junction  with  the  external 
surface  for  a  part  of  ihe  outer  insertion  of  the  palmar  annular  ligamcnl.  Thc  irape- 
zium  articulates  with  four  frenes,  — the  scaphoid,  trapezoid,  and  lirst  and  sccond  mcta- 
carpals. 

The  trapezoid  [os  muttanculiim  rainus]  is  besi  recognized  by  the  dorsat  surface, 
which  is  pointed  distallv  wherc  it  projccts  into  the  sccond  mctacarpal.  The  outer 
convcx  bordor  against  the  trapezium  is  much  longer  than  the  inncr  against  the  os 
magnum.  The  pro.vimal  border  ruiis  obIiquely  fonvaril  and  inward.  Thc  small 
palmar  surface  is  irrcjrularlv  quadrilatera!.  Jhc proximal  surface  is  a  quadrilatcral, 
nearlv  plane,  facet  for  ihc  scaphoid.  longer  from  dorsum  to  palm  than  transvcrselv. 
The  di sla/  surface,  entering  thc  base  of  the  second  mctacarpal.  is  divided  by  a  ridge 
into  two  fareLs,  concavc  from  dorsum  to  palm,  of  which  the  inner  is  the  longcr. 
The  interna/  surface,  in  ihe  main  concave.  articulates  with  thc  bodv  of  the  os  mag- 
luim,  but  has  a  non-articular  surface  near  thc  dorsum  for  an  inlerosseous  ligament. 
The  ouler  surface  is  mo8tly  articular  and  slighlly  convex,  joining  tJic  trapezium  ; 
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distaUy  and  towarcl!i  thc  palm  therc  is  a  rough  surlace  for  Hgaments.     The  sty]oia 
process  ol   ihe  ihird  inclacarpal  olten  reaches  the  dorsal  iispcct  of  the  traptzoid 
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between  the  os  magnum  and  the  second  nietacarpal.    The  trapezoid  articulates  ivith"^ 
ybftr  bones. — the  scaphoid,  trapezium.  os  magnum.  and  second  nietacarpal.  J 

The  os  magnum  [os  capitaluin]  is  ihe  largest  bone  of  the  carpus,  and  possesse^a 
a  hcad.  neok,  and  body.  Thc  /icad  is  a  rounded  .irticular  eminence  at  the  proxima^^ 
cnd,  playing  in  a  sockel  fornicd  by  thc  scaphdid.  semiliuiar,  aml  uncift>rm.  The  con^ — ^ 
vc.\  articular  surfacc  extends  niucli  farther  on  tlie  dorsal  side  than  on  thc  palniar.  \.JŠ 
faint  hne  abuve  oiten  stpanitcs  ihe  part  rcstinjjj  on  tht- scaphoid  frnni  that  resting  on«~^ 
thc  semilunar.  The  former  exlends  down  thc  outer  side  of  ihe  head.  The  inner^ 
side  of  the  head  is  a  sharply  cut  plane  suriace  articulating  uith  the  undform.  Tlie^ 
Hec^  is  a  constriction,  best  markcd  on  ihc  dorsal  aspect,  gencruny  seen  on  aH  sidcsai 
exccpl  tlie  inncr.  Thc  dis/a/  sur/tire,  broadcr  on  the  dorsal  end,  faces  a  litlle  oiit — 3 
ward.  It  is  whoIly  articular,  bearing  the  third  metatarsal  bone.  A  groove  in  thc*i^| 
plače  of  the  outer  anglc  rcceivca  the  edge  of  tlie  second  metatarsal.  A  sniallers:^ 
suriace  ior  the  fourth  cxist3  at  the  iiiner  angle  just  beIow  the  dorsum.     The  di>rsai" 
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surfacf  shows  the  head,  and  distallv  to  it  a  sharp,  slightlv  concave  inncr  border, 
shoner  outer  one,  and  a  distal  one  slanting  downward  and  inward,  so  that  thc  ou 
angle  is  obtuse  and  thc  inncr  Hotild  be  ac«te.  but  that  the  point  of  the  angle 
replaced  by  a  small  border  touching  the  ft^nrth  melacarpal.  The  palmar  surface  is 
narrovv  and  proniinent  below  ihe  neck,  Thc  innrr  smrfarf  is  rnugh  for  a  Ugamcnt 
near  thc  palmar  border  ;  abovc.  it  bas  a  nanow  artiruiar  snrfacc  for  the  uncifomi, 
continuous  with  that  on  thc  hcad.  Thc  oiiffr  surfact'  has  a  small  arti<'nlation  u-ith 
the  trapezoid,  \vhich  exeeplionally  is  conttnvioiis  \vith  ihe  facct  on  ihc  head. 
os  magnum  articulates  with  sevcn  bnnes, — the  scaphoid,  semilunar.  trapezoid,  um 
form,  and  second,  third.  and  fourth  metacarpnls. 

The  unciform  [i»s  bamatum]  is  di^tinguished  by  a  proniinent  hnok  projecting 
from  the  inner  side  of  the  palmar  surface  for  a  part  of  the  annular  ligament.  The 
dorsai  surfate  is  nearly  or  qiiite  triangiilar.  It  presents  an  obliquc  pro.xinjaI  border, 
A  nearly  straight.  but  often  convex,  outcr  one,  and  a  distal  one  tending  to  mecl  the 
inncr  end  of  the  proximal  border.  Should  thcy  mect,  the  surface  is  trtangular  ;  but 
more  ohen  there  is  a  very  short  inner  border  separaiing  them,  which  is  either  straig^ht 
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or  concave.  The  paimar  sur/ace^  of  about  the  same  shape  as  the  dorsal,  prcsents 
externally  a  de«-p  groove,  a  part  of  the  canal  for  the  fiexor  lendons,  overhung  inter- 
nallv  by  the  iuni/otm proctss,  which  bas  a  brnad  nuter  and  irmcr  siirfacc,  the  fomier 
concave  and  smooth,  ihe  latter  c<jn\ex.  The  free  horder  of  the  hfjok  prestnls  a 
cur>*cd  outline  (roni  the  inner  side.  The  rtuindetl  rdye  bc-iween  the  prosinial  and 
outer  surfact^  rcsts  against  the  sfnniluniir.  The  proxima/  sur/a^e  is  a  spirallj- 
tttisled,  oblong  lacet  correspondinjL;  to  the  adiaceiit  sidc  of  the  cuneifomi,  \vith  a 
promincnt  convex!ty  at  the  proxinia!  end.  The  outer  sur/acc,  rough  :it  the  distal 
and  paimar  ang^es  for  an  intcrosscous  ligamcnt,  13  elsevvhere  articular  for  the  os 
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vnagnum.  The  distai  surfacc.  xvholly  articular,  bears  the  fourth  and  fifth  metacarpals. 
a  ridgc  markinjj  llie  interspace  l>etween  theni.  The  siirface  is.  in  the  main,  convex 
from  sidc  to  side  and  concave  from  <lorFum  to  pahn.  Oflen.  houe\er.  the  part  for 
the  fourth  finger  is  concave  from  side  to  side  and  convex  in  the  f>ther  direction. 
The  thstal  surface  may  meet  the  proxinial  at  a  sharp  border,  or  a  vcr\'  narrow  rough 
surface  may  inter\'ene.  The  unciform  artirulatcs  with  jivč  bones, — the  semilunar, 
cuneifnrm,  os  maji^nuni,  and  fourtli  and  tiflh  metacarpals. 

Devclopment  and  Variations.-  In  earlv  fuetal  life  centres  appear  for  the 
above  di*scril>e».l  carpal  bnnes.  amJ  als<->  fur  many  others.  which  disappcar,  or  are 
fused  witli  the  usual  oiiea,  lonjj  belore  tfie  appearance  of  bone.  Additiunal  rarpals 
depend  eiiher  on  the  peraistence  and  siibsequent  ossification  of  centres  that  normalIy 
are  lost  or  on  the  separate  <ievelopment  of  two  nr  more  that  should  fnse.  The 
number  of  carpal  clements  is  piit  by  I^flizncr*^  at  thirtv-three.  He  arranges  the 
conslant  and  jiossihle  bones  in  five  rows  :  {  i)  an  antibrachial  nn(\  consisting  ol  an 
ossification  in  or  on  the  trian^jular  cartilape.  rcpresentin^  the  os  hitcntu-dium,  and  a 
litde  apparent  outgrowth  from  the  pisiform  ;  (2)  a  pro.vima/  rmi',  consisting;  of  the 
nonnid  bones  and  ccrtain  subdivisions  of  the  scaphoid  and  cuneiform  :  C3)  a  central 
rou\  composed  entirelv  of  occasional  bones  ;  (4)  a  distal  rou\  composed  of  Ihe  four 
normal  bones  plus  a  minute  metastvhid ;  (^)  a  carpo-mciacarpal  rou',  composed 
entirelv  of  occasional  bones.  The  most  common  anomaly  is  the  appearance  of  a 
sivhid  bone,  \vhich  is  the  separated  stvloid  process  of  the  third  metacarpal.  The 
tn€Uutyhid  of  the  fonrth  row  is  a  minute  bone  representing  the  verv  tip  of  ihc  stvloid. 
W*ry  rarelv  the  scaphoid  is  divirlcd  into  a  radial  and  an  nlnar  jiart.  The  os  centrale 
is  the  persistcncc  of  stili  another  piecc,  which  normally  either  joins  the  scaphoid  in 
ihe  thinl  month  of  foetal  life  or  disappears.  It  apparenth*  is  romposcd  of  a  dorsal 
and  a  pahnar  element,  of  which  the  latter  is  the  more  subject  to  dejjeneration.  The 
r>s  magnum  contains  two  elenients  exceedlngly  rarelv  foiind  distimt,  the  snbcapi- 
iaium  nn  the  distal  end  of  the  paimar  surfacc  and  the  subcaptlatutn  stcundarium 
fonninf;  the  inner  distal  anj^le  of  the  ilorsum.  The  huuk  of  the  unciform  may  I« 
separate.  Fusioti  may  occur  betiveen  bones  normalIy  distinct.  The  semilunar  may 
fuse  with  the  cuneiform.  especiallv  in  negrocs. 

Ossification  occui-s  from  one  centre  for  each  bnnc  ;    but  according   to  some 
llthorities,  the  unciform  and  the  scaph<iid  have  two  centres.     The  former  and  the  os 

'  Zuilschrift  fiir  Mur|)huIo>;ie  und  AnLhropoI.,  Bd.  ii.,  1900. 
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magnum  are  ihe  6rst  to  ossifv.  ihc  process  begpnning  in  the  latter  part  of  the  firs.' 
vear.     The  order  of  its  appearance  m  the  other  bones  is  vcry  uncertain.     Those  > 
ihe  lirst  ro«r,  exccpling  ihc  pisiforni,  comain  bone  by  the  end  of  the  first  five  or ; 

Fig.  337- 
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years.  These  are  folIowe<l  by  the  trapeziiini  and  the  trapczoid.  so  that  by  ihe  eighi 
ycar  the  process  has  begun  in  al]  the  carpals  save  the  pisiform,  in  which  it  be^ii 
about  the  tweUth  year. 

THE   METACARPAL   BONES. 

The  metacarpal  bone  of  the  thumb'  in  many  respects  resembles  a  phalanx 
calls  for  a  separale  description;  the  others  have  the  folIowinj^  pnints  in  commor 
They  possess  a  shaft '  and  iwo  extrcmitics,  of  which  the  proximal  is  the  6ase  and  l\m 
distal  the  Ačiid. '    Each  Saše  *  h:i3  an  articular  aurface  at  the  end  to  join  the  carpus  aii 
one  on  the  slde  orsides  that  come  into  contact  with  the  other  metacarjial  bones,  ■»■il- 
a  depression  for  an  interosscous  lipamcnt  bcyond  it.     The  bases  thcmscivcs 
cubical  and  rf»ugh  both  abnve  and  be!ow.      The  sAa//  narro\vs  in  front  of  the  basd^^'*' 
and  has  a  mtdian  dorsai  rid^e.  vvhich  soon  divides  into  two  lines  ninninjj  to  eithc  ^ 
side  of  the  head.  thus  hounding  a  hmg,  flat  dorsai  surface  occupvinp  more  than  haX  * 
the  bone.     A  pahnar  rtdgf  riins  ncarlv  the  whole  Icnjjth  of  the  shaft,  dividing  ver^>^ 
near  the  head  into  lu-o  fainl  lines  to  cither  side  of  it.     Thus.   near  the  base  th^ 
shaft  may  be  called  cvHndrical,  uilh  a  ridge  ybove  and  be]ow,  while  farther  forwarcf 
it  has  a  dorsai  and  two  latcral  sidcs.     This  description  applies  most  ctoselv  to  the 
bone  of  the  index,  and  beconies  lesa  and  less  accurate  as  \ve  proceed  to  the  little 


lines  ol  the  dorsum  end,  wiih  a  dcpression  below  it  on  the  sidc  of  the  head.  The  lat- 
<?ral  liyanK'nls  spring  from  both  tvibercle  and  dcprcsaion.  The  nuiricni  /oramhta, 
u.vceplinj^  tliat  of  the  first  nictata.rsal,  are  recurrent,  running  lou-ards  tiie  proxim^l  end. 
Peculiaritics  of  the  DifFerent  Mctacarpals. — The  hrst  metncarpal  is 
shorttst,  ihc  Hccontl  lonj-est,  frnjn  «hich  ihe  remaining  ones  dccreasc  m  length 
(rom  without  inward.     The  chief  dislinguishing  marks  are  on  the  bases. 


and  nins  to  a  point  on  the  palmar  aspect  rather  nenrcr  thc  inner  side.  A  ^oSv^ 
for  the  capsiile  siirroiinds  ihe  joint,  and  nn  the  ontcr  sidc  is  a  iiil>ercie  far  thc  tcndon 
of  the  extensorof  ihc  bone.  The  ar\\c\\\^r prorima/ mfi  is  coiuex  from  skle  to  side 
and  concave  from  al)ovc  downuMrd.  forming  a  tvpical  saddle-joint  with  ihe  tranc^ium. 
The  hrad  is  aiso  broader  (rom  side  to  side.     'Ihe  articular  surface  is  carried  only  a 
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way  onto  the  dorsum,  but  bends  strongly  (orward,  ending  in  t\vo  latcral  pro- 
longalions  witli  a  notch  belween  thcin,  on  cach  of  which  a  sesanioid  bone  plavs. 
The  outer  oi  these  is  the  more  prominent.  The  nutrittU  Joramen  runs  towards  tlie 
distal  cnd. 

The  second  metacarpal  Iias  a  base  which  is  triangular  \vhen  scen  from  ihe 
end,  and  forkcd  to  slraUdlc  the  point  of  the  trapczoid.  On  llie  outcr  skic  is  a  small 
5quare  facct  nuar  ihe  dorsum  for  the  irapczium  ;  on  the  inner  side  there  is  a  narrow 
obhque  surface  iur  the  os  niagnum,  anti  in  front  of  it  one  showing  a  tendenc)*  to 
subdivide.  artictilating  \vilh  the  ne.xt  bone. 

The  third  metacarpal  has  an  oblong  proxinia]  surfnce,  broadesl  on  the  dorc 
sum,  uhcre  a  tuberclc,  the  slvlotd proccss^  projecLs  towards  the  trapezoid.  Wc  havc 
(ound  the  third  metacarpal  touching  this  Ikidc  in  forty  pcr  cent.  of  loo  spccimens, 
and  sometimes  this  occurred  when  the  5l>loid  process  was  not  particularly  dcveluped. 
E.xtcrnaUy  ihere  is  a  facet  like  the  lower  part  of  ihe  inncr  one  of  the  second,  and 
internally  a  double  one  to  meet  the  next. 

The  fourth  metacarpat  has  a  nearly  square  upper  surface  artinilating  with 
tiic  uncifonii,  and  tlierefore  of  uncertain  nature, — sometimes  convcx,  sometimes 
concave,  At  the  oiiler  doreal  angk*  of  this  surface  is  a  small  dislinct  (acet  fcra  joint 
with  the  os  magnum.  On  the  outcr  sidc  are  two  facets  for  the  third,  and  on  the 
inner  a  long  one,  concave  from  dorsum  to  ]>alm,  for  llie  fifth. 

The  fifth  metacarpal  h;is  a  base  generallv  brcjadcr  ihan  decp,  conrave  from 
side  10  sidc  and  convex  from  abovc  do\vnward.  A  single  (acet  cm  the  outer  sitle 
has  B  convcxity  to  mcct  the  concaviiy  on  the  fourth.  The  inner  &ide  has,  of  course, 
lo  facel,  but  a'  tubercle.  The  dorsal  ridge  on  this  bone  is  tuisted,  starting  irom  the 
.nner  side. 

Development.  — E:ich  bone  has  two  centres,  a  primarv  one  for  the  shaft, 
ppearing  earlv  in  the  third  nionth  of  f<TtaI  ]ifc,  and  one  foran  end.  apptnring  in  the 
liird  ycar.  The  secondarv  centre  is  for  the  distal  en<l  in  the  four  inner  nietacarpals 
tnd  in  the  proximal  of  the  first,— that  is,  at  the  end  towards  which  the  nutrient 
fcrterj'  does  not  run.  Thev  luse  al  about  eightccn.  Rarelv  smaller  epiphvses 
kppear  at  the  other  ends  also,  as  in  mammals  generallv.  A  centre  for  the  styloid 
STOcess  of  the  third  is  sometimes  secn,  and  it  mav  become  distinci,  suggesting  an 
sxtra  carpal  bone,  or  it  mav  fuse  with  one  of  the  adjoining  ones. 

»THE  PHALANGES. 
Features  of  Each  Bone. — The  phalangcs'  of  the  firet  and  second  row  differ 
^except  in  size)  onIy  in  the  proxim3l  ends.  The  dorsum  of  the  shafi  is  rounded 
Irom  sidc  to  side  ;  \\\ft  palmar  surface  is  tlal  with  raiscd  cdges  for  the  bbcalhs  wliich 
bind  down  ihe  tendons  very  close]y.  It  is  considerably  overfiung  by  the  dislid  and 
5omewhat  by  the  proximal  end.    The  nutrient  foramai,  when  prescnt,  runs  dista]Iy. 

T\i^ pro.vima/  eiid  of  \X\^  first  row  is  a  cone.ive  articular  surface,  broadest  trans- 
ver5ely.  A  groove  rims  round  ihe  end,  exccpt  on  the  palmar  surface,  for  the  cap- 
sule  and  for  fibres  from  the  exlL-nsor  tendons  of  the  fingers  on  the  dorsum.  Two 
vervslighl  inequalities  in  front  mark  the  attacbmeiuof  the  glenoid  ligamcnl.  There 
is  a  rough  tubercle  on  each  side,  just  belou-  the  groo\e  for  the  partial  iascrtion  of 
the  inlerosseous  muscles.  The  distal  end  in  both  ihe  first  and  seconti  raws  has  an 
articular  surface  which  curves  over  !\vo  condvtar  protntnences,  separated  by  a  median 
furrow.  onto  the  palmar  aspcci.  This  surface  is  scen  on  the  dorsum  onIy  as  a  small 
cur\'ed  median  facct  which  broadens  as  il  passes  over  the  end  and  continucs  to 
expand  to  its  termination.  The  lateral  borders  of  the  joinl  are  well  defined.  A 
depression  with  an  overhanging  tubercle  is  on  eacli  side  of  this  end  ;  both  dcpression 
and  tuliercle  give  allachment  to  ihe  luCeral  ligament. 

The  proxima/  rrtds  of  the  second  and  t/ttrd  roics  are  essentiallv  the  same.  They 
difier  from  that  of  the  first  row  because,  ubile  the  latter  fits  onto  the  single  rounded 
end  of  a  metacarpal,  those  of  the  two  distal  rows  fit  onto  double  condyIar  ends. 
Thus  the  proximal  articular  surface  presents  a  median  elevation,  separating  two 
hollows,  continucd  into  a  projecting  point  on  the  surface  iront  and  back.  In  the 
phalanges  of  the  second  ro\v  the  dorsa!  point  is  the  larger  ;  in  the  last  row  the  points 
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dre  about  cqual.    In  thciast  row  the  palmar  poinl  is  at  a  lower  levcl  Ihan  thc  rcuj^h 
ness  thul  succefds  ii.     There  is  a  iransverst-  ridge  in  both  on  thc  dursal  aspeci  idr 
extensor  tcndons  ;  thc  tlcxor  tcndons  are  int»crc<.'<i  on  thc  palinar  sido  lo  a  shght 
rid)^c  on  ihe  second  [jhalun.\  and  tu  a  rougluiess  s]>reading  considcrably  on  the  shafx 
of  thc  terminal  one. 

Thc p/ui/tifii^fs  of  the  iAird  rmv  are  miich  smaller  and  flatter  ihan  ihe  preccdiiig^  _ 
The  dor»um  of  ihe  diminiitive  shaft  is  convex  from  sidc  to  side  and  its  polraaraspccr 
plane  where  not  cncroached   iipon  by  roughncsses.      The  free  end  is  sharp  a» 
rounded.  with  puints  at  each  end  projecting  backward.     Thc  dors:il  distal  border 
bcars  a  narroiv  semihinar  roii|d:hness ;  a  mucli  bruader  one  on  the  palmar  side  su; 
portB  the  pulp  oi  thc  end  of  the  linger,  giving  firm  attachnienl  to  the  connectiv 
tissue. 

Peculiarities  of  Individual  Phalanges.  — Every  phalanx  of  ihe  first  row 
lonj^er  than  any  ol  thc  second  row.     The  tirst  and  second  pjialanpjcs  of  the  mtddL 
finger  are  longer  than  the  corresponding  ones  of  the  rine  finger,  which  in  turn  sur- 
pass  ihose  of  the  index,     Those  of  the  little  finger  are  the  smallcsL     Thc  termir 
phalanges  are  of  vcry  ncarlv  the  same  Icngth. 

The  phalanges  of  the  first  row  have  thc  follouing  peculiarities.     That  of  ti 
index-jin^er  hasa  vfry  large  external  tubercle  at  the  dorsum  ;  thc  hollow  at  the  ba;^*^ 
is  deepcr  than  that  nf  any  othcr  ;  the  base  is  relativelv  strong  conipared  with  thc  shaf  t ^ 
\vhich  is  flatter  than  any  other.     The  phalanx  of  the  middk  finger  is  strong  in  aH  It.^  M 
parts :  there  is  a  large  external  tuberclc,  ofien  divided  into  a  dorsal  and  a  palmar  par  t  ;  \ 
at  the  distal  end  thc  ulnar  condyIe  is  more  prominent.      The  phalanx  of  the  ri/«^ 
fin^t-r  bas  the  base  relativelv  small  and  the  condyles  reJativelv  large,  so  tliat  tl-ke 
bordcrs  are  near!y  parallcl  ;  the  dorsitm  is  more  convcx  transvcrsely  than  that  of  tl-ae 
third,  and  much  more  so  than  that  of  the  indcx  ;  it  ta  also  narrouer.      The  phaUK-ft  s 
of  the  liUle  finger  is  weak,  narrowing  rapidlv  su  as  to  appear  poinled  ;   there  is      4 
tubercle  at  the  inner  and  dorsal  side  of  the  b;ise,  and  the  radial  cnndvle  is  iJie  mo  wi 
projecting.      One  cannot,  thcrefore,  dcicrmine  to  which  side  the  ph;ilanx  of  the  riB^mg 
finger  bclongs. 

In  the  second  rowr  thc  phalanx  of  the  mlddle  finger  is  always  slronger  th^an 
that  of  the  ring  finger,  and  the  lattcr  than  that  of  the  indcx.  According  to  Pfilzne  -^.' 
the  distal  ends  are  the  more  characteristic.  In  the  second  finger  the  radial  condy-*"lt 
is  the  more  prominent  ;  this  is  aisa  triic  in  thc  third,  but  to  a  Icss  degree  ;  the  uln».  a' 
condyle  is  the  largcr  in  thc  foiirth,  and  stili  more  so  in  the  tifth.  

The  distal  or  terminal  phalanges  can  be  distinguishcd  more  sureiy  "^^ 
strength  than  hy  length  ;  the  third  is  the  strongest  ;  then  comcs  the  fonrth  ;  ne^=-xt 
the  second,  which  is  more  or  less  pointed  ;  and  last  the  fifth.  which  is  relativc-^^/ 
weak.  These  characleristics  are  to  be  used  wLth  great  caution  in  drauing  difierent  ^ 
deductions. 

Devclopment.-^The  phalanges  ha\'c  each  a  centre  for  the  shafl  and  one 
(he  proximal  end.  The  formcr  appears  in  thc  latler  half  of  thc  third  nionth  of  fi 
life  at  about  the  same  tinic  in  the  terminal  and  proximal  rows.     Probably  thc  tcri 

nal  row  shows  ossification  5omewhat  earlier  than  thc  othcr  (Badc).     The  cenlr ^j 

for  the  second  phalanges  appe;ir  after  a  distinct  interval  abnut  the  niiddle  of  t 
fourth  month.     In  both  the  first  and  second  rows  thc  centre  appears  ncarer  t 
proximaI  end.     It  is  said  that  Jn  ali  the  rows  ossification  begins  in  the  middle  fingi 
next  in  the  index,  and  latcr  in  thc  ring  and  little  fingers  ;  there  is,  however,  cc^^*/*' 
siderablc  varlaiion.     The  centre  for  thc  second  phalanx  of  thc  lildc  finger  is  d        •*" 
tinctly  later  than  the  others.     Ossification  bcgins  in  thc  cpiphvses  in  ihe  third  kc^l^^^a 
or  later.     Thcv  are  fused  by  eighteen.      In  addition  to  the  proximal  epiphyscs.  t    -^^ 
terminal  phalanges  have  each  a  distal  cap-like  ossification  of  perichondri^  origm 
which  quickly  joins  ihe  shaft. 

Sesaraoid  bones'  occur  in  the  metacarpo-phalangcal  joints.     In  the  fcetus    ^ 
the  fourth  month  lhey  are  very  numerous,  but  nianv  disappear  by  fusion  or  olhe^i** 
wise  diiring  developmcnt.     A  pair  is  constanl  in  thc  joint  of  thc  thiimb.     They  ar<? 
two  bones  of  variable  size,  in  general  ralhcr  larger  than  a  small  pca.  lying  on  tht 
palmar  side  of  the  head  i  'f  tlie  first  metacarpul.     Thc  tendon  of  thc  luiig  flexor  passeaL 
'Schwalbe's  Morpholog.  Arbeiten,  Bd.  L  and  ii.,  1893. 
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een  thern.  They  eacli  have  one  cartilagc-covcred  surlacc  against  tlie  bone  and 
le  oihtnvise  aiirrouncied  by  fibrous  tissuc.  A  snidll  one  on  ihu  radia!  sidc  of  ihe 
r«it  oi  the  index-finger  occurs  in  rather  lesa  tban  haU  thc  cuses,  and  one  on  thc 
rkar  side  oi  \hv  littlc  hngei  in  rather  more  tban  fonr-liIlKs.  Hfitzntr' gives  the 
Lloning  table  of  perceniages  showing  the  frcquency  of  the  various  scsamoid  hones, 
»ibiniiig  his  work  and  that  o(  Thilenius  : 


i 


Numher 
ol  H«ndt. 


30 
1333 


Tliuiob. 


Iad». 


L. 


Middlc. 


Riiig 


R. 


i.S 


LJttle. 


Rad.     Lin. 

15        63 
2.3    82.4 


Mirth-month  fuctus  .  . 
■pntrcii  ti>nintrty  yt.'ars 

^  Variations  in  thc  number  ol  the  fingers  are  generali/  r^arded  as  maUorma- 
ons.  The  most  conimon  occurrence  is  an  extra  finger,  the  Identification  of  vvhich 
not  certain.  It  seems  often  as  if  ue  should  contcnt  onrselvcs  with  saying  ihat 
■ere  i»  an  extra  finger,  but  that  no  particular  one  bas  boen  repeated.  Sonietimcs 
le  lliumb  has  thrcc  plialanges.  Occa3ionally  any  of  the  lermiiial  phalangcs  is 
oubled.  A  verv  iinconunon  condition  is  that  of  se^■en  or  eight  tingers  and  no 
lumb.  The  disseclion  of  such  a  čase  revealed  the  absence  of  the  racHiis  and  of  the 
^dial  sitle  of  the  ivrisl,  the  skeleton  of  the  forearm  consisting  of  t^vo  ulna;  and  that 
i  the  hand  of  ihe  uinar  sides  of  two  opposite  ones  fiised  together. 


f  PRACTICAL    CONSIDERATIONS. 

Thc  Carpus. — Of  the  caqjal  bones  the  scaphoid  and  semilunar  are  most  fre- 
uent]y  broken,  on  accoimt  of  thcir  more  direct  rclation  to  the  line  of  transmission 
i  force  in  falLs  tipon  the  hand.  ThL-  diagnosis  is  difticull.  and  has  beeii  niade 
flenest  by  the  help  of  a  skiagraph.  Tbere  is  hut  little  displaccment.  Thc  other 
ones  of  the  carpus,  011  account  oi  thcir  sliorlness,  irrcgular  and  roundcd  shape. 
nd  compact  union  by  strong  ligamenls  uhich  yct  perniit  slight  niovemcnts  be- 
veen  the  lxines,  iisually  escapc  injurv  except  in  cascs  of  cmsh  of  thc  wholc  hand. 
■hey  are.  however,  not  infrequentl5*  thc  sciil  of  tuberailous  diseasc.  as  might  be 
Jtpected  from  their  grcat  liability  to  traumatisni  oi  ali  grades.  Their  svnovial  re- 
itions  f  Fig.  342)  favor  the  spread  of  such  disease  from  one  t)one  to  thc  reniaindcr, 
nd  render  conscrvative  trcatmcnt  unsatisfactory.  The  result,  too,  is  affcctcd  by  thc 
lose  proxiniity  of  the  flexor  and  extensor  lendons,  which  beconio  involved  in  the 
ibernilous  process  or  hounrl  down  by  adhesions. 

The  Metacarpus. — The  first  metacarpal  bone,  which  is  morphologically  a 
halanx,  is.  like  ali  the  phalanges,  dcvcloped  from  an  epiphy5i5  situated  at  its 
roximaI  end.  But  one  čase  of  disjunction  has  been  recognized  during  Hfe.  It  re- 
smbled  a  dislocation  at  the  carpo- metacarpal  joint,  but  thc  scat  of  abnormal  niove- 
jent  was  IjcIovv  the  level  of  the  lowcr  edge  of  tile  traf>ezium.  In  the  remaining 
letacarpal  bones  the  epiphysis  is  situated  at  the  distal  extremity. 

Falls  upon  or  striking  with  thc  closcd  fist  tend  to  produce  forward  displace- 
►cnt.  As  ihe  mctaciupal  bones  of  thc  indcx-,  middlc,  and  ring  fingers  are  thc 
mgcr.  their  cpiphvscs  are  more  likclv  to  be  scparatcd  in  this  manner.  A  fall  on 
le  extended  fingers  and  mctacarpo-phalangcal  rcgion  may  cause  backward  displace- 
lent.  ihough  this  is  mrcr. 

The  diagnosis  from  dislocation  of  the  proximal  phalanges  is  not  easy.  It  is 
idcd  by  ihc  rccognition  of  "  muffled  crepitiis"  (Poland)  and  by  the  great  tendency 
f  the  deformity  to  recur,  duc  partly  to  thc  small  articular  areas  of  the  se)>aratcd 
anes  and  partly  to  thc  actiun  of  llie  flcxors  and  the  interos.sei.  Skiagraphv  uill 
5UaUy  establish  the  diagnosis. 

Fracture  of  the  metacarpal  bones  is  U5ually  the  result  of  a  blow  with  the 
inchcd  fist.  The  metacarpals  of  the  thumb  and  little  finger  are  therefore  rarely 
rokcn.     On  account  of  thc  mode  of  application  of  the  force,  the  scat  ol  fracture  is 

'  Zeitschrift  fiir  Morpli.  iind  Anthropol.,  Bd.  ii.,  1901, 
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apt  to  be  near  the  distal  end,  attliongh  the  thinnest  and  wcakest  parts  of  the  bones 
are  just  above  the  middie  aiicl  tliey  sometimcs  break  thcre.  The  proximal  fragmeni 
is  helci  firmly  by  its  li^amentnus  attachmentsand  is  less  movable  than  the  phalanjjeal 
portion  ;  its  dislal  end  may  projeci  on  ihe  dorsuni.  The  knuckie  of  the  aSecicd 
finger  sinks  and  j>ariially  disappears.  The  lumbricalos  and  the  intcrossei  aid  in 
producing  this  dcformitv,  and  may  cause  the  proxima!  cnd  of  the  distal  fra^pneni  to 
become  prominent  on  the  dorsum  of  the  hand.  In  examining  for  ihese  fractures  it 
should  be  remembcred  that  the  mecacar]>al  bones  of  the  index-  and  middlc  fingers  are 
botmd  tightly  to  the  caq)iis  and  possc<is  hut  little  power  of  indcpendent  movement. 
The  others  are  more  movable.  In  the  treatment  of  these  fractures  the  normal  palnur 
concavity  of  the  metacarpal  bones  should  never  bc  forgotten. 

The  Phalanges. — Kpiphyscal  scparalion  of  tlic  phalanjjcs  is  cxtremcly  rart 
The  epiphys«j  are  ali  at  the  upper  ends  oi-  the  bones.  The  diajjnosis  from  severe 
sprain  or  from  fracture  will  usually  be  made  by  the  X-rays.  It  is  now  thouj^^ht  ihal  not 
a  fcw  of  the  cases  of  necrosis  of  the  proximaI  cnd  of  a  phalanx  foIlowinfj  acute  inflam- 
mation  or  \vhitiow  are  the  resnlt  of  epiphyscal  sprain  or  disjunction.  Of  course. 
necrosis  is  often  the  sequel  of  the  spread  of  iiifeeliun  from  tlie  supcrficlal  slructures 
of  the  hand  to  the  dosely  applied  fibro-celluUir  tissue  over  the  terminal  phalanges. 

Fractures  occur  most  freqnently  in  the  ])roximal  and  most  rarely  in  the  ter- 
minal phalanges.     The  relation  of  the  tendons  on  the  dorsal  and  jKilmar  suriaces 
usual1y  prevenLs  any  marked  displarmient.      Occasionally  an  antcrior  angular  d^s- 
formity  of  the  proximaI  phalanx  is  seen  after  fracture.     It  is  bclievcd  to  be  favorc ^ 
by  the  action  of  ihc  interossei. 

The  frequency  with  vvhich  both  tuberculous  and  svphilitic  inflamniations  afie^c^ 
the  phalanges  is  probably  due  to  their  exposiire  to  slight  injurv.      Thcy  are,  hov^^ 
ever,  not  often  tlie  subjcct  of  post-typhoidal  infection.     The  cause  of  whitlow  h; 
alrcady   been    mentioned.   and    vvill    be    recurred  to.      The   reason   for    the  ovi 
growth  of  the  bonv  striictures  of  the  hand  in  acromegaly  and  in  hvpertrophlc  p 
monary  osteo-arthropalhy  is  not  known.      In  the  latter  casc  it  has  becn  suggtst 
that  the  enlargement  of  the  terminal' pfialanges.  like  the  "  dubbing"  o(  the  fingers 
phlhisical  patients,  may  be  due  to  an  osteogenetic  stimulus  derived  from  the  pr 
ence  in  the  circulation  of  the  secondary  prmlucts  of  the  pulmonary  infection-     Th 
wouId  bc  analogous  to  the  increascd  rapidity  of  growth  observed  in  adolescen 
during  convalcscence  from  typhotd. 

Landmarks. — On  the  inner  side  of  the  hand.  belo\v  the  wrist,  ihc  pisifora 
bone  can  be  felt,  and  when  grasped  firmlv  can  be  gi\'en  slight  lateral  movemen 
Lower  and  more  cxtcrnally  the  hook  of  the  unciform  cAn  be  made  out.     On  tlt 
outer  side  the  tulH!rQsiiy  of  the  scaphoid  just  behnv  and  internal  to  the  radial  stj 
loid  and  stili  lou-er  the  ridge  of  ihe  trapezium  may  both  be  felt.     \Vilh  the  han^ 
in  fulI-flexion,  the  dorsal  prominencc  of  the  scaphoid  and  semilunar  and  the  cur\-c- 
line  of   their  arttculation  wilh  the  radius  m;iy  be  felt  ;   the  aritenor  and   posteric 
lips  of  tiie  articular  surface  of  the  latler  Ijone  can  be  palpated  and  the  groove 
depression  bcneath  ihem  rccognized.     The  projection  of  the  os  magnum  on  th 
back  of  the  hand,  and  occasionally  of  the  base  of  the  third  metacarpal  at  ita  articit-^ 
lation  with  the  os  magnum,  may  casilv  be  felt.    When  an  unusual  prominencc  of  the 
bones  e\isls,  and  is  first  noticed  after  a  fall  or  strain,  it  sonietimes  k-ads  to  a 
taken  diagnosis  of  exostosis  or  of  ganglion. 

The  metacarpal  bones,  ihetr  concavitv.  their  ex[)anded  anlerior  extremitics  form 
ing  the  knuckies.  the  shape  and  size  of  tlie  shafts  and  ends  of  the  phalanges,  and  cr^^' 
their  articulations  wiih  the  metacarpus  and  ivith  each  other,  can  ali  readily  bc  mad. 
out  through  or  between  the  overlying  tendons. 

The  surface  markingsof  the  hand  and  of  its  jointswi!l  beconsidercd  latcr  (pag*      * 
621.) 

LIGAMENTS  OF  THE  WRIST  AND   METACARPUS. 

The  ligamenis  and  joints  of  the  wrist  include  three  articulations,  ihe  raditf- 
carpal,  the  intracarpal,  and  the  carpo-meiacarpai,  which  often  receive  detailed 
separate  description.  The  simpler  and  in  many  ways  more  desirable  conception  of 
these  joints  is  to  regard  them  as  parts  of  a  common  articulation  consisting  of  a 
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ffeneral  capsulur  lig^ament  enclosing  3ynovial  cavities  separated  by  aii  ijitt_-rarlicuLar 
nbro-osseous  scptum  composed  oi  the  bonts  of  ttie  tirst  row  and  their  iiUi.-ro->seou5 
Ugajnents.  Preparatory  to  the  conimon  description  wliich  iulluus.  il  is  nc-L-t:5sary  to 
constder  the  ligamcnts  and  rt^lations  oi  the  groups  ot  honcs  which  take  pari  tn  ihe 
iormation  of  ihc  subdivisJons  of  tlic  general  articulation, 

The  pisiiorm  btinjj  practically  a  sesainoid  bone,  the  upper  cnd  of  the  carpus  is 
an  cgg-bhaped  articular  surfacc  made  chicfly  by  the  convexities  of  ihc  scaphoid  and 
semitunar  and  to  a  smali  extent  by  the  cuneiform  (  Fij^.  340J.  These  threc  bones 
are  united  into  one  apparatits  by  two  strong  inlerosseotis  /igamčitts  situaied  just 
faelow  the  proxima!  ends  of  the  bones,  covered  by  synovial  membrane  and  com- 

Fio.  340. 
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'Doml  Mvert  ot  ri^ht  wH«.  Thv  \t\\ni  of  utim  U  ofteiked  atiil  ihr  »hiift  illapUiccd  forvninl  and  mward  iashaw 
■nder  ttdeof  Itcud.  The  r»dio*«'Bipul.  iatt»i.-:LTtKil,  and  ciiiiK>-mi-ltii-nrp«l  >uiiiU>  atv  sl>awii  b)-  removing  thc  dorutl 
Nfamenu  ftnd  AcxiiiK  the  Hand. 

pleting  the  articular  surface.  They  complctcly  shut  off  the  radio-carpal  from  the  in- 
tracarpal  jouit.  The  latter  is  concavn-c<»nvex,  the  coticave  part  being  formed  by  the 
cuneiform,  the  semilunar,  and  the  hollo«-  surface  of  the  scaphoid  ;  the  convt\xity  by 
the  louer  surface  of  the  latti.r  bune.  \vhich  arliculatL-s  with  the-  trapeztum  and  irape- 
zoid.  The  concavity  amounts  to  a  socktrt.  of  which  the  side  fornied  by  the  scaphoid 
is  nearly  at  right  anj^les  to  the  l>ase,  while  th**  inncr,  formed  by  the  cuneiform,  is 
oblique.  The  scaphoid  \&  attached  to  the  semilunar  tnuch  less  tig^hlK'  than  is  the 
cuneiform,  so  that  considcrable  motion  occurs  between  them.  The  scaphoid,  besides 
slidinj^  in  various  direciions  on  the  semilunar.  can  turn  on  an  approximately  trans 
vcrsc  axis  through  its  proximal  ]>art.  which  perniits  of  flcxiun  and  extcnsion.  to 
some  degrec  independent  of  the  resi  of  tlie  first  row.     Its  Iower  end  may  also  move 
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somewhat  outurard  and  inward,  so  as  to  broaden  or  narroiv  the  soclcet     The  dJM;*  ^ 

row  ij(  carpa!  bones  presents  a  prominence  made  by  the  os  raa^'num  and  the  unči 

iorm,  vvhich  are  held  ftrmly  to^jfther  so  as  lo  inove  neurlv  as  one,  lUtinj^  inlo  ilit 
sockct  prcscnled  by  the  first  rnw.  The  i>uter  sidc  o(  ihis  promlncnco  is  tjuite 
straight,  making  an  entering  anjijle  uith  ihc  tra[jčzoiti,  rrcciviag  iht-  ridj^e  btiweei 
the  concavitv  and  convexily  ni  the  scaphoid.  At  this  point  noar  the  palmar  surfac 
ihe  ns  majjnum  receives  a  liganient  fioni  the  scaphoid,  vvhich  may  occasionallj 
tlcaerve  to  be  callcd  interosseous.  The  pisifonn  has  a  capsular  ligament  enclosinji 
the  joint  betwecn  It  and  the  cimeiform. 

The  lour  bones  of  the  sccond  row  are  joined  by  three  irUerosseous  ligamenls:  on- 

FiG.  341. 

tJlna    InlcTMScous  membrane    fUdiuft 
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Scaiiho- metle 


DomI  aspecl  ot  rif;hl  MTist. 

belween  the  trapeztum  and  trapezoid,  near  the  palm  :  one  betwecn  the  trapezoid  and 
os  maj^um.  near  the  dorsiim  ;  and  one  betwecn  the  os  mapnum  and  uncilorm,  much 
the  strong^est.  connectinij  the  palmar  halves  nf  tlie  Hones  at  the  distal  cnd.  None 
of  ihcsc  interrupt  the  ccimmunication  of  the  synoAial  caviiv  of  the  intracarpal  joint 
and  those  at  the  bases  of  ihc  metacarpals.  The  scaphoid,  scmilunar,  and  cunciform 
have  \'ery  properly  been  compared  to  an  intra-artinilar  fibro-cartJIa^e  or  Mcnisctis, 
subdividing  a  joint.  No  muscie  of  the  forearm  is  inserted  into  thcm.  fThe  flcxor 
carpi  ulnaris.  which  has  the  pisiform  as  a  sesamoid  bone  in  iis  tcndon,  has  its  rcal 
icrmination  in  the  fifth  mctacarpal,  )  Hence  ihis  series  is  never  dlrecllv  movcd,  but 
changts  position  undcr  the  jjressure  of  the  distal  row,  wincii  is  puUed  a^ainst  it 
hy  the  muscies  moving  it.  It  plays  an  important  part  in  the  movemenis  of  the 
joint. 
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lendons  and  their  sheaths.  It  is  strony:  nt  thc  sides  ;  \veak  in  front  and  behinfl 
The  stronger  bands  are  ine.xtricably  blended  with  the  rest  ;  lliat  <in  ibc  oiitside. 
cr/rma/  iaicral  iigamettt^^  runs  froin  thu  radial  slyloid  process  to  the  outt-r  side  nf 
the  scaphoid,  tbencc  to  the  trapeziuni,  and  is  continunus  with  the  capsulc  of  the 
carpo-metacarpal  joint  of  the  thunib.  The  intermil  lateral  /iffanttnt*  runs  frcnn  tlie 
slyloid  proccss  o[  ihe  uhm  to  the  side  of  the  cuneiform,  and  to  ihe  pisiform,  thencc 
to  the  narro\v  iiilenial  edge  of  the  uncifomi.  and  finallv  to  ihc  fihh  nietac:iqjal.  Tlip 
dorsal pati  of  ihe  cajisule  is  the  weakest.  but  is  much  štren irthei Kil  by  ihe  extcns(ir 
tenduns.  A  continuous  tavcr  j^asses  from  the  radius  and  ulria  tu  the  lii^t  row,  thencr 
lo  the  second,  and  thence  to  the  metacarpals.     The  general  dircction  of  the  fibrcs  « 

FtG.  343. 
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Aolcrior  atpect  of  rl^hl  wri>l-joliil.    A  ponioo  o>  tlie  anterior  mnulaf  linmciit  hAs  bccn  removsd  and  thccUMl 

the  ncKor  carpi  radialls  (>prii«d. 

the  proxima!  part  is  transversc,  inclininj;  inw.ird  from  the  styloid  process  of  the  radi 
and  the  scaphoid  to  the  cuneiform.  This  constitutes  the  dorsal  transversc  ligarnef 
which  5cr\'es  to  hold  the  head  of  the  os  inaj<num  and  the  adjolninj^  part  of  the  un^=^ 
form  in  the  socket  made  by  the  concavitv  of  the  first  row.  It  has  no  dcfinite  bordcr — "*■ 
ToIerably  distinct  bands  pass  to  the  hases  of  tlie  four  inner  metacarpals  ;  tho<vc  <^ 
the  second  and  third  are  tensc  and  ihc  nthcrs  lax.  Various  accessor)*  bands  a*^ 
ohen  found.  The  anterior  part  of  the  capsule  In  the  hollow  of  the  wnat  is  slronge^  %. 
it  is  reinforced  by  oblique  bands  converjjinj^  downward.  Many  of  these  fibrcs  ar^  I 
attached  lo  the  narrow  pahnar  prominence  of  ihe  os  mai;n«m.  Pretty  distinC/ 
bundlea  ro  to  the  bases  o(  the  metacarpals.  Very  small  disks  project  into  both  ihc 
radio>carpal  and  the  intracarpal  jointsironi  the  dorsum,  which  are  hardlv  seen  excep( 

*  tti.  Mllaurolc  car*l  mdlale.    *  Ui.  cvIUtcrslc  esrrl  uliiBre. 
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TransveTK  scction  ihfoutth  rjRtit  vria  from  above.     Th«  fli>xnr  »ndoni 
huvc  becu  leiuovcd  froiu  tbe  ouibI  bcneatli  ifaeaunuUi  lijfaniciiL 
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ien  scciioiis.     Their  broader  b;ises  are  attached  to  ihe  capsule,  aiid  thc  Irce 

fdges  cnd  in  ihu  joint  fitiing  in  belwccn  thc  f>onc3. 

\\ti  pisi/orvi  luis  a  special  joint  on  the  palniar  side  of  the  cunciform,  wiUi  a  lax 

e.     This  is  strcnj^th- 

itcrnally  by  a  biindlt-  Fig.  344. 

:hc     CTinciform    run-  Amcriof  annular  liKatncnl 

nm  rhi-  f1nrii4l  to  tlir-  Palmar  fascU  Palinar  rarpal  liftamcnts 

»ni  tnc  UOrs.ll  10  UlL       Musdcs  o(  litlle  fmKCi  ^  \  1  rmSatioSfk 

'  side.       r\vo   uull- 

i  bands  pasb  doun- 

rom  it  on  the  latter 

;  the  one  tn  the  base 

Afch  metacarpal  is 

ihe   cnd    Icndon  of 

!Xor    carpi    tihiaris, 

ler  passes  obliquely 

proxinial  edjje   ol 

ciform  process, 

he  Anterior  An- 

Ligament.—Tliis 

xlremcly  strong  strurture,  bridginp:  the  hollow  of  the  wrist.  and  cnclosin^  a 
through  which  pass  thc  tcndons  oi  tiic  laiig  flcxors  of  the  ihumb  and  fingers 
le  median  ner\"c.      It  sprin>js  internallv  from  thc  process  of  tlie  unciform  and 

from  thc  pjsiform,  the  latter  part  being  liised  viith 
^^  Fig.  345.  the  band  from  it  to  the  unciform.      It  is  attached 

^B  ^BiT^I'         I         extLTnany  to  the  ridjjc  on  thc  irapeziuni,  and  by  a 

^V  1W  1  1  deeper  pructss  to  the  tiiberosity  of  the  scaphold 

^"  I  M  i  u        I         and  to  the  inncr  side  o(  the  front  surface  of  the 

trapezium.  ihns  splittin^  to  allow   the  passa^e  of 

K-— ..« -|-T|-,-  .  ,-         .        ihc  lendon  of  thc  f1exor  carpi  radialis  through  a 
17  I        special   canal    in    thc    groove  of    the   trapezium. 

tj  \  I        Frozcn  seclioiis  ifirough  thc  wrisl,  passing  through 

-ji  .',,  1   \       the  pisiform  (  Fig.  .^44)  (  but  not  tlio&e  through  ihe 

'  unciform),  shoiA-  dccp  libres  from  tlie  annular  liga- 

mcnt  passing  dovin  under  the  canal  and  hlending 
with  the  front  of  the  capsiilar  ligament  of  ihe 
wrisl.  The  jjroxiinal  aiid  distal  lxirders  of  the 
ligament  are  sonieivhat  arlihcial,  as  it  is  connected 
with  the  faseia  of  ihe  forcarm  and  \vilh  ihe  palmar 
I  fascia,  besides  receiving  fibres  from  the  )Wxor  carpi 

i'  irinaris.     This  anterior  annular  ligament  holds  the 

, ,  sides  of  the  «  rist  tirmlv  together  and  prevents  ihem 

'Sš^'*'/  ''^°"'    sprcadii^g    vvhcii    pressure    is    applied   from 

Jn*,  /  /      above.     Its  hhrcs  mingle  \\  ith  the  origins  of  nius- 

cles  of  thc  thumb  antl  of  t)ie  litik-  Jingtr. 

Thc  posterior  antiular  ligament  is  but  a 
thickening  of  the  fascia  of  the  back  of  the  forearm, 
and  has  no  ]>lacc  amnng  thc  trne  ligamcnls. 

The  Carpo-Metacarpal  Articulations. — 

Those  of   thc  four  inner  ringcrs  have  hecn  parliallv 

described.    Thcy  cfjnnect  \vith  the  general  articular 

cavity  of   thc  urist.      A  band  from  the   adjacent 

cflgesof  thc  os  magnum  and  unciform  to  thos<-  of 

the  third  and  fourth  metacarpals  (Fig.  340)  does 

not    ccmpletclv    inlerrupt    the    continuily  of    this 

eavity.   as  it  does  not  reach    the  dorsa!   surface. 

The  carpus  and  metacarpus  are  connected  on  both 

nd  back  by  bands  which  can  bc  fairly  distinguished  from  the  capsule.    Trans- 

tvinds   nin  aiso  on  bolh   surfaces  from   thc  base  of  one  melacarpal  10  thc 

Thc  opposed  sides  of  the  bases  are  partly  covercd  iviih  articular  cariilage, 
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as  has  becn  described.     InierosseoHS  mctacarpal  ligamenls  connect  their  s'idt:s  distally 

from   tilis.      Thesu  cumplece  the  capsules,  which  are  imperfect  only  on  the  carpal 

side. 

The  articulation  of  the  thumb  (Fijjj.  342)  differs  from  the  others  in  being 

complete  in  itself.      It  is  a  saddlu-bhaped  joinL.      The  hand  iving  supinc,  the  !ong 

axis  uf  the  juint  slants  down- 
Fic.  346.  uard    and    invvard.       In    thi» 

direction  the  trapczium  iscm- 
cave  ;  at  rijjht  angles  10  il  con  — 
vex.    The  joim  is  surrounde<=&. 
by  a  capsule,  which  is  stronges-'* 
on  the  dursal  and  palmar  side&.  ^ 
uhere    the    direction    of    th ^ts. 
Abres    is    long^itudinal  ;     it    m^s, 
weak  at  the  outer  antcrior  on(^^, 
uhere   it    is  strengthened  l>—    y 
the  tendon  of  the  extcnsor  g~  -ff 
the  metacarpal  bone. 

The  motions  are  flexio^^n, 

extension,    adduction,    abdu      c- 

tion,  and  circuniduction.  R^—  0- 
tntion  in  the  flexed  positic^Mnn 
may  be  possiWe  from  the  ir:=^n- 
perfect    adaptation  nf   the  *=- sx- 

ticular  surfaces,  but  can  hardly  be  of  practical  importance.      Flexion  is  limited  ^P~  by 

ihe  locking^  of  ihe  palmar  projection  of  the  metacarpal  against  the  trapezium  ;  t'     ^he 

othcr  an^ular  motions  by  ilie  lension  of  the  ligamenls. 

Movcments    and    Mechanics  of  the    Wrist   and    Carpo-Mctacarp^^al 

Articulations.  —  It  is  convenient  in  studving  these  movcments  to  imag^inc  that  I  _^he 

metacarpus  follows  the  motions  of  the  seconci  row  of  carpal  bones.      This  is  trne  of 

tht*  index-  and  middle  fingers,  but  not  of  the  others.     The  motions  of  the  wrisl  '\n 

the  widcst  sensc  are  flexion,  cxtension,  adduction,  abduction,  and  circumducticz^i^fl. 

The  joim  is  a  compound  one.    eggshaped   above.    the  scaphoid,   seniilunar,   a-      jjc/ 

cunriform  acting  as  a  meniscus.     Tlie  motions  are  best  studied  by  removing  t_     fce 

skin  and  tendons  on  the  dorsal  aspect  and  inserting  long  pins  into  the  radius,  sef^«"?/- 

hinar.  and  09  magnum.  and,  for  some  purposes,  the  scaphoid.     The  Ronlgen  ra»^3 

havc  becn   useful  chiefly  as 

corrolHiraiory  evidence.     In  Fig.  347. 

Jle.vhn  ihc  motion  bcgins  in 

(hc  iippcr  joint.  whcre  it  is 

moRt  cxtensive  ;   as   it   goes 

on  the  Iower  takes  part.     In 

extfnshH,  atiirling  with  the 

arm  straight,  more  than  half 

occtirs   in    the   Iower    joint. 

AddHftion     (ulnar    flexion ) 

(Fig.  jhH,  //),  owing  to  the 

IcMcr  prtuninencr  tif  the  iilna, 

is  mori*  free  than  abdnction. 

The  meniscus  gliifea  to^ards 

the    radial   side,   and    in   so 

doing  assumes  the  relation  to 

thr    radius    that    it    ha.s    in 

oxtcnsion.       The    scaphoid 

louchrs  ihr  radius  only  by  one  md,  so  that  its  long  axls  approaches  the  direction  of 

that  o(  the  loroarm.  and  the  scmihmar  leavos  the  trianguhvr  carlilage.    The  cur^e  of 

the  meniscus  broadens,  increasing  the  distance  between  the  ends  of  the  cuneiform 

and  the  scaphoid.      A  small  part  of  ihe  motion  occurs  in  the  mid-carpal  joint.     The 

unciform,  moving  with  the  os  magnum,  comes  ncarer  to  the  semilunar.     The  space 
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between  the  neck  of  ibc  os  magnum  and  the  scaphoid  enlarges.  In  abducttan  (radial 
flexion)  (Fig.  348,  A)  the  second  rovv  ol  the  carpus  has  a  larg^er  share  Jn  the  motion 
than  in  adduction.  TheiUKniscus  moves  li>  ihe  tilnar  side  and  is  flexod.  nhilc  irs 
cnds  approach  cach  other,  narrott-ing-  the  arch.  The  lower  cnd  of  tht*  scaphuid  is 
crovvdcd  against  ihe  os  magnum  and  the  ]>roxima!  ind  of  the  unciform  recedes  froni 
the  semilunar.  Lateral  motions  do  not  occur  when  the  wrist  is  either  stronjfly  flexed 
or  exEendcd.  Tlic  screw  surfacus  uf  the  cuneiiortn  and  unciform  are  important 
factors  in  the  combination  of  antero-posterior  and  lateral  molions  ;  but  the  os  mag- 
num and  unciform,  which  move  loj^ether,  do  not  twist  in  the  sockel  fonned  ljy  the 
first  rou'  it  the  latter  be  fixed.  Ctrcumduction  is  a  combination  of  the  precediiig 
muiion^.  Though  the  meniscus  moves  as  a  \vhole,  the  scaphoid  is  less  cIosely 
attached  to  the  semilunar  than  is  ihc  cuneiform. 

Fig.  348. 


RediH:edincln^ffoi»slt>BST«pti*,Sihowitij[  tfaepositionof  tbe  ciipat  boncs.    A,m  mdial  Sesion;  A.in  Dliurflczioo.' 

FIexion  is  limited  by  the  tension  of  the  dorsal  ligaments  ;  exten3ion  in  the 
upper  joint  chieflv  by  the  lateral  ligaments,  in  the  lower  by  the  locking-  of  the  bones 
of  the  meniscus  against  those  of  the  first  row.  Tiic  anterior  fibres  of  the  capsule 
probably  assist.  Lateral  motion  is  checked  in  the  upper  joint  by  the  side  liga- 
ments  :  in  the  lowcr  joint  it  is  limited  chiefly  by  the  shapc  of  the  bones.  The 
number  of  joints  between  the  carpal  bones  divide  ihe  force  of  shocks  transmitted 
through  the  hand. 

The  motions  of  the  carpo-mctacarpal  joints  of  the  fingers  are  almost  wanting. 
except  for  the  ring  and  Mttlc  fin)^'crs.  In  both  thcsc  ific  motion  is  es3entially  flexion, 
most  marked  in  the  latter,  and,  owing  to  the  dorsal  convexity  of  the  carpus,  tending 
to  oppose  the  little  finger  to  the  thumb.  * 

The  metacarpo^phalangeal  articulations  are  stirrounded  by  a  rather  loose 
capsuU,  which  is  insertcd  into  both  bones  prcttv  close  to  the  articular  cartilage. 
It  is  weakest  on  the  dorsum,  wherc  it  is  supported  by  the  extensor  ten<lons.     It 

'  In  tracings  from  X-ray  photographs  tt  is  in  places  ver>'  difficull  satisfactorilv  to  outline  Ihe 
s«parate  bones,  ivartlv  because  the  contours  of  lxith  surface**  as  well  as  of  ihick  profCfise*;  are 
shown,..ind  partly  l>ecause  some  bones  Me  in  front  of  others.  ouihr  to  the  palmnr  coni-avitv  of 
the  urist.  The  Rteatest  difficully  is  with  the  respective  outlines  of  the  trapcziuni  and  traf*czoitl. 
In  the  ab<jve  fijj\ires  Ihe  outline  of  the  latter  Ls  mdJcated  in  dotted  lines.  Tliis  conJiision  i*;  of 
little  pmc.tical  importance,  since  the  dravvings  are  to  illustrate  the  changes  of  position  between 
the  first  row  and  the  forearm  on  one  side  and  the  second  row  on  the  other. 
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Fic.  .?4^. 


/ 


springs  from  lililc  holIows  on  ihe  sidcs  of  the  heads  of  the  metacar^als.     Longi- 
tiidinal  fibrcs  are  disiincl  at  ihe  sidcs.  if  soughl  for  from  »ichin  the  jciint.     The  cap- 
sule  is  streiigthencd  on  the  palmar  surfarc  hy  fibrous  or  hhro-cartilaginous  plaies, — 
iht glenoid cartihtgcs, — whicli  form  the  bcKiniiin^a  of  the  rtoor  of  the  canals  ior  iH-«  | 

Kesor  tendons  (Fig.  350).  Thcse  plaies  ar"^ 
tirml/  fastened  lo  the  bases  of  the  phalang&z^-r 
U'hose  mntinns  ihev  folIuw.  and  looselv  to  th  -^ 
metacarpals.  In  the  thumb  the  glenoid  plati  ■*( 
amounls  lo  liitle  or  nothing.  as  ihc  palmam — } 
aspect  of  the  joint  is  chieflv  covered  by  ihc  tw<^^ 
scsamoid  boncs,  which  are  firnily  held  nca — 4 
together  by  transverse  fibres.  \Vhen  sesamoid.  Ji 
are  present  in  the  uther  jninLs,  thev  are  lo»t  i^^ 
the  librous  ti<>auc  at  the  sides  of  these  platcss-^ 
The  glenoid  cartilages  of  the  four  inner  fingei — « 
are  attached  to  one  aiiolher  by  a  series  of  band  ^ 
of  little  stren^th, — the  transverse  mctatarp^cJ 
tigameni  {y\^.  351). 

The  articular  surface  of  the  metucarpal  i<s 
in  the  main  convex  and  that  ot  the  pbalanx 
concave.  They  do  not  make  a  irue  ball-and- 
socket  joint,  for  the  lonj;  axis  of  chc  latter  is 
transverse  and  at  right  angles  to  that  of  tlie 
former,  uhich,  moreover,  is  much  broader  at 
its  palmar  than  at  its  dorsal  end.  As  ihe 
glenoid  disks  are  paris  of  the  iloors  of  the 
canals  for  tlie  tendons  diverging  from  the  mid- 
dle  of  the  urisl,  ihose  of  the  second  and  fifth  fingers  are  nol  squarely  placcd,  bul 
incline  to  the  middle  (»f  the  hand. 

Movements. — When  the  finger  is  straight,  it  can  be  mo\*ed  lalerallv,  a  little 
back\vard,  and  dexed,  as  well  as  circumducted.  It  can,  on  the  dead  hand,  bc 
slighily  rotated  ;  but  ihis  motion  does  not  occiir  »n  Hfe.  When  it  is  fullv  flexed, 
lateral  motion  is  itnpossible  owing  to  the  tenseness  of  the  capsule,  M'hich  has  occurrcd 
in  two  ways. — partlv  from  the  fact  that  in  flcsion  the  phalanx  rests  on  the  broadcst. 
inslead  of  the  narrowest,  part  of  the  hcad,  and  becausc,  the  depressions  for  the 
origins  nf    the  strtingfst   lateral 

Fig.  35... 
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parls  being  near  the  dorsum, 
these  are  stretched  uhcn  the 
phalanx  has  travelled  rtnind  ihe 
palmar  promincncc  of  the  hcad. 

The  interphalangcal  ar- 
ticulations  differ  from  the  [ire- 
ceding  by  the  peculiarities  of  the 
articular  ends  and  the  greater 
relative  strcnglh  of  the  lateral 
parts  of  the  capsules.  The  gic- 
noid  cartilages  are  small.  There 
is  no  lateral  motion.  Thcv  are 
the  purest  hinge-joints  in  the 
body. 

The  Surface  Anatomy 
of  the  NVrist  and  Hand. — 
Thf  joint  bctivccn  the  forearm 
and  the  carpus  can  be  appro.xi- 
malely  indicaled  by  a  line  either 
on  the  back  or  the  front,  but  mnre  accuralely  on  the  former.  starting  from  the 
head  of  the  ulna.  nmning  n^^nrlv  transverselv.  but  with  a  slight  upward  bcnd. 
to  near  the  radial  stvioid,  and  ihcn  su-eeping  downward  to  its  tip.  The  firsl  row  of 
carpal  bones  can  be  made  prominent  on  the  back  by  fle.xing  the  wrist.     The  hollow 
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ic  dorsum  o(  the  os  magnum  is  distiiict.  and  some  indication  of  ihe  mid-carpal 

joint  m;iy  be  felt  ncar  it.      **  Siiylu!y  extemal  to  the  middlc  of  thc  hand  is  a  promi- 

nencc,  soinetimcs  iiidistincl,    luit  ofteii   \ery   we]l  markcd,  fornied  by   tlio   slvloid 

process  on  the  base  oi   the  ihird  met.icarpal  bone  at  ila  articulation  vvidi   the   os 

majrnum"  (Thane  and  Godlee).     On  the  palmar  side  the  pisiform  can  be  felt  just 

at  the  beginning  oi  the  hvpoihcnar  enijnence.      \Vhen  ihc  hand  is  flexed  and  tlie 

muscles  rclaxed.  it  is  casily  niovcd  from  side  lo  side.     The  unciform 

be    indislincUy  felt   bcIow  it. 

The  lubercle  ol  the  scaphoid  Fig.  351. 

is    ieh   \viih    ditficii!ly    l>elow 

and     intcrnal    to    the    radial 

slvloid.  and  at  the  heginning 

of  the  thcnar  cminence  (the 

ridge  on  the  trapezimn )  more 

clearlv.     The  jiosition  of  ihe 

auiiular  ligament  niav  he  de- 

duceti  from  these  points,  and 

it  may  be  fell  by  pressure  on 

ihe  hand.     It  is  a  general  rule 

for  the  jointi  bel\ve(*n  the  meta- 

carpals  aiid  the  phalanges,  as 

wcll  as  for  those  hK-tucen  the 

latter,    that    the   more   distal 

raoves  on  the  prosimal,  and 

ihat,     therefore.    the    promi- 

nencc  of  the  knuckle  in  f1e\ion 

is    made   by  the  head  o(  the 

metacar[)al.       AH    the    nieta- 

carpo-phalungeal  joints  can  be 

made   out  from    the  dorsum. 

The  sesamoid     b<jnes    of    the 

thumb  are  felt  with  difficulty. 

The  web  of  the  fingers  lies  aboul  thirteen  millimetres  distal  to  the  palmar  aspect  of 

the  metacarpo-phalangeal  joints.    That  oi  the  index-finger  is  about  midway  bctween 

the  transverse  fnrro«-  reaching  the  radial  side  of  the  hand  and  the  lirst  crease  on 

the  finger  ;  those  of  the  nther  fingers  are  in  the  same  relation  to  the  second  furrow 

and  the  respective  crcases.     The  interdigital  jomt.i  are  slightlv  distal  to  the  upper 

line  of  the  complicatcd  crcases  of  the  first  joints  and  to  the  singlc  line  of  the  crcases 

of  ihe  second  row. 
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P  PRACTICAL  CONSIDERATIONS. 

The  Wrist-Jo»nt. — The  radio-carpal  has  the  greatest  amount  of  molion  of 
the  three  rows  of  joints  that  iniervene  tK'twecn  the  metacarpus  and  the  forearm.  Its 
strength  is  not  dcrived  from  the  shallow  concavity  on  ihc  lower  cnd  of  the  radiiis, 
nr  from  the  ligaments  which.  laken  togeihcr,  con»j>osc  the  capsule,  l^ut  rather  from 
the  tough  fibrous  tissucs  forming  the  sheaths  of  the  large  nuniber  of  tcndons  that 
pass  over  llie  anterior  and  posterior  aspecls  of  the  joint  and  are  closelv  united  to 
the  ^»nes.  It  escapes  frequent  injurv,  also,  because  of  the  numerous  bones  that 
enter  into  the  carpns.  \vhich  by  their  gliding  motion  one  iipcn  the  othcrdiffuse  force 
rcceived  through  falls  upon  the  hand  ;  bccaiise  of  the  same  effcct  prodiiced  by  the 
movetnent  of  the  mid-carpal  joint  (intr.^c:4rpal  of  Duighl  1,  which  lakcs  up  part  of  the 
force  in  overextcnsion  of  the  hand  beit>re  it  rcaches  ihe  wrist ;  and  because  of  the 
absence  of  any  long  rigid  lever  on  the  distal  side  of  the  joint. 

Dislocation  barinrard  is  by  fai  the  most  common.  on  account  of  llie  frcquency 
of  falls  upon  the  hand.  The  diagrosis  frnm  Colles's  fractiire  is  made  by  obscrving 
that  in  dislocation  :  f  i  )  the  anterior  swclling  is  nearer  the  bali  nf  the  thumb  ;  (2) 
the  posterior  suelling  is  more  shiirplv  defined  at  its  upper  edge  ;  (3)  ihe  slyIoid 
cessof  the  radius  is  nearer  the  hand  than  that  of  the  ulna  ;  (4)  ihe  distance  from 


330 


HUMAN   ANATOMV. 


it  to  the  hcad  of  the  mctacarpal  bone  of  ihe  iiidex-finKer  is  shortcned  ;  Ts^  the 
antero-posterior  diameter  af  ilie  wrist  is  iacreased  ;  (6)  the  flexion  and  imniobi)tty 
of  iho  wri3t  are  greater. 

In  t\h\ocation /oru'arti  the  postcrior  swelling  (the  sharp  border  of  the  radius 
and  ulna)  approaches  the  hand  ;  the  roundcd  prominencc  of  the  carpus  is  on  the 

fronl  of  the  wrisi :   ihe  antcro- postcrior  diameter  is  increased  and  the  stylo-meta j 

carpal  measurement  is  lessencd.  j 

Outward  (radial)  dislocation  of  ihe  wrist  is  resisted  by  the  contact  of  th^^ 
scaphoid  with  the  styloid  procesa  of  the  radius  and  by  the  internal  lateral  ttgameni—^ 
lnward  dislocation  wou!d  thcorL*tically  be  easier,  as  there  is  no  bony  obstacie.  ani^S 
as  adduction  niay  be  cffected  to  a  grcatcr  cxtent  than  abduction,  and  with  greateais 
power.  on  account  of  ihe  Icverage  afEordcd  by  the  projection  of  the  cuneiform  am^^ 
pisitorm  boncs  on  the  inner  side  of  the  wrist.  ll  is  ior  this  reason  that  the  haiu-  ^ 
commonly  assumtfs  the  position  of  adduction  and  the  little  finger  beconies  inclincc::^ 
toward3  the  ulna  when,  irom  disease  or  othcr  cause,  the  muscles  lose  the  iaHuenciHrt 
of  vohtion  and  exercise  an  unconiroUed  sway  over  the  part  (Huniphry).  Disloca  ^ 
tion  in  cither  lateral  direction  is.  howevcr,  very  rarc. 

Spoutaneous  subhtxation  forward  Is  a  condition  thought  to  be  associated  uitttf! 
hard  manual  labor  in  which  the  strong  anterior  Hgament  becomes  stretchcd  and  th»-  4 
raUial  side  of  the  carpus  is  displacetl  fonvard  atid  upward.  This  is  foUoued,  \^m  i 
accordance  with  a  general  law  of  growtb  ( page  104),  by  an  overgrowt}i  of  ih^^ 
postcrior  portion  of  the  lower  end  of  ihe  radius,  from  \vhich  the  normal  opposin^  m 
pressiirc  of  the  carpus  has  been  removed.  The  lower  end  of  the  ulna  become^ai 
undulv  prominent.  i 

Disease  of  the  wrist-joint  is  freqnently  ttiberculous,  bul  may  be  septic  or  rheuK^ 
matic  or  gonorrhoeal  in  ils  origin.  As  the  joint-cavitv  docs  not  includc  the  epiphyseE=i 
lines  of  either  the  radius  or  ulna,  the  9ynovial  membrane  being  attached  to  th'<^ 
margins  of  the  epiphyse5.  disease  and  injury  of  the  latter  do  not  of  neccssity  involve  th>  «^ 
joint.  The  circumstances  alreadv  detailed  ihat  protect  the  joint  from  dislocatioK  ■<! 
also  protect  it  from  sprains  and  lessen  the  frequency  of  traumatic  svnovitis  and  ac3( 
the  scaueire  of  tranmatism.  I 

Disease  of  anv  VHnely  once  established  is  apt  to  extend  to  the  various  synovia^^ 
pouches  of  the  carpus  on  account  of  their  proximity,  to  involve  the  flexor  and  exa^ 
tensor  tendon  sheatfis  for  the  same  reason,  and  tn  result.  in  accordance  with  Jt:-^ 
character.  in  either  extensive  disorganization  or  miich  limitatioii  of  motion,  Th»-  -^ 
flexors  and  extensor3  on  the  front  and  back  of  the  wrist  act  with  about  cqual  force-^s^ 
and  therefore  but  llttlc  displarement  occurs. 

The  swelling  usuallv  show3  itself  first  on  the  dorsum  through  the  thinner  po*  - 
terior  ligiment.  the  joint  l>eing  nearer  the  surface  on  that  aspect. 

Landmarks.— The  line  of  the  urist-joint  is  convcx  upward,  A  straight  line 
drawn  between  tht*  iwo  stykiid  processes  is  oblique  downward  and  out\vard.  It 
unites  the  two  extremities  of  the  are  which  rcpresents  the  line  of  the  joint  The 
highcst  poinl  of  tliat  are  is  a  half-inch  above  the  interslvloid  line. 

If  a  knife  were  introduced  hortzontallv  belaw  the  tip  of  the  styloid  process  of 
the  ulna,  it  would  open  the  wrist-joint  ;  beIow  the  stvloid  of  the  radius,  it  would 
strike  the  scaphoid.  j 

The  rcmaining  landmarks  are  described  on  page  621.  I 

The  Joints  of  the  Carpus,  Metacarpus,  and  Phalanges. — As  the  inter- 
mediate  ligaments  uniting  the  separaie  bont-s  fif  each  row  of  the  carpus  are  ali  Irans- 
verse,  and  do  not  pass  from  one  row  to  another,  the  nii<i-carpa!  I  intracar^ial)  joint 
pcrmits  of  considerablc  motion  in  both  flcxion  and  cxtension.  It  undergoes  disloca- 
tion with  exlremc  raritv,  and  usuallv  onIy  as  a  result  of  a  degree  of  force  sufficient 
to  stretch  or  tear  lendons  and  Hgaments. 

Dislocation  of  the  second  row  of  the  carpus  forward  is  prevented  by  ihe 
manner  in  which  the  concavc  surfaccs  of  the  trapezimn  and  trapozoid  rest  upon  the 
postcrior  convcx  facet  of  the  scaphoid.  as  \vell  as  by  the  undulating  m:mner  in 
uhich  the  side  of  ihc  unciform  is  disposcd  with  rcgard  to  the  side  of  the  cuneiform. 
Displacemenl  backivard  is  prevented  by  llie  manner  in  which  the  round  head  of  the 
os  magnum  and  ihe  convex  postenor  and  upper  surface  of  the  unciform  are  let  into 


PRACTICAL  CONSIDERATIONS:  THE   CARPAL  JOINTS.       331 


.^bolltm  formed  in  the  antcrior  and  inferior  surfaces  o(  the  bones  of  the  ftrsi  row 
(HWBphrvO. 

The  jnims  bctwcen  the  individuiil  boncs  of  llu-  carpus  allow  of  but  httlc  niolion, 
and  mtich  forcc  is  needed  to  producc  displacenieiit  of  those  bunes.  In  tlie  order  of 
fre<iuency  the  os  magniim,  scmiUinar.  scaphoid,  pisiform,  trapczium,  trapezoid.  and 
unciform  have  been  reportfd  as  separaielj-  dislocated.  It  is  interestlnK  to  note  in 
relation  to  the  order  of  freqiiency  ihat  the  middle  finger  is  the  longest.  and  is  ihe 
one  most  expo9ed  to  injury  and  10  forcc  applicd  to  the  fingcrs  ;  its  mctacarpal  bone 
is  the  long^est  ;  it  articulatcs  dircctlv  wilh  the  strungcst  carj^I  bone, — the-  os 
magnum, — and  it,  in  its  tiirn.  vvlth  the  semiliinar,  uhlch  unites  wiih  the  scaphoid  in 
connecting  the  hand  with  the  forcann.  In  reported  cascs  the  pisiform  wa5  thouj^lit 
to  Ix'  dislocated  secondarily  after  the  rupture  of   the  tcndon  of   ihe  f\exoT  carj)! 

tlnaris  bclow  the  bone. 
[  Thf  other  separate  carpal  lLixations  have  biit  httlc  anatomical  intcrcst. 
Diseasf  of  the  mid-carpal  joint  is  usuallv  tubc-rculous,  and  is  apt  to  bcgin  in  or 
extcnd  to  the  os  magnum  hecause — i.  It  is  the  bone  most  exposed  to  trauinatism 
{vidr  supra),  receiving  the  effccts  of  injury  to  three  mctacarpal  bones.  2.  The  joint 
participales  in  the  movemenis  of  flexion  and  extensior  of  the  wrist,  which  are  j>artly 
iimited  by  the  portion  ol  the  obIiquc  fibrcs  (boih  radial  and  ulnar)  of  the  antcrior 
anntilar  ligamcnt  (page  325)  and  by  some  of  the  radial  fibres  of  the  weak  postcrior 
ligamcnt,  which  are  attachcd  to  the  os  magnuni.  3.  The  shghl  rolation  pcrmitted  in 
the  mid-carpal  joint  is  around  a  vtrtlcal  ;ixis  drawn  ihrougli  the  head  of  the  os  "lag- 
num.  A  very  sliglit  eniargement  of  the  bone  would  tend  to  pinch  and  bruise  the 
synovial  membrane  between  it  and  the  trapczoid,  those  two  bcing  more  closeIy  bound 
togethcr  than  anv of  the  other  bones.  It  has  becn  noticed  (Mundell)  that  the  point 
of  greatcst  tenderncss  In  these  cascs  of  carpal  tuberculosls  was  in  a  line  between  the 
index-  and  middle  tingers,  corresponding  to  the  junction  of  the  os  magnum  and  the 
trapezoid.  B;irwell  says  tliat  in  tubtfrculosis  of  the  wrist-joint  the  point  of  special 
tenderncss  is  on  the  outer  side  of  the  cxtcnsor  indicis  tendon.  Thts  is  on  the  same 
line,  and,  in  cases  in  which  the  carpus  has  become  involved,  would  corrcspond  to 
dic  same  point  of  junction. 

B  Dislocations  of  ihc  nietacarp:d  bones  from  the  carpus  usually  involve  single 
W»nes,  are  incompletc,  and  are  in  the  backward  direction.  The  wavy,  irregular  out- 
Unc  of  the  distal  cdge  of  the  carpus.  the  dovctailing  of  the  metacarpals  and  carpals 
by  means  of  the  alternating  convcxities  and  concavities,  and  the  strength  of  the 
interosseous  and  transverse  mctacarpal  Hgaments  sufliciently  explain  the  infrequency 
of  dislocation  of  the  mctacarpus  as  a  who]c. 

Dislocations  of  the  metacari>o-phalangeal  and  interphalangeal  joints  amount  to 
"  nearlv  thirtv  per  cent.  of  ali  dislocations"  (Stimson).  Rackvvard  displacement  of 
the  proximal  phalanx  of  the  tiiuinb  is  t)ie  most  frequent  and  the  most  important. 
The  cause  is  usuallv  exaggerated  extcnsion  of  ihc  phalanx,  which  carries  its  proximal 
end  up  onto  the  doraum  of  the  mctacarpal  bone  above  the  articutar  surface.  The 
rebition   to  the  muscles  of  the  thiimb  is  so  important  that  the  Iu.xation  tt-ill  bc 

ribed  in  that  connection  (page  617). 
Dislocations  between  the  plialanges  usually  occur  at  the  first  phalangeal  joint, 
ana  in  the  backward  direction.  as  the  cause  is  commonlv  a  fall  upon  the  palmar 
surface  of  tht:.  tinger  in  extension. 


THE   LOWER  EXTREMITY. 

The  Pelvic  Girdle. — This  consists  of  the  twn  innominate  bones,  which  join. 
each  olher  in  froiu,  and  ihc  sacrum  bt-hind.     \Vhil(:*  llif  thuracic  jfirdlc  is  adaptecA. 
to  freedom  uf  motioii.  ihc  polvic  is  tittcd  for  strcnj^th  and  support. 

The  studv  uf  tlie  iiinominaif  boiic  sliould  bc  jut-crded  by  a  general  idea  of  the:^ 
pelvi.s.     A  plane  betnecn  thc  pronionlorv  of  the  sacrum  and  the  top  of  the  pubt^=a 

divides  the  pclvis  into  ihc /a/st- pchis  above,  formed  chicflv  by  tfie  illa.  and  the  triu j] 

p^his  beIow.     Thc  laitcr  prcsents  the  .sacrum  and  cuccy.v  behind,  the  arch  of  thi 
pubes  in  front  and  bclovv.  and  the  tiiberosity  of  the  Lschiiiin  at  the  bide.     Behind  thl: 
is  the  sacrosciatic  natch,  niuch  reduced  by  ligaments.     On  the  sides  are  the  hip- 
joinls.  and  towards  the  front  the  obturator  or  tliyroid  foramen. 

THE   INNOMINATE    RONE. 

Thls'  consists  originally  of  the  iiium,  />iihis,  and  ischittm,  each  of  which  {omis;^. 
part  oi  ihe  hip-joint,  bnt  which  fiise  so  coiiiplete]y  that  the  lines  of  union  are  no  «:z3 
usiudlv  to  l>e  scen  in  thc  adult.     The  ilium  fnrms  thc  upper  and  posterior  part  of  th».«zj 
bone,  thc  pubis  the  front,  and  the    ischiiim  the  inferior.     The  two  lattcr  cnclose  th» 
obturator  foramen. 

The  Ilium. — The  ilium,'  a  plate  of  bone  forminjf  the  side  of  the  false  pelviti 
and  a  part  of  the  trne.  mav  he  said  tn  have  foiir  !>(>rders.     The  superior  border" 
or  cre&t,'  very  much  the  longtst.  is  convc.\  upward  and  outuard.      It  connecl!>  twr> 
lubercles,  tlie  antcrior  and  posterior  superior  spincs  of  the  iliiim,  of  wliich  the  fomiei-; 
is  a  knob  overhaniijin,^;  the  concave  anterior  border  and  giv  ing  attachment  to  Pou*  J 
part's  ligament  and  the  sartorius.  ubile  the  latter  Js  less  promincnt.     Thc  crcst  h 
a  doubte  latcral  curve,  the  front  half  being  convex  externally  and  tlie  posterior  inler- 
naHy.      [t  is  thicker  at  the  ends  than  in  the  middle,  and  prcsents  also  a  thickcnin)|^c4 
near  the  middle  of  each  curve.  projeciiiiij  on  the  convex  side.     There  is  an  esternaT-* 
lip,  from  ihe  whole  length  of  which  springs  tlie  fascia  lau  of  the  thigh,  an  inlernaf  J 
lip,  and  an  intermcdiate  space.     The  anterior  border  i?  short,  roundcti,  and  con^ 
cave.  descending  to  the  anterior  in/irior  spine,  a  knob  a  little  above  the  iKtrder  oft 
the  acetabulum  ftiving  origin  to  the  straight  head  of  thc  rectus  fcmoris  and  a  jjart  oii 
ihe  ilio-femoral  band  uf  thecapsiile  of  the  hip-joint.     Thc  posterior  border,  very^ 
short  and  also  concave,  ends  in  the  posterior  inferior  spine,  an  iil-marked  angle  at^ 
thc  bottom  of  thc  surface  that  joins  the  sacrum.     Thc  inferior  border  consists 
anteriorly  of  an  attached  part,  which  meets  thc  othcr  bones  in  the  acetabulum,  and 
behind  this  of  a  frce  concave  part,  vvhich  bounds  thc  upper  part  of  x\\'e  grtal  sacr(^ 
sciatic  tiotch.*     The  ilium  might  also  be  described  as  consJsting  of  an  cxpanded  por- 
tion,  narrowing  below  to  a  stein.  which  joins  the  other  bones  in  the  acetabulum.    Its 
up]H.T  pari  ftilltuvs  the  rur\'es  <if  the  crcst. 

The  lateral  nr  outer  surface  is  crossed  by  the  ihree  cun'ed  ox ^lideal  Unes, 
convex  al>o\e  and  behind,  al!  cniling  at  or  nt-ar  ihe  sciatic  notch.  Thc  superior, 
much  the  strongest,  arisL-ts  from  the  crest  al  the  middle  of  its  second  curve  and  ends 
a  little  in  front  of  thc  posterior  inferior  spine,  marklng  off  a  raised  rongh  surface 
behind  its  uppcr  two-thirds.  The  middle  begins  at  the  crest,  one  or  two  inchcs 
from  thc  anterior  superior  spine,  and  ends  near  the  lop  of  the  notch,  The  inferior^ 
the  faintesl,  st;irts  a  little  above  thc  anterior  inferior  spine  and  is  lost  near  the 
front  of  the  notch.  The  three  ghit<-al  musrles.  maximns,  medius.  antl  minimus, 
artse  respectivelv  behind  these  three  Hnes  in  the  order  gi\c'n.  \  slight  groove 
for  the  refU-ctei:]  tendon  of  the  rcclus  femoris,  starting  at  ihe  anterior  inferior  spine, 
runs  backviard  aliove  thc  acetalHihnn. 

The  ventral  or  inner  surface  is  divided  into  an  upper  posterior  and 
a  Iower  anterior  pirt  by  the  ilio-pectitieal  tine^  in  front,  and  a  ruugh  border  con- 
tinuini;  it.     The  lormer  is  a  line  beginning  on  the  pubis  and  continued  across  the 

■o« MU«.    '<N  lltsa.     'CrtiU  UUca.    'lariHir«  IkIiIii4Icb  ni«Jnr.     *  LUra  imaia. 
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ilium  to  the  sacrum,  separatiiiR  the  true  pelns  bcIow  Irom  the  false  above.  AH  of 
ihc  ilium  above  this  line,  excL*pt  a  snial!  part  i>nsicriorly,  is  a  smooih,  shaIlow  con- 
<*^\-ity,  the  i/iac /ossa,'  u-hich  contains  (hu  iliac  musclc.  It  ends  in  front  in  a  groove 
belween  the  antcrior  inienor  spine  of  iht-  ilium  and  the  ilia-pcclhuai  tmintnr^,'  a 
swflling  al«i\c  the  inner  jjart  of  ihe  acetabuluni  made  by  bolh  the  ilium  and  ihe 
pubis  at  iheir  poiiit  of  mettiny.  The  bone  \s  very  thin  at  the  middie  of  the  fossa. 
The  Iower  half  of  the  inner  surface  of  the  ilium  may  be  sulxlivided  inlo  t\vo  very 
<liaaimilar  pari^.     The  frunt  one.  forming  the  waU  of  the  trne  pelvis.  oppositc  a  part 
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of  the  socket  and  above  the  sdatic  notch,  is  smooth  ;  the  posterior  ia  rougfh.  The 
latter  presenLs  anleriorIy  the  rough  ami  pitted  aunm/ar  sur/acc"  corresponding  to 
ihat  of  the  sacrum.  A  iiarrow  depression.  \.hQ  pre-artimiar groove,  bounds  this  on  tlie 
smooih  surface,  receiving  the  tibres  of  the  antcrior  sacrit-iliac  ligament.  Behind  the 
auricular  surface  is  a  roii^rh  area  of  a  difierent  charactcr  \vith  an  elcvation  at  or  beIow 
the  middie  <»f  the  precedinj;  surface.  This  area  serves  for  the  attachmcnt  of  the 
slronj^  posterior  sacro-iliac  lig:amcniis.  Stil!  farther  ImoU  the  bunc  has  a  smoother 
inish  where  it  eivea  oricin  to  the  crcctor  spinic.     The  ilium   has   severa!  large 
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Hutrient  foramina ;  one  on  the  inside  of  the  lo\ver  hind  part  of  the  Iliac  lossa  xvm, 
forwar<J.  one  or  t\vo  on  the  outiide  near  the  anterior  inferitir  spine  run  backwHr<i, 
and  one  ncar  the  niirldie  of  the  secund  cmved  line  nins  dnwnward. 

The  Pubis. — The  pubLs  '  {os ptctitiis)  bas  a  flat  sqnarish  6ody,  u-hich,  mecting 
ils  fellou'  at  the  symphy3i3.  fornis  the  front  wa!l  nf  the  pelvis.  and  lwo  rami.  the 
superior  jdinin;;  the  ilium  and  the  inferior  joininj^  the  iscliium.     The  median  end  o1 
the  body '  is  wholly  taken  up  hy  a  rough  o\al  area.  the  svmphvsis  pubis,  bearing  the 
fibro-cartilage  of  the  joJnt.      The  spine"*  of  the  piibis  is  a  pointed  tuberde,  projecting 
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forward  from  the  front  of  the  uppor  hordcr  of  the  bone  some  two  ccntimctres  fmir* 
the  sympliysis,  to  which  Poupart's  ligament  is  attached.  A  ridge  runs  from  tfifc* 
obliqiieIy  h;ickward  and  inward  to  the  [j<>slerior  end  of  the  top  of  the  svmphvsis, 
which,  togfethcr  with  the  rough  surface  internal  to  it,  constitutcs  the  crrs/.  The 
term  anf^ic  is  applicd  to  the  line  of  jnnction  of  this  stirface  uiili  the  symijhysis.  TTir 
superior  ramus*  isprismatic,  havinj^an  antero-superior,  an  infcrior.  and  a  postcrior 
side.      ft  cnlargt-s  as  it  nins  otJtward  to  icjrm  a  part  of  the  socket.     The  iliopectineat 
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starts  from  the  spine  aiid  runs  obliquely  backuard  and  outward  to  the  ilium. 
rhe  triongular  iintero-superiar  side  of  the  ramus.  narr()W  at  the  inncr  cnd.  broad  at 
he  outer,  conca\e  from  side  to  side,  convex  from  before  backward.  \<  bounded 
Kliiml  by  the  ilio-pcctineal  line,  in  front  hy  the  odiuraior  cresi,^  which  runs  from  ihe 
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' me  to  the  inner  border  of  the  acetnbular  notch,  and  cxtcrnally  by  a  swciliny  at  the 

aper  inner  p;irt  of  the  socket, — the  ilio-pcitineai  cmintnce.     Tlie  ptjsterior  side,  broad 

the  inncr  cnd  and  narrow  at  the  outer,  is  quite  smooth.     The  inferior  border  is 

rked  by  the  bruad  obturator  groove''  above  the  fonimen,  passing  ironi  l>ehind  for- 
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fard^nd  inuard  for  the  nbtiirator  vessels  and  nerve.  The  inferior  ramus.'  flat 
nd  lliin,  rough  in  front,  smooth  behind,  extends  backu*ard  aiui  oiiiward  to  join  the 
imiis  of  the  i&chiunj.  It  is  constricted  just  above  the  point  of  union.  The  inner 
dge,  forminjf  part  of  ihe  pubic  arch,  is  somevhat  everted. 

'Crlna  oMaratvrla.     *  Švica*  ablaratofta«.     'Ihiaiuit  Ufrrtor. 


JOINTS   AND   LIGAMENTS  OF  THE   PEL\'IS. 


337 


border  rises  (rom  the  surface  of  Oie  bone  distinctlv  below  and  to  a  less  dcgree  behind 
and  above, 

The  thyroid  nr  obturator  foramen '  Ls  a  largc  oval  openin^.  \vith  the  larger 
eud  above  and  ihc  hm^  axis  running  <io\vnuard  and  outward.  bounded  by  ihe 
pubis  and  ischium.  A  little  tuUrrclp,  scen  bcst  froni  llie  inner  side.  marks  ihe 
uppLT  limit  of  the  ischi\im.  Alx>ve  is  tlie  obturator  graove  under  the  rainus  o£  ihe 
pubis.     U  is  closed  by  a  membrane.  except  under  the  ^toovc. 

Structure. — The  innominate  bone  is,  as  a  whole,  very  strong.  The  tvo  ihin 
places  are  in  the  middlv  oi  the  ilium  and  of  the  colyloid  cavity.  Jt  is  very  ihick 
round  the  joint  wherever  prcssurc  may  be  iransmilted  throu^h  the  head  of  the 
fennir.  Sections  siiow  radiatinpf  trabecula-  from  tht  sockct  connecEed  by  concentric 
lines.  The  bone  is  very  thick  in  a  3ine  from  tlie  socket  to  the  outer  expansion  of 
the  iliac  crest,  uhich  runs  ncarly  vcriically  in  ihe  uprijfht  position.  It  is  very 
strong  also  al  and  behind  the  auricular  surface. 

Development. — A  centre  for  the  iHum  appears  early  in  the  third  fcetal 
month  above  the  acctabulum  and  spreads  quickly  through  the  upper  pari  of  the 
bone.  One  for  tfie  ischium  appears  below  the  socket,  usualtv  bcfore  the  end  of  the 
same  month.  One  for  the  pubis  comes  decidt.'dly  laler  in  the  iliac  ramus.  ft  Js 
said  to  appear  from  the  fourth  to  ihc  fifth  month.  but  it  may  not  bc  prescnt  till  the 
sbcth.  At  birth  thcrc  is  stili  much  cartilage  around  and  between  the  tx)ny  cxpan- 
sions  from  ihesc  centres.  The  rami  of  the  pubis  and  iscluum  unitc  al  aboul  eight 
years  or  earUer,  bul  the  suture  mav  be  visible  on  the  inside  at  eighteen.  Ossitica- 
tion  commences  by  severa]  centres  m  the  ^'-shaped  cartUage  separating  the  bones  in 


Fig.  357. 


OssirH-ation  of  limomiaate  boiic,  A.  ;ir  lliird  l.rtal  nuiiuh  ;  R.  al  lilrlli;  C,  ilurinK  firai  )«ir;  D.tA.  *\il  w%\*\ 
E.  at  about  fiftcTn  j-ean.  a,  chl«f  centre  lnr  lljum;  *,  chief  c«mte  for  ^»chluni ;  c.  (or  pubis;  d,  lor  inbcmšitjr  ol 
(»chiiun ;  /,  (or  IIUc  crat;/.  for  antcrior  Infcrtor  spin«. 

the  socket  at  an  uncertain  dale,  probahlv  t>efore  ten  years.  One  of  thcse  centres, 
much  larger  than  tlie  rcst,  the  os  acelabiili,  persisis  at  the  front  of  the  cavity  be- 
tween  ihe  pubis  and  ilium  till  |>erbaps  fifteen,  when  iinioii  has  iiiatie  much  progress 
betwcen  the  various  [iarts  of  ihe  acctabulum.  The  lines  of  juncliun  mav  l)e  seen  on 
the  inside  of  seventeen  or  ei^;hleen.  that  l>etween  the  pubis  and  Lschium  persisting 
longcst.  Secondary  centres  come  about  pubertv  for  thi'  crest  of  the  ilium,  the  aii- 
lerior  infcrior  iliac  spine,  the  symphysis  pubis,  and  the  ischiai  tu))crosity.  Thev 
are  fuscd  al  lwenly,  excef)ling,  perhaps,  tliat  for  the  crest  of  the  ilium,  the  tmion  of 
\vhich  may  be  delaved  ;  thu  sulurc  marking  its  piescnce  is  one  of  ilie  last  in  the 
body  to  disappear. 

■  JOINTS  AND  LIGAMENTS  OF   THE  PELVIS. 

These  may  be  di\'ided  into  (i")  ihose  connecting  the  ilium  with  the  s;»crum  and 
last  lumbar  vertebra,  (2)  those  connecting  the  pubic  lx)nes  at  the  symphysis,  and  (,^1 
the  ligaments  forming  the  lateral  walls, — the  sacro-sciatic  llgaments  and  the  obtu- 
alor  membrane. 

'  foramni  nhlaratan. 
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THE   SACRO-ILIAC   ARTICfLATION. 

The  sarro-iliac  aniculatioH.  ofteii  'Liiiproper!y  cailed  Hv^  sacro-iluxc  svnrhondrom^ 
partakcs  of  thc  naiurc  of  l>och  a  triic  and  a  haU-joint.     The  oppased  siirfaces  »I 
thc  sacnim  and  iliiim  varv  grcatly  in  shape.     The  sacnint  is  hroader  in  front  tlun 
bchind,  so  that  the  line  of  the  joint  slants  tnward  as  \vell  as  back^ard  ;  but  occaaon- 

Fig.  358. 
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al!y  in  some  part  it  is  a  litde  broader  bchind  than  in  front.  Oftcn  there  is  an  c 
\vard  sucUing  bctwccn  ihc  bordcrs,  so  that  a  part  of  the  sacruni  is  received  int 
hf)Iliiw  in  the  iHum,  and  a  transverse  cut  of  thc  joint  sIiows  a  sinuous  Une.  Perh^^F- 
quile  as  often  the  ilium  prnjects  into  the  sacrum.  In  anv  čase,  as  a  rule.  there  iS  • 
ceriain  amount  of  intcrlockinp,  The  n])posed  surfaces  are  covered  with  cartilajf^^' 
The  Iaycr  on  thc  sacrum,  from  one  to  two  millimctrcs  thick,  is  at  Icast  twice  as  thicl^ 
as  the  olher,  and,  thougli  gcncrally  rcckoDcd  fibro-cartilage,  has  mvich  the  appcar- 

ance  of  hyaline.    The  two  are  sepa« 
Fig.  3S9.  '  " 
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rated  by  a  svnovial  cavity,  wbich 
is  endosed  by  the  sacro-iliac  liga- 
mcnts.  The  size  of  this  cavit>*is 
verv  iincertain.  It  may  extend 
backward  bcyond  the  atiricular 
surfaces,  occupving  on  the  ilium 
a  part  of  the  space  usuaLly  serving 
for  the  ori^in  of  tlie  |X)sterior 
sacro-iliac  ligaments.  or  it  may  bc 
encroached  upctn  by  fibres.  Some- 
tinies.  before  old  age,  the  joint  is 
rcplaced  hy  bone. 

The  fibres  around  the  joint 
are  severallv  named  accordinjf  to 
position.  1*hc  postcrior  sacro- 
iliac  ligament  (  Fig.  35S )  is  \'ery 
important.  It  comprises  manv 
Iayers  of  strong  fibres,  filling  up  the  depthsof  the  cleft  between  ihe  sacrum  and  ihe 
overbanifinj;  ilium.  e.xtendinf|j  from  the  roujjh  area  on  the  latter  behind  the  auricular 
siirface  lo  the  hack  of  the  laleral  m.Tsses  of  the  sacrum.  nearly  or  qutte  to  the  pos- 
terior  sacral  foramina  bc*low  thc  three  upper  sacral  vertebrs.     Those  of  both   sidcs 
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resisst  any  tendency  of  the  weij^hl  of  thc  bodv  to  force  the  sacrum  forwarcl.  A  rather 
<i/st:i  nct  supcrficial  band.  the  oblique  sacro-iliac  Itg^ament'  (  Kig^.  362),  passes 
/ronr>  the  jjosterior  supcrior  iliac  spine  to  thc  secontl  and  tliird  sacral  vertebrčE. 
A/^terior  aiul  supcrior  fibres  are  spread  alx)ut  thc  joini.  and  ruquire  no  spectal 
ription.  Sf^>nio  ni  Tlu:in  go  10  the  pre-auricular  sulcus  of  the  iliiiin. 
The  iUo-lumbar  Ugament'  (Fig.  359)  is  a  triangiilar  band  of  strong  fibres 
iv^^rging  froin  ihe  apex  and  the  front  surface  nf  the  transverse  process  of  the  last 
[ur»'^  tar  vertebra  to  the  top  of  the  crest  of  the  iHum  opposite  to  it  and  tn  the  an- 
tcr  »  <:jr  surface,  wherc  it  mingles  uith  the  anterior  sacro-iliac  fibres.  A  more  or  less 
di*t  inct  bundle  of  diverjjinj;  hi>res  to  the  top  of  thc  sacrum.  ncar  the  joim  willi  ihe 
%iM  m-ji  is  thc  sacro-lumbar  ligarnent  (Fig.  359). 

I  THE   SVMPHVSIS    PLBIS. 

^H  The  symphysis  pubis  is  generally  a  typical  half-juint.  the  fibro-cartilase  Cfiating 

■^^  opposed  jnibic  surfaces  being  very  dense  and  the  central  cavitv  small.  In 
?^fc:t:ion  it  apj>ears  as  a  linear  cleft  nearer  the  back  ihan  the  front.  Soinetinies, 
■Jf^^^i^^ever,  especially  in  women.  a  part  nf  thc  surfaccs  is  coaicd  with  hyaline  cartilage. 

r''^'"*  ^  total  breadth  of  tlie  siift  parts  (grcatcr  in  uoman  than  in  man)  rarely  exceeds 
^^  miUimetres.     Thecartilagcs  are  ensheathed  in  fibres,  the  dccper  parts  of  which 
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2re  inseparable  from  ihem  :  those  above  and  behind  are  of  little  con5equence. 
The  anterior  ones  are  In  several  lavers,  hetng  in  part  composed  of  fibres  from  the 
aponeurosis  of  the  extemal  oblicpie  and  of  fibres  of  origin  of  the  rtclus.  Thcy  are 
in  the  main  transverse,  but  those  from  thc  obUqncs  run  dounuard  and  in\vard, 
sometimes  making  a  disitnct  dctussation.  Thc  inferior  or  subpubic  fibres  are  col- 
lected  into  a  dense  transverse  band.  boimding  by  the  lower  side  the  pubic  arch  and 
being  joined  by  the  upper  to  the  fibro-cariilagc. 

THE   SACRO-SCIATIC    LIGAMENTS. 

These  are  two  lavens  of  fibres  p;issing  from  the  sides  of  the  sacrum  to  the 
ischium  and  forming  a  partial  wa]i  for  the  pelvis  at  thc  sacro-aciatic  notch,  where  the 
bonv  walls  are  \vanling. 

The  great  or  posterior  sacro-sciatic  ligarnent*  (Fig.  362)  is  cxternal  lo 
the  lesser,  which  it  conccals  tn  a  largc  extc-nt.  Ir  arises  from  ihe  outer  surface  of 
the  pelvis,  beginning  al  the  inferlor  posterior  spine  of  the  iliuin.  whcre  its  fibres 
mingle  u-ith  ihose  of  the  |X>sterior  sacro-iliacs.  then  Irom  the  posterior  edge  of  the 
border  of  the  three  lower  pieces  of  the  sacrum  and  irom  one  or  two  of  ihe  coccyx. 
Krom  this  broad  origin  it  narrows  as  it  passes  forvvard,  and  al  the  same  iime  twists 
so  that  the  outcr  surface  becomcs  the  inferior  as  it  is  iiiserted  into  the  under  side  of 
the  rubero<iity  of  the  ischinm.      As  it  reaches  the  tu!_n-rf>sity  the  fibres  at  its  inner 


THE   PELVIS   AS   A   WHOLE. 


Ut 


horder  hecomc  raiscd  from  thc  rest  and  are  inscrted  into  thc  inncr  bordcr  nf  the 
ntnius  «»i  the  ischium,  from  which  they  rise  in  a  fold,  ihn /afci/orm  /ij^ament,  within 
thc  pcivis,  continuoiis  with  the  obnirator  fascia.  The  Uj^atnciit  .it  its  ini^enion  into 
ihe  iul3erusity  is  continuous  with  the  tibrcs  uf  t)ripin  of  ihc  biceps. 

The  lesser  or  anterior  sacro-sciatic  ligament '  ( \r\^.  .163  >,  nnich  ihe smuller, 
is  sittiatt-d  intcmall)*  to  tbc  ^''^'■'ii'  sprin>jin>;  from  the  edge  <jf  thc  sacnim  bclow 
the  junciion  wiih  tbi^  iliiim  ;tnd  from  thc  side  of  the  upj)cr  pitrt  of  thc  coccvx,  bt'injf 
more  or  Icss  continiious  wiih  tho  interior  siirface  of  the  great.  It  narrows  to  its 
insertion  into  the  spine  of  thc  ischiiim. 

Thc  great  sacro-sciatic  foramen'  'T-* »g.  362)  is  boundcd  abinvc  !)>•  tlic  ilium» 
in  front  by  llic  iiiiim  and  ihc  isrhitini.  bchiiid  by  the  jjrcat  ligament.  and  below  by 
the  lesser.  It  transmit.s  thc  pvrilonnis  musfle.  theghitcal.  sciatic.  and  internal  pudic 
vessels  and  ner\e^,  and  the  nerves  tn  ihe  <>biuralor  internus  and  ^iiadratus  fenioris. 

The  lesser  sacro-sciatic  foramen'  (Fig.  362)  is  bounded  in  front  by  thc 
body  of  ihe  ischium,  above  by  the  lesser  ligament,  and  beIo\v  and  behinti  by  the 
obIiqiie  bcirder  of  thc  great.  Throiigh  it  pass  the  ohtiirator  intcrniis  muscie,  the 
intern;il  pudic  ves?;e!s  anrl  nervc,  and  the  ner\'e  to  the  obtiirator  internus. 

The  obturator  tncmbranc*  {  Fig.  363)  is  attache<l  to  the  margin  of  thc  fora- 
nien  of  that  name,  which  it  com[)letely  closes,  e.\cept  for  a  smal!  space  at  the  top  c^f 
the  grix»ve  under  the  rumiis  of  the  pubis.  Somptimea  there  are  perffiralions.  The 
dttarhnient  at  the  inner  side  is  tlirectly  to  the  sharp  edge  of  the  rami  of  the  pubis 
and  ischium.      At  the  outer  border  it  paases  into  the  periosteum  lining  the  pelvis. 

THE  PELVIS  AS  A  WHOLE. 
The  promonior>'  of  the  sacrum  and  thc  ilio-peciineal  line  separate  ihe  /rtu-  f*elvis* 
^(iw  frora  the  yaAr*  above.      Thc  latter  is  iKjunded  by  the  lower  lumbar  vertebra; 

Fig.  364. 


Ttir  pctvf«  from  bthind. 

and  by  the  flaring  ilia.     Thetruc  jKilvis  is  bonndcd  by  the  sacnim  and  coccyx  behind, 
by  the  !xidies  and  symphysia  of  the  pubis  in  front,  and  by  the  sacro-sciatic  ligaments, 

'  Ug.  ■arrH^inuMfli.     ^  t*tam.  btchUdiram    bmjkb.     'P»r*»i.  (»rb.  nlnu«.     *  U •nabrana  «bhinit«rt«.     'FHrb   oilsvr. 
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thc  ischia,  part  of  the  illa,  and  thc  pubic  rami  and  obturator  membrane  at  the  sides 
and  front.  The  plane  jiist  described  as  separating  the  trui?  anil  lalse  pclvis  is  ihc 
plane  o/  the  inteV  t»[  the  latter.  Its  grealest  indtvidual  variations  are  due  to  the 
grcater  or  less  projection  forward  of  ihc  sacral  nromonlorj'.  The  autlcf^  is  boundcd 
behnid  by  the  coccyx,  froni  the  sldes  of  uhicli  the  great  sacro-sciatic  ligamenls 
pass  to  the  iachial  tiibcrosilles,  thcncc  bv  the  rajni  of  the  ischra  and  pubes.  forming 
the  pubic  arch,  and  bv  the  subpubio  ligament  below  the  symphysis.  It  is  evident 
that  theae  planeš  converg^e  in  front  and  that  the  axis  of  the  pelvis  (an  imaginary  line 
in  the  centre,  periiendicular  to  an  indetinite  number  of  intermediate  planeš)  must  be 
a  curved  one. 

The  Position  of  the  Pelvis. — The  plane  of  the  inlet  of  the  pclvis  is  inclined 
to  the  horizon  aljout  60**  whcn  the  bodv  is  upright.  Thia  inclination  \'arics  accord- 
ing  to  the  figure  and  to  the  individual  peciiliarilies  of  the  pelvis  itself.  Hermann 
von  Meyer's  eonjugaia  vera,  a  line  from  the  top  of  the  symphysis  to  the  line  usually 

Fig.  365. 
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found  in  the  third  sacral  vcrtebra,  runs  al  about  30**  with  the  horizon.  This  is  a  more 
tnistworthy  angle  than  that  of  the  phnie  of  the  inlet  ;  bnt  even  this  is  not  constnnt. 
It  is  bettcr  to  try  to  determine  the  proper  position  of  every  pclvis  for  itscIf  than  lo 
attenipt  to  make  ali  confomi  to  one  angle,  ivhicli  for  these  reasons  \s  impossihle. 
The  two  lx)rders  of  the  cotyloid  notch  should  be  piit  in  the  same  level,  which  »ill 
bring  ihe  anterior  superior  spines  of  the  ilia  into  ihc  same  vertical  plane  as  the  spines 
of  the  pubes.  The  tip  of  the  coccyx  should  be  at  abnut  the  level  of  the  top  of  the 
symphysis  :  owing  to  the  many  \'ariati(ms  nf  ihe  former,  however,  its  position  must 
bc  unc'.;rtain.  The  height  of  the  promontor\'  above  the  symphy.sis  is  about  9.5 
ccntimetrcs  (3^  inches)  in  man  and  about  10.5  centimeircs  (4>^  inches)  in 
woman. 

The  diameters  of  the  true  pelvis  of  woman  are  of  great  practicnl  importance  in 
roidwifery.  The  standards  are  the  antcro-posterior,  the  iransverse,  and  the  obfigue 
(the  latter  from  thesacro-iliac  joint  to  the  acetabiilum  of  the  opposite  side)  measurcd 
at  the  inlet,  the  outlet,  and  at  an  intermediate  plane. 

'  Avrrtiin  pt\i^  M>peri«r.    *  ApcttMr«  Mlvb  labrtor, 
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The  index  of  the  pelvis,  of  interesi  in  anthropoIogy,  U  thc  proportion  of  the 
antero-posterior  diameter  to  ihe  transverse  at  the  pelvic  iniel,  ihe  Uitter  bcing  lOO. 
Thia  index  is  80  for  Kiiropean  males  and  78  lov  iemales  f  Verneau ).  In  the  lowcr 
races  ii  is  considcrably  hijfher,  implving  a  narrower  pelvis.  Pelves  with  indices 
beIow  90  are  piaiyp€Uic,  with  indices  from  go  to  95  mesaiipeUic,  and  above  95 
doiukopfUU. 

Anothcr  indejc  to  show  the  relative  depth  of  the  pelvis  is  the  proportJon  o(  the 
breadth  bctween  the  most  dislanl  points  of  the  iliac  crests  to  the  heiglit  (roni  the 
top  of  the  crest  to  the  tuberusity  of  the  ischium,  the  laCter  being  100.     According  to 
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"^opinard.  ihis  index  is  126.6  for  male  and  136.9  for  iemalc  Eurojicans.     It  is  lower 
Sil  the  lnwer  races,  shoviinjr  that  in  them  the  pelvis  is  relativelv  deeper. 

DlfTcrences  due  to  Sex.— The  5exttal  dlf^ercnccs  of  the  pelvis  are  far  more 
marked  tlian  ttiose  of  anv  other  part  of  the  skeleton.  The  male  pelvis  is  deeper  and 
narrowcr,  the  feniale  shorttr  and  broader.  It  is  to  be  noted  that  the  greater  breadth 
of  the  female  applies  essentiallv  to  the  trne  pelvis.  At  the  inlet  this  is  both  relatively 
and  absoIutely  broader  in  woman.  The  male  promontory  is  more  projecting.  The 
most  characteristic  feature  is  the  pubic  arch.  uhich  is  of  a  mnch  greater  angle  in 
woman.  According  to  Verneau,  it  is  from  38°  to  77°  in  ihe  male,  with  an  average 
of  60**  ;  and  from  56°  to  104°  in  the  female,  with  an  average  of  74°.  The  symphy- 
sis  is  ahorter  in  woman,  and  thc  bordcrs  of  the  arch  probably  more  everted.     The 
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greatcr  lightness  ol  ihe  femalc  skeleton  5hows  particularly  in  ihis  pa  rt  of  the  pelvis. 
It  is  owing  to  the  greatur  divergeiice  ol  thc  rami  thai  the  front  o(  the  obturator  fora 
men  is  siraightcr  in  thc  ft-male.  making  it  more  triangular  and  less  oval  than  in  the 
male.  The  »pines  oi  the  ischia  are  Jarthcr  apari  in  uonian.  According  ta  Vumeaii, 
those  in  man  are  rarely  more  than  10.7  cenumetres  (4^  inches)  apart,  and  otleii 
less  than  9  centimetres  ( 3>4  inches )  ;  while  in  waman  they  are  oflen  more  than  10,7 
ceniimctres  apart,  and  never  less  than  g  ct-ntirnelres.  He  sUles  ali*o  that  in  nun 
the  spines  of  the  ischia  are  sometimes  intcrnal  to  the  postcrior  inferior  spincs  of  thc 
lila.  but  that  tliev  are  aluavs  extfrnal  tn  them  in  wnman.  The  sacro-acJatic  notcb 
is  usuallv  wider  and  less  dcep  in  thc  (emale.  Therc  is  much  irregularity  in  r^^artl 
to  the  false  pelvis.  The  anterior  superior  spines  of  the  ilia  are  farther  apart  in 
woman.  U  does  not  follow  that  ihe  same  is  true  of  ihe  niList  lateral  (>oints  of  thr 
crests  of  the  ilia.  In  powerfiil  male  bulies  tliey  are  farther  ajjarl  than  in  fcmali: 
ones,  The  vertical  depth  of  the  false  as  wen  as  of  thc  true  pelvis  is  greaier  in 
thc  male.  As  has  been  stated  elsewhcre.  the  male  sacrum  is  the  more  rcgularly 
curved.' 

Development. — The  pelvis  of  the  fcetus  and  infant  is  strikinglv  small.  and 
continues  relaiivclv  so  for  some  years.      The  peculiarilv  of  its  shape  is  largely  tluc 
to  the  sacrum.      Even  at  birth  there  is  but  a  verv  rudimcntarv  promonlory,  and  the 
sacrum  is  straight  or  nearlv  so.      Coniiequcnily  the  pelvis  is  funnel-shaped,  beiog 
largest  above.     The  height  is  greater  in  proportion  to  the  breadth  than  latcr.     U 
haa  been  shown  by  Fehling'  and  Thompson*  that  thc  se.v  of  the  pelvis  mav  b« 
recognizcd  by  the  usual  signs  as  earlv  as  the  fourth  month  of  fcctal  lifc.      In  the 
fcetus  the  transverse  diameter  of  the  inlet  e.xceeds  the  conjugate,  especially  in  tHc 
female.     The  average  subpubic  angle  of  the  fcetus  is  50"  in  males  and  about  68"    \y^ 
females.      In  thc  latter  thc  ischial  spines  are  farther  apart  and  the  sacro-scia t  »*^ 
notches  widor.     Although  aftor  birth  ihe  promont«->ry  becomes  stmnger.  it  has      "^ 
tendcncy  to  bc  double  partiv  alx>ve  and  partiv  belou*  the  first  sacral.     This  is  co^«"' 
recled  at  avcrv  indehnile  tirne  in  early  childhood.     Of  the  dctails  of  ihe  changes  t^>'5 
\vhich  the  great  tlifference  between  the  se.\es  is  brought  about  we  know  \'cry  littl^^^ 
Waldeyer*  states  that  the  external  measurements  of  the  fcmalc  pelvis  surpass  thc^^^^J 
of  the  male  irom  ihe  elevenih  to  the  fiftecnth  year,  but  particularly  from  the  foi 
teenth  to  ihe  slxteenth.     Thc  grouth  of  ihc  male  pelvis  is  more  rcgular. 

Mechanics  of  the  Pelvis.— The  mechanical  function  of  ilie  human  pdv 
apart  from  protecting  ihc  viscera,  is  chiefly  to  support  ihe  spine,  \vhelher  sitting 
slanding.     The  inlerruptir)n3  of  the  bony  girdle  at  the  symphysis  and  ihe  sacro-ilL 
joints  add  to  the  strength  ol  the  slructure  an<l  brcak  shocks.     There  is,  however» 
real  motion  at  the  sacro-iliac  joints  \vhith,  slighi  under  ordinarv  circumstances,  is 
importance  in  childbirth.     The  weight  of  the  lx>dy  transmincd  ihrough  thp  spi  a 
may  theoretically  be  said  to  lend  to  force  the  sacrum  down  betwcen  tlic  innnmin»^ 
bones  and  also  to  carry  the  promontory  downward  and  fonvard  into  the  pelvis,  t 
sacrum  rotaling  on  a  traiisvei^se  axis  passing  through  ihe  second  piecc  al  Uic  sacc" 
canal.     Motion  in  the  former  direction  does  not  occur,  but  in  the  laller  il  mav    < 
a  slight  degree.'     \Vith  the  body  Iying  on  the  back,  if  the  legs  are  stronglv  flex 
and  pressed  against  ihe  abdomen,  the  pel\'is  rotates  on  the  sacrum,  the  symphy!ri» 
'  rises,  and  the  antero-posterinr  diameter  ol  the  inlet  is  lessened  ;  if  the  legs  be  strong^J? 
e.xtended  by  being  brought  down  over  the  edge  of  the  table,  ihis  diameter  is  in* 
creased,  the  difierence  l>elween  the  extrcmes  beins  one  centimetre.     At   the  en<i 
of  pregnancv  these  joints.  as  well  as  that  of  ihe  synii>hysis,  are  loosened  so  as  to 
adinii  oi  more  motion,  which  is  no  doubt  ol  real  value.      Assuming,  as  al  first.  the 
pelvis  to  Ije  the  fiKed  part,  the  tendency  to  displacement  of  the  sacrum  in  eilher  of 
these  directions  is  reslsted  by  the  posterior  sacro-lliac  ligaments.     The  sacnim  is  nol 
really  a  kej^stone,  for  the  anterior  surface  is  broader  than  the  posterior.  cxcept  in 
some  fevv  scctions. 
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The  ft-KiKht  in  »tanding  ia  transi  ni  tlcd  lo  the  thigh  bones.  iii  sitting  lu  the 
tubcrosities  o(  the  iscliia  :  in  boLh  cases  the  parts  of  tlie  pelvis  runninji  to  ihe  pubes 
act  as  "tics"  to  prevent  ihe  spreading  of  the  arch.  The  circumference  of  the 
acetabtilum  is  of  strong  bone  to  rcsist  pn^ssurc  from  the  joint,  and  in  the  erect 
poišitiun  a  slronj^  pan  runs  Iruin  llic  sucki:l  dircctlv  upward  to  the  crest  of  the 
ilium.  The  thinness  of  the  bottom  of  the  acetabiiliim  in  atl  agcs  and  the  meeting 
there  in  childhood  ot  the  three  bones  make  it  a  weak  jilacc. 

Surface  Anatomjr. — The  anterior  superior  spine  of  the  iliiim  is  easilv  felt. 
but  čare  musi  U*  taken  not  M  mistakc  for  it  a  swelling  of  the  crest  an  inch  or  more 
bchind  it.  To  make  sure  of  thls  spine  as  a  point  for  measurementii,  the  finj^er 
should  bc  carricd  uver  it  froni  the  crest  and  thcn  back  again  till  it  is  arrested  by 
the  overhanging  spine.  The  anterior  inferior  spine  cannot  bc  lell.  The  outcr 
lip  of  ihc  crest  of  the  ilium  caii  easilv  be  lonowca  tn  the  postcrior  superior  spine, 
which  is  rnarkcd  by  a  dimpk*,  and  is  on  a  level  with  the  iniddle  of  the  sacro-sciatic 
joint.  The  iuberosity  of  ihc  ischium  is  readilv  ieit,  btit  it  is  too  thickiv  covered  for 
detnils  to  bc  recognized.  A  line  drawn  from  the  postcrior  superior  spine  to  the  outer 
part  of  the  tiibcrositv  of  tlie  i^cliium  \viil  cross  the  inferior  spine  of  the  ilium  and  the 
spine  of  the  ischium.  A  line  from  the  same  pnint  to  the  top  of  the  greatcr  trochanter 
urili  pass  ver>'  dose  to  the  highcst  point  of  the  great  sacro-sciatic  nolch.  The  sym- 
physis  of  the  pubes  and  most  af  the  bartlers  of  the  pubic  arch  can  be  felt.  The 
spine  of  the  pubcs  can  bc  recognized,  biit  usua]ly  not  vithniit  some  clifficully.  It 
may  be  necessary  to  fcel  for  it  bcneath  the  skin  by  in\'ayinaiing  the  scrotuni  or 
^abium.  In  uonian  it  is  nearlv  2.5  centimetres  from  the  median  line  ;  in  man  sorae- 
vrhat  leas. 

_  PRACTICAL   CONSIDERATIONS. 

W  Faihire  of  development  in  the  separate  bones  of  the  pelvis  produces  certain 
weU-k,nown  deforiiiities.  In  the  sacrum,  the  arch  of  the  upper  sacral  vertebra. 
Mvhich  is  formed  later  than  ihe  others  and  varies  notably  in  thickness,  is  frequently 
■ncomplete,  which  results  in  the  very  common  cK:currence  of  spina  bijida  at  ihia 
i-egion  rpage  1051). 

\Vhen  the  pelvic  girdle  is  incomplete  antcriorly,  there  is  an  interval  of  several 
inchcs  bctvvctn  the  pubic  bones,  and  ali  the  bones  of  the  pelvis  are  changed  some- 
-vhat  in  shape  and  direction.  The  defect  may  be  associated  with  cxstrophy  of  the 
"bladder,  epispadias  in  the  male,  split  clitoris  in  the  fcmak,  double  inguinal  hernia, 
ectopia  of  the  teslicles.  and  sometimes  ventral  hernia  from  scparation  of  the  recti 
muscles. 

Dfformitifs  of  the  pelvis  havc  even  more  interesi  to  the  obsletrician  than  to 
the  surgeon.  The  iisnal  ilifferences  bet\veeti  the  m:ile  and  fcmale  pelves  are  some- 
times absent.  constituting  an  ahnormalitv,  though  perhaps  slopping  shorl  ol  actual 
deformitv.  The  so-oalUd  masculint'  pelvis.  for  example,  is  characterized  by  a 
diminution  in  the  breadth  of  the  i>nbic  arch  and  an  incrcase  in  the  pubic  angle. 

The  female  pelvis,  as  compared  wiLh  that  of  tlie  male.  is  lighier,  less  compact. 
more  expanded,  shorter  in  vertical  depth,  broader  at  the  inlet,  \vith  a  greater  angle 
in  its  pubic  arch,  a  lesser  curve  in  the  siicrum,  and  a  greater  separation  betweeii  ihe 
ischial  spines.  and  is  thua  more  pcrfecdy  adaptcd  to  the  purposes  of  parturilion. 

The  chief  defonuities  due  to  faulty  development  may  bc  at  least  cnumeratcd 
bere  on  account  of  their  importance  in  this  reLition.  In  the  simpk  Jfal  pchis  the 
antero-posterior  diameter  is  contracted  by  the  advancement  of  the  sacrum  in  a  down- 
ward  and  for\vard  direction  between  the  iliac  bones.  The  equaUy  contracted  pehis 
resembles  a  miniature  normal  female  pelvis  with  other  peculiarities  that  approxi- 
mate  it  to  the  infantilc  ivpe.  '\\\^  fnnnelshaficd  pelvis  is  contracted  transverselv 
al  the  oudct  in  both  the  antero-posterior  and  transverse  dJameters.  the  cavity  is 
deeper.  the  sacrum  is  narrow  and  less  curved.  These  peculiarities  are  found  in 
vcrv  early  life.  and  hence  ihis  is  aiso  known  as  \i\^  foctai  pdvis.  The  obiique!y  cou- 
iraded  pelvis  is  due  to  imperfect  development  of  the  ala  on  one  side  of  the  sacrum, 
which  is  associated  with  many  sccontlan.-  deformtties,  amoiig  them  a  lack  of  cur\'a- 
ture  of  the  innominale  bone  on  the  affected  side.  The  transi'ersety  ccmtrafted peh-is 
in  which  both  sacral  alae  are  undeveloped  is  rarest  of  aH  contracted  pelves.     The 
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functional  importnnce  of  these  pelvic  contractions  should  be  studied  in  connectina 
with  ihe  nicchanism  <A  labor. 

The  pelvis  inav  be  delormed  as  a  reault  of  morbid  conditions  in  olher  parts  ol 
the  skeletun.      A  lateral  cur\'ature  uj  the  lumbar  spine  to  ihc  left  may  thus  bc 
companied  not  unly  by  the  usual  comp<;nsatory  dorsal  curve  to  the  right,  but  by 
curve  in  the  latter  direction  in  the  sacrum,  the  upper  niargin  oi  which  will  be  high' 
on  the  right  side  ihan  on  the  left.     Even  the  correspoiidinjj  rotatioii  wiU  take  place, 
and  the  ala  on  the  concave  side  will  be  rotated  lorward,  as  are  the  transverse  pro- 
cesses  of  ihe  dorsai  vertebra:. 

lrregularity  in  the  lengtlis  of  the  lower  limbs  iiiay  produce  a  similar  curve  ui 
the  sacrum. 

In   lx»th  cases  the  whole  pelvis  will   be  tilted  laterallv,   the  iliac  crcst  bcing- 
higher  on  the  convex  side  of  the  sacrum.      It  has  been  suggestcd  ihat  tliis  continu, 
ation  of  a  spinal  curvaturc  into  the  sacrum  is  someiinies  a  causc,  and  not  a  result, 
the  obliquely  contraclod  pelvis  described  above,  wiili  uhich  it  is  oftcn  associatei 
but  which  is  regardcd  as  congenital  Jn  ils  origin. 

Humphry,  alter  describing  the  ring  of  the  pelvis  as  heart-shaped,  and  callin^" 
attention  to  the  widc  arch  with  a  tlattened  or  dcpresscd  centre  of  the  upper  or~ 
posterior  half,  and  the  greatcr  cur\e  wtth  flaitentng  at  the  ilio-pectineal  re^on^ 
of  the  lower  or  anterior  half,  says,  "  It  results  from  this  configuration  of  the  pd — 
vic  ring  tliat  it  is  wcakest  at  fivc  points, — viz. .  at  or  a  Httlc  cxternal  to  both  sacro — 
iliac  synchondrosc3,  at  the  symphysis  pubis,  and  midway  belvvcen  ihc  latter  ancS, 
the  acetabula.  Hence  fractures,  whether  from  falls,  b]ows.  or  foreign  bodies  pass — 
ing  over  the  pelvis.  are  most  frecjucnt  at  these  points." 

In  studving  the  clinical  effecls  of  traumatism  a[>p]ied  to  the  pelvis,  it  is  helpful^ 
however,  to  considcr  it  with  reference  to  its  varioiis  fiinctions, — i.f.,  (a)  as  inter — 
posed  belwcen  the  verlebral  coluiiin  and  the  lower  fxtrcinlties  as  a  weight-carrier  ^d 
(d)  as  a  means  of  providing  for  the  molions  of  the  truiik  upon  the  lovver  limbs  andKd 
of  afift)rding  advantageous  points  of  atlachnient  for  the  niuscles  \vhich  effect  thaC^ 
motion  ;  {e)  as  a  bony  protection  or  reccptacle  for  the  abdominal  and  pelvi^?^ 
viscera.  i 

I.  n  it  is  vieu'cd  as  a  bony  ring  between  the  spine  and  the  ihigh  bones,  I 
intendcd  to  transmit  the  weight  of  the  hcad  and  irunk  from  the  formcr  to  the  latter.  ^I 
the  pelvis  may  be  regarded  as  made  up  of  iwo  main  arches, — one  which  is  in  use=Š 
when  standing,  the  other  when  sitting.  The  sacrum  is  the  pnint  of  union  of  both«^ 
these  arches. — one,  the  femoro-sacral  (Morris).  extending  from  the  acetabulum  -4 
through  the  strong  thickened  mass  of  fx>nc  indicated  on  the  inner  siirface  by  tfie=-d 
upper  ihird  of  the  ilio-pectineal  line  to  the  sacrum  through  the  sacro-iliac  joint  ;  th 
other,  ihe  ischio-sacral,  extending  from  the  tubcr  ischii  through  the  strong  bon 
mass  at  the  posterior  edge  of  tlie  acetabulum  to  the  same  point.  These  are 
essential  weIght-caiTyinK  portions  of  the  pelvis. 

AUhough  Cunningham  sav-s  that,  as  the  sacrum  narrows  towards  ils  dorsal  su^ 
face,  and  is  reallv  suspended  frnm  the  iliac  bones  hv  the  posterior  sacro-iliac  liga- 
mems.  it  cannot  be  considered  as  the  kevstone  of  an  arch.  yet  ibo  union  bctween 
the  sacrum  and  the  ilia  is  so  close  by  virtue  of  these  powcrful  ligaments.  of  tliosc 
upon  the  anterior  aspect.  and  of  the  recipročni  irregubrities  of  the  sacro-iliac  articu- 
lar  surfaces,  that  ihe  objcction,  though  technically  correct,  is  clinically  a  theoretical 
one  onIy.  In  describing  the  mechanics  of  the  remaining  or  accessory  portions  of 
the  pelvis.  regarded  as  a  weight-carrier,  Morris  calls  attention  to  the  facl  that  uhen 
murh  strengtli  is  essential  in  an  arch.  it  is  nften  prolonged  into  a  ring  so  as  to  form 
a  couoterarch,— /.<r.,  the  ends  of  the  arch  are  ticd  together  to  prevent  them  fn 
starting  ouiuard.  A  portion  of  any  weight  to  be  carried  liy  the  arch  is  thus  coi  ^ 
veyed  to  the  centre  of  the  counterarch,  and  borne  in  whal  is  called  the  sine  of  the 
arch.  In  the  pelvis  "the  bodv  and  horizontal  rami  of  the  pubes  form  the  tic  or 
counterarch  of  the  femoro-sacral,  and  the  unitcd  rami  of  the  pubes  and  ischium  the 
de  of  the  ischio-sacral  arch.'*  The  ties  of  both  arches  are  unitcd  in  front  at  the 
symphysis  pubis,  whirh,  like  the  sacrum,  is  common  to  both  arches. 

It  can  now  be  underslood  how  and  fthy  a  fall  upon  the  feet.  or  a  crush 
antero- posterior  or  laieral  in  direction,  though  such  dissimilar  accidents,  are  so 
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produce  fraciure  oi  the  horizontal  or  thc  dcscendinjj  ramub  of  the  pubes,  the  ramus 
oi  the  ischium.  or  of  ihejlia.  extema]  to  thc  sacro-iliac  junction. 

II  the  accideni  h;is  bcen  a  fall  upon  the  fect,  the  injury  will  probably  bc  confined 
to  the  acctabulum  or  lo  thc  pubcs.  In  young  bubjects  thc  acctabuluiii  niay  be  sop- 
arated  into  its  three  anatoinic;il  components  (Kijf.  355),  or  a  portion  of  the  rim  inay 
be  broken  ofi,  or  in  rare  cases  the  head  of  the  feniur  inay  be  driven  through  into  the 
pelvic  cavitv. 

II  the  traumatism  has  been  a  crush  in  the  antero-posterior  directton,  the  pubes 
will  probablv  firsi  fracturc  ;  if  ihe  force  is  continucd,  thc  protcction  afiorded  by  ihe 
"  lie  arch"  liaving  bcen  wilhdrawn,  thc  prcssurc  coinus  upon  thc  main  archcs,  \v]uc!i 
tend  to  open  out.  A  portion  oi  one  ul  these  archcs  may  tlien  givc  way,  and  a  sec- 
ond  fracture  may  occur  throutjh  tlie  ilium  into  the  sacro-sciatic  notch,  or  verticallv 
through  the  sacrum  itsclf.  More  commonly,  hott*ever,  thc  anterior  sacro-sciatic 
ligaincnts  givc  way  and  a  ceriain  aniount  of  disjunction  of  that  joint  occurs.  Even 
if  thc  crushing  force  is  ap]>Iicd  laterally,  it  is  usual  to  find  thc  pubes  again  fractured 
(rom  indircct  violencc.  11  tfic  application  of  thc  force  is  continucd,  thc  strain  comes 
upon  the  posterior  sacro-iliac 

ligamcnts,  which  may  rupture,  *''^-  3^- 

but  are  more  Hkelv  to  ulth- 
stand  thc  violencc.  which  thcn 
Jnay  restilt  in  thc  tcaring  away 
of  a  portion  of  thc  bone  into 
Hrhich  the  ligament  is  inserted. 

The  pubic  fraciure  is  dis- 
»verable  by  thc  usual  nieans. 
Tie  vcrtical  fracturc  of  the 
,iuni  or  thc  disjunction  of  the 
acro-iliac  svnchondrosis  an- 
eritjrlv  shnuld  be  suspected 
:  ihere  is  pain  in  the  rcgion 
upplicd  by  the  supcrior  glu- 
eal,  the  lumbo-sacral,  the 
ipper  sacral  ncrvcs.  or  the 
►bturator, — i.e.,  in  ihe  sacral 
egion,  the  butlock,  the  back  or  inner  part  of  the  thigh,  or  the  knee, — on  account 
>f    the  relation  of  these  nen-^es  to  thc  anterior  surface  of  the  joint. 

Marked  ecchvniosis,  sm  cDing,  and  tenderness  over  the  sacro-iliac  regions  pos- 
ertorly  indicate  tearing  oi  thc  posterior  ligamenls  or  the  (raclurc  by  arrachemeni 
ihat  has  been  describcd. 

In  al!  ihese  cases  the  gravitv  of  the  injur\'  depends  upon  the  presence  or  absence 
al  visceral  complirations.  If  a  double  vertical  frartiire  exist5,  estending  through 
the  rami  of  the  pubes  and  ischium  in  front  and  through  the  ilium  ncar  the  sacro- 
iliac  junction  postcriorlv,  it  is  obvioiis  tbai  thcrc  «111  bc  one  large  fragment  of  the 
pelvis  more  or  less  movable,  to  which  the  icmur  on  that  sidc  is  connected.  This 
condition  may  be  associatcd  with  upward  displaccmcnt  of  thc  fragment.  carr>'ing  the 
lemur  with  it,  and  it  may  give  rise  to  a  mistaken  diagnosis  of  fracture  of  the  neck  nf 
the  lemur.  Itshould  he  rcmembered,  as  Tillaiix  has  pninted  out,  that  in  the  pelvic 
lesion  rhe  relation  of  thc  grcater  trochanter  to  thc  anterior  superior  iliac  spine  is 
normal.  and  the  real  Icngth  of  thc  limb  on  the  affccted  sidc  is  the  same  as  that  on 
the  sound  side. 

2.  Other  fractures,  as  those  through  the  latcral  cxpansions  of  thc  ilja,  and 
epiphvseal  separations  involving  the  pelvis,  have  relation  more  especia!ly  lo  its 
function  as  af^ording  a  means  of  moving  the  trunk  npon  the  tou'er  limbs.  The 
cpiphyses  chieflv  separatc<i  are  those  of  (a')  the  iliac  crcst,  f^)  the  anterior  superior 
spine,  (č)  thc  [>ostcrior  superior  spine,  and  {d)  thc  anterior  inferior  spine. 

Thc  first  tlircc  of  thcsc  are  often  unitcd  in  one  long  cpiphysis,  but  portions  of 
this  may  be  detached  separately  by  muscular  action  or  by  direct  violence.  Cases  of 
separation  of  the  anterior  sujierior  spine  by  the  action  oi  the  alxiominal  muscles 
and  by  that  of  the  sartorius  have  been  reportcd. 


Line*  o(  (raclurcs  o(  Ihe  p«lvl». 


{ 


34» 


HUMAN   ANATOMV. 


The  antcrior  inferior  spine,  which  is  peculiar  to  the  human  pelvis,  and  aHords 
a  slight  Icverage  vvhicli  partiv  enables  ihe  rectus  fenioris  to  overcnme  thc  disadvaih 
lage  of  the  crecl  pDsition,  has  been  torn  off  in  the  act  of  rimninp. 

AUhough  the  ischial  tuberosllies  are  subjected  to  enurmous  pu)l  from  tht  pow« 
erful  hamstriiig  inuscles,  as  in  the  act  of  suddenly  straightenin^  the  trunk  from  a 
bendinjf  position  (\vlien  these  bones  project  far  behind  the  a.\ial  plane  and  diusoScr 
betler  leven^e).  their  epiph>'!ieal  disjunclion  or  their  (racture  (rom  muscuUr  acliun 
is  praclicall)'  unknown.  From  direct  violcncc  both  of  tliese  lesions  occur,  but  with 
great  rarily. 

3.   Considcred  in  relaiion  to  the  abdominal  and  thoracic  viscera,  thc  injurits 
and  diseases  uf  the  bones  of  the  pelvis  are  of  jjreat  imporuince.      Fractures  of  ihe 
faise  pelvis  have  been  followcd  by  latal  uound  of  the  amall  iiitestine.      Fractures 
runnirig  through  the  brim  of  the  pelvis  have  been  assodated  wilh  heniorrliagc  from 
the  iliac  vesscis  :  fnictures  of  thc  pubi-s  and  ischium  have  constanlly  been  compVi- 
caied  by  wounds  of  the  urclhra  and  bladder,  and  eveii  of  the  rectum.      The  pcxs- 
sibility   of   these   complicaiions    shoiild  never   l>e    forgoiten.      The    obvious   ai\a- 
totnica]  reasons  for  their  occurrence  will   be  recurred  to  when  these  viacera  art 
described. 

Diseasr  iA  the  pelvic  bunes,  like  their  deformities,  is  of  chicf  importance  in  itb 
relation  to  partiirition. 

In  rickrfs  the  shape  of  thc  pelvis  is  modified  through  the  mcdiutn  of  the  supc^f- 
iroposed  vveight  of  the  trunk  and  through  the  puli  of  muscles  resistcd  by  the  intc^:^- 
osseous  ligaments. 

The  weighl  of  the  body.  aided  by  the  psoas  muscles.  tends  to  press  the  sacru  m 
downward  and  fonvartl  l)etween  the  IHac  bones  and  to  rotate  Lhe  upper  end  fonva.  ^^ 
on  a  transverse  axis.      The  sacro-scJatic  and  sacro-iliac  ligamenl:;  resisi  this  forcir-c- 
which  ihus  results  in  chrusting  the  promoniorv  of  the  sacrum  lovvards  the  pubes  a«^>*^ 
in  increasing  the  sacro-vcrtebial  angle,  or  niaking  a  aharp  bcnd  in  it,  often  at  t^"^** 
junction  of  the  fourth  and  fifth  sacral  verlebr;e.      The  sacro-iliac  ligaments  conv^^^=^  J 
this  movcment  to  thc  posterior  superinr  spinoiis  processes,  which,  advancing  sotn- 
what  fonvard  and  inward.  would  tentl  tu  throw  lhe  anterior  half  of  the  innomina^ 
bones  outward.     These  are  held,  ho\v-ever,  tirnilv  at  the  symphysis  and — much  le-^- 
effectivelv — by  Pouparts  ligament.     The  ilia  are  ihus  thrown  omward  and   baci 
\vard,  so  that  the  distance  bctween  their  spincs  may  be  eqiial  to  or  greater  ih;^ 
thal  betwecn  lhe  sumnnts  of   the  crcsts.     As  a  further  resull  of  these  combinc- 
forccs  pushing  the  innominate  bones  forward  from  fjchind  and  holrling  them  in  plač 
in  front,  thev  are  abnormalIy  curved.  as  a  bow  is  bent  betwcen  one's  liand  and  tl^»- 
ground  (Hirat).     This  bending  of   the  ilia,  together  \vith  the  puli  of  the  exlern- 
rotators  of   the  thigh  {increased  by  the  usual   txi\ving  of   thc  femtirs),  carrics  th 
tubernsiiics  of  the  ischium  ontwanl,  so  that  thev  divcrge  like  a  monkey's.  flattonir*  t 
and  vvidening  the  pubic  arch  and  increaaing  the  transvcrse  diameter.     The  vej^hl  «^- 
ihe  trunk  on  the  summit  of  the  sacrum  is  so  niurh  the  most  effective  and  rontJnuotir^" 
force  applied  as  lhe  growing  child  vvaiks  or  slands  ihat  the  whole  pelvis  is  lilte<i 
forH'ard  on  iis  transvcrse  axi5,  lhe  inclination  of  the  superior  strail  betng  increaseW 
and  lhe  exiernal  genitals  displaced  backvvard. 

In  osieomaiacia  the  liones  are  much  softer  than  in  rickets  and  the  mechanisra 
of  the  pelvic  deforraity  is  simpler.  The  sacrum  vields  under  the  pressnre  of  ibe 
bodv  Hcighl,  and  becomes  acutelv  angulated  and  driven  forward  and  down\vard  into 
Ihe  pelvis  ;  thc  ischia  an<i  pubes  are  pushed  inward  and  backward  hy  ihe  force 
transmitted  through  the  acetabula,  the  pubic  angle  is  greatly  increased,  and  the 
pelvis  assunies  an  irrcgularly  triangular  or  "  triradiate"  shape. 

Thc  rhachitic  and  osteomalacic  pelves  may  approximate  each  other  in  shape,  but 
are  usuallv  distinct. 

Exostoses  of  the  pelvis  are  usually  found  over  one  of  lhe  joints,  or  at  poinis  of 
muscular  or  fascial  attachment,  as  along  the  pubic  cresls  u-here  the  iliac  fascia  is 
inscrtcd. 

Enchondroma  is  relalively  common  in  the  pelvis,  and  olher  gTowths  occasion- 
ally  originale  thcrc. 

Congeniial  tumors  are  often  found  in  thc  sacro'Coccygefll  rcgion.     Their  shape 
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SCMnetimes  resembles  ihe  tail  uf  lower  animuU.  They  Iretjiienllv  arise  trom  the  an- 
terior  p;irt  of  ihe  coccyx  behind  the  rectum.  and  contain  muscular,  bonv,  epithelial, 
or  cartilaginous  elt-mcnts  in  ;»n  impcrfect  and  iraj^mentarj'  condilion.  VVIilmi  a  ihird 
lower  limb  is  found  connected  with  this  part  of  ihc  pclvis,  ihe  condition  is  known  as 
"  tripodism." 

In  some  o(  thereported  cases  of  parasitic  f<£tuses  the  point  of  junction  has  been 
in  ihis  regioii. 

Sinuses  over  the  sacrum  and  coc(:yx  occasionallv  persist  alter  abscesses  following 
bluws  or  laDs.  If  the  pus  hns  travclltd  in  a  lateral  direction.  the  siippiirating  track 
will  be  found  to  lead  to  the  rcgion  of  origin  of  the  tendinous  sacral  and  coccvt^eal 
fibres  of  the  glutcus  niaxitnus.  The  probc  niav  catch  against  these  polnts  and  give 
a  kind  of  grating  soiind,  like  that  due  to  bare  or  dead  bone.  The  continuance  of  the 
sinuses  is  not  the  reauU  at  necrosia,  bul  is  due  lo  the  unyielding  character  of  the 
tendinous  structures.  This  prevenis  apposition  and  unicn  of  the  sinus  valls  until 
tension  has  been  remo\'ed. 

^  Landmarks. — Anteriorly,  the  anterior  supcrior  spinous  process  of  the  ilium  is 
most  easilv  recognized  as  a  pron>inence  at  the  outer  cnd  of  the  fold  of  the  groin. 
In  verv  fat  subjecis  its  situalion  is  iniiicated  by  an  oblique,  slightlv  elongated  de- 
pression.  It  is  a  littlt  abovc  the  levcl  of  the  promontorj-  of  the  sacrum.  Running 
upward  and  outward  and  cur^ing  backward  in  an  irregularlv  S-shaped  line  is  the 
iliac  crest.  In  muscular  subjects  the  fibres  of  the 
rxternal  oblique  overhang  the  crest.  causing  a  crcasc 
n  the  soft  part.s  \vhich  lic  bclwecn  thc-se  fibres  and 
hose  of  the  gluteus  medius  a  litlle  below  the  level  of 
he  crest ;  il  is  knoun  as  the  "  iliac  furrow."  Itisicss 
narked  where  the  crest  passes  beIow  the  tendinous 
►ortion  of  the  erector  spinae. 

The  posterior  superior  spine  is  not  so  prominent 
s  the  anterior,  but  niay  easily  tn:  found  by  following 
he  crest  to  its  posterior  termination.  Its  position  is 
adicated  by  a  slight  depression  on  the  surface  on  a 
evel  with  the  second  sacral  spine  and  behind  the 
niddte  of  the  sacro-iliac  joint.  The  third  sacral  spine 
ies  jiist  below  in  the  mid-line,  and  indicates  ihe  level 
o  which  the  menibranes  of  the  cord  enclosc  a  distinct 
tpace.  and,  thcrefore.  ihc  Iowest  point  at  which  cerebro- 
spinal  fiuid  can  be  found.  The  curve  of  the  sacrum 
ind  coccyx  may  be  traced  to  the  tip  of  the  latter. 

The  ischial  tuberosities  are  easily  fell  \vhen  the 
hip  is  Hexed  and  ihe  fibres  of  the  gluteus  maximus  are 
thus  wilhdrawn.  A  biirsa  is  intcrposed  bctween  them 
and  the  layer  of  subcutaneous  fat  which  covers  them. 
Thcy  can  be  felt.  but  «ith  more  difliculty,  through 
the  gluteus  fibres  when  the  hip  is  in  extension.  Five 
centimelres  ( lwo  inches)  below  the  posterior  superior 
spine,  on  a  line  dravvn  froir  it  to  the  outer  part  of  the  tubcrosity,  lies  the  pos- 
terior inferior  spine,  and  five  centimelres  ( two  inches)  Iower  stili  the  spine  of  the 
ischium.  The  sciatic  and  inlernal  pubic  arlertes  emerge  at  ihe  junction  of  the 
lovvcr  and  middic  thirds  of  this  line.  The  pndic  artery  crosses  the  spine  of  the 
ischium  on  its  \vay  betwcen  the  great  and  small  sacro-sciatic  foramina.  A  line, 
called  N€!alon's.  drawn  from  the  anterior  superior  spine  to  ihe  prominence  of  the 
tuber  louchcs  the  top  of  the  greater  trochanter  and  crosses  the  centre  of  the  ace- 
tabulum  T  Fig.  368). 

The  puhic  svmphvsis  may  be  felt  indistinctiv  and  the  horizontal  rami  more 
easily. 

The  pubic  spine  is  readilv  felt  in  thin  persons.  In  fat  mates  it  may  be  most 
easily  found  by  tnvaginating  the  scrolum.  In  either  sex  the  tendon  of  the  adductor 
longus — made  tense  by  abducting  the  ihigh — is  an  unfailing  guide  to  it.  It  lies  on 
the  level  of  the  upper  edge  of  the  greater  trochanter.      It  is  just  below  and  a  little 
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intcrnal  to  the  exlernal  abdominal  rin^^,  and  is  on  the  outer  side  of  an  inguin; 
ht-rnia  antl  on  ihc  inncr  sirle  of  a  femoral  hcrnia. 

Willi  tliL-  fiiigcr  in  ihe  reclum..the  tip  of  the  coccyx  and  a  Iittle  o(  the  antcrior 
curve  can  hv  k-lt,  as  wc.'ll  as  the  small  sacro-sciatic  ligamenis  Icadin^  to  the  ischiaj 
spines.  Latcrallv,  ihc  tube  rosi  t  les  of  ihc  ischium,  the  stnooth  honc  forniing  the 
uall  of  the  [)elvis,  and  the  siructures  back  of  the  acutabulum  Cpage  1693J  can  be 
palpatcd. 

Through  the  vagina  the  config-uration  of  the  subpubic  arch  can  be  felt.  also 
the  pclvic  w'all  to  cithcr  side.  U  the  promontory  of  the  sacrum  can  be  touched, 
it  indicates  deformity  a(Xompanied  by  diminution  of  the  antero-posterior  pelvic 
ciiametcr. 

With  the  hand  in  the  rectum,  the  bhm  of  the  pelvis.  the  arch  of  the  pubcs,  the 
sacral  promontory,  the  mrve  of  the  sacrum  and  coccyx,  ihc  spines  of  the  ischiuin, 
and  the  margins  of  the  sacro-ischialic  foramina  can  I>e  p;dpaled. 

The  Joints  of  the  Pelvis. ^The  sat-rv-Zumbar  Joint  has  a  wider  range  oi 
moveinent  than  any  of  the  joints  betu-ecn  the  contiguous  dorsal  or  lumbar  verte- 
br*.  This  is  due  to  the  grcater  thickness  of  the  Intervcrtcbral  substance,  pcrniit- 
tinjjf  flexion  atid  extension,  and  to  che  fact  that  the  inferior  articulatiiig  proccsses 
point  more  antero-postcriorlv  than  thosc  of  the  other  lumbar  vertebra;,  ihus  adniit- 
ting  of  more  rotation  on  a  vertical  axis. 

In  spite  of  this,  on  account  of  (he  slrcnglh  of  the  Hgaments  of  the  joint.  and 
more  particularlv  for  the  reasons  that  tend  to  localize  the  efiect  of  traumati&m  some- 
what  higher  in  the  spine  (page  145).  sprain  and  disease  of  the  sacrolumbar  arttcu- 
lation  are  both  uncommon. 

Overextcnsion  of  the  joint  is  brought  abotit  if  with  the  body  prone  the  shoul-  | 
ders  are  ralsed  while  the  hips  are  fixed.  Pain  thus  produced  sugjjests  lumbar  or  ■ 
sacro-lumbar  disease,  as  in  sarro-iliac  disease  this  niovement  is  oflen  [taJnlcss-  I 

The  Siuro-cocfvgeal joint  is  not  infrequcntly  strained  by  falls  uiwn  the  buttock:^  -^ 
and  occasionany  the  coccyx  is  displaced  forward.  The  joint  is  s^imctimes  the  suhjecr  "^ 
of  disease.  The  symptoms  are  very  similar  in  ali  ihese  condilions.  The  attachmei^  ^ 
of  the  gluleus  maximus  makes  a  chanf^e  from  a  sittin^  to  a  standing  postiire  or  th 
rcverse  movement  painful  ;  it  also  causes  pain  if  long  steps  are  laken  or  if  runnin 
is  attempted,  and  this  is  aggravated  by  the  action  of  ihe  hamstring  muscies  ihroug 
the  mcdium  of  the  grcat  sacro-sciatic  ligament.  As  the  fixed  point  of  the  cxtcm 
sphindcr  is  at  the  tip  of  the  coccyx.  and  as  the  levator  ani  is  inserted  into  the  sid 
of  the  tip,  dcfccalion  is  associatcd  with  movement  in  this  joint,  and  thcrcforc  wit: 
I»ain.  The  latler  is  often  disproportionate  to  the  apparent  severitv  of  the  injury  o 
disease,  and  ihere  may  be  also  great  tenderness  to  the  touch  posteriorlv,  with  no  swell 
ing  or  local  heat.  As  these  caws  chiefly  orciir  in  u-omen.  Hilton  thinks  that  ihc^i^ 
are  trulv  "  hvsterical,"  and  ealls  attention  to  the  intimate  striictural  communicaiiow  "^ 
l>etwcen  ihe  many  sacral  nerves  sprcad  over  the  posterior  surface  of  the  sacrum  ai>e=:4 
coccyx  and  the  antcrior  sacral  nerves.  which  join  w"ith  the  hvpogastric  plcxus 
sympathctic  uithin  the  pelvis  and  thence  prnceetl  to  the  utenis  and  ni-aries. 

The  motion  of  the  sacro-coccygeai  }oint  is  of  great  importance  in  its  rcl 
to  obstetrics.      Ankviosis  occurs.  ;is  a  nile,  betwepn  the  thirtieth  and  fortieth  vears., 
but  the  joint  betwcen  the  first  and  second  sacral  vcrtebra:-  usuallv  rcmains  unaffectefi, 
and  leaves  the  capacitv  for  antero-posterior  expansion  during  labor  practicallv  un- 
impaired. 

Thf  Sacro-fliac  Joint. — Injury  to  and  disjtmctinn  of  this  joint  have  been  sui^- 
cientlv  descril^ed  under  Fractures  of  the  Pelvis  f^page  347). 

Disease  oi  the  joint.  on  account  of  its  slrength  and  immobilitv,  is  rare.  It  is 
usually  tuberculous  in  character.  and  is  often  secondarv  to  snppiiration  bencath  the 
ilio-psoas  from  disease  of  the  spine,  ilium,  or  hip.  Pain  Is  felt  on  standing,  \valkin)(. 
or  sitting,  ;ui  the  sacmm  in  ali  these  positions  bears  the  weight  of  ali  the  siiper- 
incumbent  structures,  and  on  account  of  its  shape  (page  ,■^46)  transmlls  it  to  the 
saero-illac  svnchondrosis.  The  pain  is  increased  by  coughing,  straining,  or  twisting 
the  loins, — i.e.,  by  whatever  calls  inio  action  the  muscies  attached  to  the  ilium. 
Through  the  relation  of  the  superior  ghiteal  nen.'e  to  the  front  of  this  joint,  pain  is 
often  felt  in  the  buttock,  and  thcre  is  wasting  of  the  decp  ghiteal  mvjsdes.     The 


Itn  ai>c^^ 
of  th<^ 

'c]atios^4 


J 


r 


PRACTiCAL  CONSIDERATIONS  :   THE   PELVIC  JOINTS. 


rdation  of  ihe  tumbo-sacra)  cord.  the  upper  sacral  ncrves,  and  thc  obturator  has 
alreadv  been  mentioned  ( page  347). 

The  l»ody  is  inclined  to  the  sound  side.  so  ihat  vvlit-n  sitting  thtr  pressure  on  the 
disEtascd  structnres  inay  be  lesseiied,  and  wht;n  stariding  separatioit  of  thc  joint  sur- 
iaces  mav  be  sccured  by  the  weighl  of  the  luwcr  limb.  Thc  length  of  the  lattor  15 
apparently  increased  on  accotint  uf  a  dowiiward  rotation  of  the  innominate  bone  on 
ihe  aflccied  side,  but  measurements  from  the  anterior  spincs  to  che  malleoH  will  be 
the  same.  Tcndemess  on  direct  pressure  mav  be  elicited  jiist  belou-  the  posterior 
Uiac  spine  ;  on  indiiect  pressure  by  squcczinjj  the  ilia  togcthcr  or  by  separating 
thcm  so  as  to  piit  the  anterior  ligamcnis  on  the  stretch. 

Pus  may  find  Its  way  backward  and  appear  at  or  ncar  the  joint  line.  It  more 
oilen  passes  forward  on  account  of  the  greater  thinness  of  ihe  anterior  ligament 
It  may  then  enter  the  sheath  of  the  iJio-psoas  and  bc  conducted  to  the  anterior  surface 
of  the  thigh  ;  it  may  follnu-  the  obturator  vesscis  through  thc  obturator  canal  and 
point  on  the  inner  aspect  of  thc  thigh  ;  it  may  bc  guided  by  tlic  sciatic  ncrve  and 
the  lumho-sacral  cord  to  the  region  Ijehind  thc  greater  trochanter  ;  it  may  descend 
between  thc  obturator  iascia  and  ihc  anal  fascia  into  thc  ischio-rcctal  fossa  and  appear 
at  the  side  of  the  anus  ;  or,  tinally,  it  may  ulccrate  into  thc  rcctum  and  be  dis- 
charge<i  per  aniim. 

The  svmphvsis puhis,  as  the  centre  of  the  counterarch  of  the  pcivis  (page  346), 
b  subject  to  nvmifuld  siraJns  and  injuries  ;  but,  as  thc  union  betwccn  the  two  innomi- 
nate ^K)nes  al  ihat  poiiU  is  really  by  a  strong,  soliti,  fibro-cartilaginous  band,  and  is 
withoul  a  svnovial  cav)ty,  and  as  it  is  greativ  strengthened  by  the  dccussation  of 

the  fibres  of  thc  anterior  and  infcrior  ligaments,  its  separation  by  traumatism  is  very 

rare,  and  is  in  cffcct  a  fracture. 

The  anterior  ligament  is  niuch  stronger  than  the  posterior  to  resist  thc  down- 

tvard  and  forward  puli  of  the  adductors  and  the  weight  of  the  abdoininal  walls  and 

viscera.      Its  strength  accounts  fur  llie  fact  thal  fracture  of  the  horizontal  rami  is 

more  common  ihan  disjunctlon  of  the  symphysis  in  cases  in  which  compressing  force 

liaa  been  applied  to  the  pelvis  laterallv. 

In  cascs  of  discasc  when  thc  bond  of  union  is  ueakencd,  thc  function  of  thc 

<:ounterarch  readilv  cxplalns  thc  wcakness  and  powerlessness  in  standing  or  sitting. 
The  symphysis  is  of  great  iniportance  in  its  rclation  to  obstetric  mechanics  and 

zneasurcmcnts.    The  plane  of  grcatest  pelvic  expansion  exlends  from  thc  junction  al 

■thc  second  and  ihird  sacral  vertebr*  posterior!y  to  the  middie  of  the  svmphj^sis  ; 

"the  pUne  of  least  pelvic  diamcter  from  the  sacro- coccygeal  articulation  to  the  Iower 

third  of  the  symphysis. 

Thcre  is  thought  to  bc  a  trifiing  separation  of  the  3ymphysis  during  pregnane/ 

And  labor.  but  this  is  conntcractcd  hy  the  dccussation  of  thc  aponcurotic  fibres  of 

■the  obliquc  musclcs  at  thc  Ijnea  alba.      On  account  nf  this  dccussatfon  ihcsc  muscics 
tend,  when  in  vigorous  action,  as  in  parlurition,  10  draw  the  pubic  bones  together. 

The  symphysis.  however,  although  comparalively  unyiclding.  is  in  almost  the 
same  horizontal  plane  with  the  coccyx,  the  most  movable  bone  that  enters  into  the 
formation  of  thc  pelvis,  and  uith  ihe  obturator  foramina  and  thc  Iowcr  part  of  the 
great  sacro-seiatic  foramina.  This  is  in  arrord  uith  thc  fact  that  in  no  horizontal 
plane  docs  thc  pelvis  form  a  complete  bony  and  unvieiding  ring,  bul  cvcrywherc  the 
resisling  bonv  portion  has  opposile  to  it  one  or  more  sofl  and  yiclding  segmcnts. 
as,  for  cxample.  the  hypogastric  region  of  the  abdomen  is  opposile  the  fixed  and 
immnvable  sarrum  (Morris). 

In  obstnrctetl  labor  in  uhich  thc  dcliver>'  of  a  living  child  may  bc  madc  possible 
by  a  mo<lerate  increase  in  the  pelvJr  outlct,  the  opcration  of  syniphysiotQmy  is  often 
performed.  The  aponeurosis  of  the  recti  is  incised,  ihe  rctro-pubic  struclurcs  sepa- 
ratcd  by  a  finger,  and  a  probe-pointcd  bistoury  passcd  down  and  made  to  cut  for- 
ward  and  upuard.  The  incision  may  with  advantage  be  made  in  the  rcverse  direc- 
lion,  as  the  symphysis  is  wtder  at  its  upper  than  at  its  Iower  margin,  and  is  wider 
anteriorlv  than  posteriorlv-  The  subpubic  ligament  and  the  deep  perineal  fascia 
should  then  be  dctachc<l  from  the  pubic  arch  close  to  the  bone,  so  as  to  avoid  tear- 
ing  thc  structnres  that  penelratc  thc  fascia — thc  vagina,  the  urethra.  the  dorsai  vein 
of  thc  cliloris.  and  othcr  venous  channcls — whcn  the  pubea  are  separated. 
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The  motion  which  permits  of  scparation  takes  plače  in  the  sacro-iliac  joints.  atidl. 
the  pubic  boncs   move  downward  as  well   as  outvvard,  addin^  tnateriallv  to  itv^^ 
amount  of  pelvlc  space  gainud.      VVith  a  separation  o!  sevtrii  ccntiinctrus  (two  aik<:J 
ihrec-fourths  inchcs),  which  is  possible  utidcr  ^entlc  prcssure  without  laceration  c:^.i 
the  sacro-iliac  li^aments,   the  gain   in   the   conju^i^ate   diameier  is   1.5   centimetre=r-s 
t  thrce-fifths  of  an  inch).      The  projcction  of  the  antcrior  parietal  boss  into  the  pub:m.  1 
interspace  as  the  bones  recede  from  each  other  adds  tu  the  space  >;aiiied,  so  thal  t^  ^ 
opening  the  pubic  joint  to  the  exient  of  6.5  centimetres  ( two  and  three-hfths  inche 
the  increase  in  the  conjugatc  diamcter  ainounts  in  eficct  to  about  two  centimetn 
(ihree-fourths  of  an  inch;  (Cameron). 

THE   FEMUR. 

The  femur.  a  typical  long  bone.  has  a  shaft  and  two  extremities.  The  Iow 
end  rests  on  the  tibia,  pretty  neari)'  in  a  horizontal  plane  ;  from  this  the  shaft  sla: 
oiitward,  forming  an  anglc  of  about  m"  \vith  a  \enical  line. 

The  uppcr  extremity  consists  nf  a  htad,  a  neck,  and  t\vo  trochanUrs.     The— ^■ 
last  are  on  the  shaft  at  the  junction  with  tlic  ncck,  which  runs  upuard  and    inuar 
forniing  \vilh  it  an  anj*!e  of  abnut  125°  on  the  avcragc. 

The  head  is  a  rounded  swelling^,  representlng  rather  more  than  half  a  sphei- 
cappinjr  the  end  of  the  neck.      It  is  not  piit  on  syniinetrically,  but  covers  more 
the  uppcr  side  of  the  neck  than  of  the  lo\vcr,  and  probab!y,  as  a  rule,  more  of  t' 
front  than  of  the  back.     OccasionaI]y  it  is  prolong«!  onto  the  upper  anterior  asL 
of  the  neck.      It  is  smooth  and  covered  u-iih  articular  cartilage  except  al  a  depressU 
for  the  li^amentum  teres,  belo\v  and  posterior  to  the  axis  of  the  head.      BnK:kwa 
having-  examined  300  femurs,  found  this  dcpression  oval  in  43  pcr  cent.,  with 
lonjj  axw  running  downward  and  somewhat  backuard,  triangijlar  in  35  per  cent 
and  circular  in  22  pcr  cent.      In  84  per  cent.  he  found  vascular  foramina,  which 
larger  in  the  voiin^  and  not  nccessarily  per\'ious  in  ihc  okl.     In  a  few  cases  he  fo 
a  persistence  of  the  fretal  condition. — namely,  a  groove  descending  nearly  to 
border  of  the  articular  surfacc. 

Tlie  neck  *  extends  upward  and  inward,  and  usually  forward.  Being;  compi 
from  before  backward,  it  has  a  front  and  a  back  surface  with  thick  up|>er  and  lowi 
borders.  The  Iower  rises  more  steeplv  from  the  shaft  than  the  uppcr,  so  that  th 
neck  is  much  broader  at  the  base  than  where  it  joins  the  head.  The  Iower  border  L 
the  lonjjcr.  and  the  ix>sterior  surface  is  longcr  than  the  anterior.  The  neck  is  snioot! 
bclow  and  behind.  rather  roujjh  in  front  and  above.  The  upper  border  lias  nume: 
(tus  niilricnt  foramina.  The  louer  burder,  springing  frutn  the  inner  aspect  of  thi 
shaft,  often  pi-esenta  a  rounded  ridge  running  to  the  Icsser  trochanter.  The  neck 
bounded  behind  by  an  elevation  connecting  the  trochanters,  the  posiertor  inter^ 
troihantčnc  ridge.'^  The  spira/  line*  (formerly  the  anterior  interirochanteric  ridge  .^^^-^ 
bounds  the  greater  part  of  the  front.  It  starts  at  the  littJe  superior  cfrvieai  tubereU  --.  ■*  _^ 
al  the  junclion  of  the  top  of  the  ncck  with  the  greatcr  trochanter,  runs  downward  anc^*-""'^ 
inward  to  ihc  level  of  th<-  Icsser  trochanter,  where  it  sometimes  presents  a  smalle*^  ^Z 
inferior  ceri'ica/  hibcrclt,  and  ihen,  descending  more  rapidlv,  twists  round  the  shaf-tr 
to  join  the  inner  Hp  of  the  linea  aspcra.  Thus  asniall  [Kirt  of  the  neck  between  ihi^ 
line  and  the  li^ser  trochanter  has  no  boundary.  Wc  havc  found  the  average  Icngita 
of  the  neck  on  thirty-eight  male  bones  and  twenty-six  female  ones  respectivelv  4-3 
centimetres  and  4  ccntimetres.  Bertau,x  gives  46.6  niillimetres  and  43. 1  milUnietreS 
respectivelv. 

The  greater  trochanter'  is  a  large  process  projecting  upward  and  outuard  from 
the  top  of  the  shaft  and  turning  inward  to  overhang  the  back  of  the  neck.  Seen 
from  the  ouLside  its  oudine  is  roughiv  scjuare,  but  the  upper  border  generallv  rises 
towards  the  back  so  as  tn  form  a  point.  The  anterior  surface  presents  a  dtprissrJ 
arta  for  the  insertion  of  the  gluteus  minimiis.  The  oiiter  sidc  is  crossed  by  a  ridgf 
nmning  downuard  and  foru-ard.  to  and  in  front  of  \vhich  is  atlached  the  gluteus 
medius.  The  upper  bardtr  receives  at  the  front  end  the  tendons  of  the  oblurator 
intemus  and  gemclli,  and  a  Hlde  fartlier  back  that  of  the  pjTiformis.  The  holIow 
■  Procrcclin^  of  tlir  Association  of  American  Anatomists,  1896. 

'C«FOt  (emorl«.     >  r*rM  capltia  hMiM-U      *  Cnllum   hiMH-ta.     *CrMa  In  tvrlrocliaB  torka.     'Udm   latM-tTKkaotiflCB. 
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l'pp«r  pilrenilly  of  lelt  fcmur  Iront  bcbind. 

That  part  of  the  spiral  line  above  the  level  of  thc  leascr  trochanter  fthe  so- 
lied  anterior  inlertrocliantcric  ritlpc )  is  generali)'  ;i  very  tiisiincl  roujrh  line.  It 
iy  be  so  faint  as  lo  bo  liardlv  dislin^iishable,  and  extremely  rarelv  a  Iiollow  may 
found  in  iis  plače,  Thc  posterior  intcrtrochanteric  ridge  is  a  thick  swtll- 
;,  broader  abnve  than  bc!ow.  Near  its  jiniccioii  uilh  the  greatcr  trochanter  it  bas 
dighlly  rounded  prominence,  or  occasionally  a  vertical  line,  Hnea  qitadrati,  for  thc 
adratus  fcmoris. 

Thc  shaff  is  very  strong,  and  convex  in  front,  excepl  bijlo\v  thc  ncck;  whcre  it 
s!ij;htly  concave.      In  tlic  middlu  it  \vould  be  nearly  cyiindrical  werc*  it  not  for  the 

^fM«s  tr*ch*ntMlca.     ^Trocbnatcr  miour.     'CorpM  fcmofl^ 
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prominencc  of  thc  linca  aspera  at  llie  hack.  The  suiface  on  either  side  of  this  liw 
nwy  be  plane,  concave,  or  convex,  pcrha|)S  Jiioru  oflcn  concave.  The  shnft  cxpands 
sli^jhll)'  abovL,  \vlicre  it  is  roiighly  loiir-sided  uitli  roiinded  borders.  A  ridm:.  which. 
is  very  variously  tleveloped,  oftcn  runs  Iroin  thc  lowcr  side  u(  the  neck,  se|>aratin£^ 
thc  anterior  and  internal  snrfaces.  \Vlien  strong,  It  eniphasizes  the  concavtty  ol  th^ 
former.     The  lowcr  third  of  the  shait  brr>adens. 

The  linea  aspera'  is  a  prominent  longitudinal  ridge  along  the  back  of  iK^ 
iniddle    third  of  llie  bone,  strengthening  tht  concav'ity  and  giving  altachmenl  Lo 
mjuiy  muscles.      It  has  tuo  more  nr  less  well-dctined  borders  or  Hps.      It  is  formed 
(rom  alxivc  by  the  union  of  ihrer  lincs  :  the  spiral,  a  faint  intermediale  line  comin^ 
down  (rom  the  lesser  irochanter,  anil  a  third  e.\iernal  one  conting  from  the  back  of 
the  greater  trochanter.      The  upper  part  of  the  last  is  called  \\\\i  giuUal  ridgf,  as  it 
receives  fibres  of  thc  gluteus  inaximus.     This  part  inay  bc  considcrubly  clevaled, 
especially  in  nniscular  sulijecls,  irito  a  roiigh  knab,  llit:  spurioits  third  trochanter'. 
The  true  third  troihanter,  which  is  sometimcs  seen  at  this  point,  is  a  stnooth  rounclocS 
eminence,  the  analogue  of  the  third  trochanter  extensively  found  aniong  mamnials 
and   particulariy  developed  in  the  odd-toed   ungulata.      This  is  soinctimes   l>c::st 
developed  on  deiicaie  female  femurs  uith  no  rough  muscular  ridges.      Of  courSL-  tl">c 
tvvo  fornis  may  coexist.     A  roiigh  elongated  depression,  ti\tt/ossa  hypotrochant^ri€'€X  ^ 
also  rtrceiving  fibres  of  the  ghiteiis,  is  s()mettmes  found  outsidc  tlie  gluli'al  rid|^^^. 
Thc  linca  aspera  divides  soniewhat  belo«   \.\\v  middle  of  thc  bone  into  two  supz~^- 
condylar  ridges,  which  bound  a  triangular  spacc"  ;is  thcy  pass  doun  lo  thc  [<.>x>s 
of  thc  condyIcs.     The  outer  ridge  is  at  first  iniich  the  sharpcr,  bm  it  becomes  incli*^ 
tinct  an  inch  or  more  above  the  cundvlc.     Tlic  inucr  is  but  slightlv  raised  ;  it      is 
interrupted  above  its  middle  for  tlie  pass:ige  of  llie  fenioral  vessels  into  the  poplit^s«! 
space.     It  ends  in  tlie  sharp  addudor  tubcrde  aJjove  the  inner  bordcrof  the  condy-l^- 
At  its  termination  the  shaft  has  four  sitrfaces :  a  posterior  one  nearly  plane,  a  fr<r>«^i 
one  sUght]y  convex,  a  distinct  outer  one.  and  an  ob]ique  inner  one,  passing  insensJ  t>l  y 
backward  and  inwHrd  from  thc  anterior  surfacc.     There  are  usuallv  two  ntitrf'^^^ 
Joramina^  both  dirccted  upward,   the  larger  betvvcen  thc  lines  converging  to  "t  t^« 
linea  aspera,  tho  oiher  near  ihe  middle  oi  the  bone,  a  liltlc  to  ihe  inside  of  that  H 

The  lower  extremity,  articnlating  wilh  the  libla  beloiv  and  the  palella         ^," 
front,   presenls  two  backward  proiongations.   the  condvUs,  along  \vhich   the  ti  tr»>* 
Cravels  In  flexion.      These  are  compressed  from  side  to  side,  and  separatcd  by  "^^  ^nc 
iidercondyiar  fossa*  whicli  Ls  lK*ncath  thr  baek  part  of  the  shafi.     Tht-  innrr  ctmd^  "j^ 
is  thc  lower  when  the  shaft  is  vertical,  but  in  lifc  both  are  in  the  same  i>lane.     1 
ouifr^  is  longer  from  bcfore  Ixickuard  ;  il  lies  in  an  antcrti-posterior  plane,  while    *- 
inner  extends  back\vard  and  in\varcl.     The  lateral  outlinc  of  each  has  been  weU  cc^  ^ 
pared  to  a  watch-spring  partlv  uncoiled.      Each  bears  a  tubt-ro$ity  near  the  postei —  * 
end  of  the  lateral  side,  ver)'  near]y  in  continuatJon  \vith  the  supracondvlar  rid^^Z 
for  tlje  so-called  lateral  ligaments  of  the  knee.     A  depression  on  each  side  for  *^ 
head  of  the  gasirocnemius  is  found  above  and  behind  the  tuberosities.     The  «^ 
ternal  condylt:  bears  a  decp  obUquc  groove  for  the  tendon  of  thc  popliteus  at  '^  -* 
back  of  the  outer  surface. 

The  artieii/ar  surface  for  the  knee  not  only  covers  the  lower  and  poster* 
aspects  of  the  coni.lyles,  bul  is  prolonged  «p\vard  on  the  front  for  the  support  of  C:  ^  ^*^ 
patcila,  as  a  groove  \vhich  is  shoun  by  horizontal  sections  to  be  concave  in  c^"^^^ 
middle  and  convcx  at  either  side.    The  iifiper  boundary  slants  upward  and  ouiwar<^^' 
llie  shaft  jiist  above  it  prcseniing  a  sUght  depression.      Its  outer  border  is  a  proni*  " 
nent  ridge  rcsisting  outuard  dislocation  of  the  knee-pan.     Thc  pate/far  surface  '^^^ 
continuous  \vith  the  arlicular  faccLs  of  the  condyles,  being  marked  ofT  onty  by  certafr* 
lines,  which,  ihough  distinct  on  the  fresh  cartilage,  are  often  obscurc  on  thc  drictC 
bone,  representing  ihc  scparation  of  llicse  joinls.     In  some  animals  the  separation  is 
completc.     The  outer  Hnr,  usuallv  concave  posteriorlv.   runs  obliqucly  Jnuard  In 
just  in  front  of  the  inlercondylar  notch.     The  inner,  less  clear  and  gcnerallv  straigbt, 
bcgins  much  farther  fonvard  and  runs  oblitjuelv  backuard  to  the  inner  side  of  the 
front  of  ihe  notch.     The  outer  in  particular  marks  a  distinct  change  of  levcl.     Be- 
hind these  lines  the  articular  surfaces  extend  along  the  lovi-er  and  posterior  sides  of 
thc  condyles  cvcn  onto  the  upper  aspect,  so  as  to  aUow  extreme  flexion  of  the  knee. 

*  LI<M«  otfera.      '  flkMam  ^plltrttBt.     *  Fomm  l«lcrc<>n4rln4d«B.      '  CvndjrlBn  niMlInll«.     ''C«<l(l;la>  Intvnitia. 
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Structure. — Transvcrsc  scctions  in  scries  tlirotigl;  the  whole  lei^h  of  the 
fcmur  are  vcrv  instrucnvc.  They  shDw  the  great  strength  of  the  shaft,  the  thtck- 
ncss  of  its  walls,  ihc  smallncss  of  the  central  cinal,  and  the  addilion  made  by  the 
linca  aspcra  ;  likcwisc  that  ihe  shaft  bi_-comcs  four-sided  both  above  and  below, 
and  that  in  the  latter  repion  the  greatcr  diamcter  is  transversc.  Coincident  with 
these  chanpesaru  a  grcai  lilminiition  of  the  thickncssof  the  walls  and  agreat  increase 
of  the  spongy  tissue.  The  weakiiess  of  the  ualls  jiist  above  the  knee  is  very  strikinj^. 
The  architeciure  of  the  condyles  is  weU  exhibited,  consisting  of  verlical  plates  nin- 


35« 


HUMAN    ANATOMV. 


iiioK  in  the  main  forward  and  back\vanl.  croased  by  transverse  ones,  in  part  divcrpnp 
irom  the  soliti  bone  at  the  Uittom  of  thc  intcrcondvlar  notch.     Such  scctlons  shon- 
a!so  the  promincnct'  «{  the  uuler  bortier  of  the  patcllar  surface  and  the  curve  uf  iha 
articulatlon,      At  the  vipper  end  thev  displav  the  prominence  of  the  lesser  trochantcr, 
the  scrics  of  strong  platfs  crossing  it,  whi<;h  al  a  higher  level  are  scen  divcrging  lron\, 
a  single  plato,  Bijfclow'3  irue  ncck^  (MerkeFs  ca/rar /nnora/^*)^  to  which  \ve  &hal\ 
relurn.      The  greater  tmchanter,  quile  free  fn>ni  jII  prcssurc,  is  very  light  and  th^ 
head  very  dense.      Frontal  scctions  of  the  huad  and  ncck  ( Fig.  374 )  show  thc  scrie^ 
of  plates  given  oB  successivel/  fruin  buth  the  iiiner  and  oulei'  ualls  (onnin^  GotUlcr 
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Prootal  MCtkm  tbroush  uppet  md  ■>!  Ivkiui  .  «h'>NviiiK 
amuscfncol  of  premuf«  and  tcntion  UiikIIii:, 

arches  at  ihe  top  of  the  bone.      The  under  side  of  the  neck  ia  ihick  and  KJves  off  *3 
series  of  plates,  ncar  toj^ether.  runninp  ribliqucly  iip  into  the  head  in  thc  line  of  tli^ 
greatest  pressure.  t-spc-ciallv  when   thr  shaft  is  obiiquc.  as  in  \\\v..      A  Icss  distinct 
series  of  long  arches  springs  from  the  <Hit<T  sidc,  curving  arrnss.  and  acting  as 
"lies."      Thc  hcad  is  of  ihu  round-nicshcd  patlerii,  fitted  to  rusist  pres.sure  in  any 
direction,  often  presenling  an  ahnost  solld  core  at  the  niiddle,  and  generallv  showin^  . 
the  cur\'cd  line  of  uniim  nf  the  epiphvsis  of  thc  head.     The  trne  neck  of  the  feinur  Is 
a  plate,  or  a  series  of  plates.  springing  from  a  ihick  spur  of  bone,  \vhic:h  Icaves  tlic 
hind  waU  of  the  neck  to  run  out\vard  iowards  thc  greatcr  trochantcr.     This  is  besi 

'  Thc-  Hip.  PhiUdelphia,  1^69  ;  ajso  Boston  Medical  and  Surgical  Journal,  1875. 
»  \'irchows  Archiv.  Ikl.  I..  1870. 
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sections  parallel  with  the  lower  waU  o(  the  ncck  (Fig.  375)  :  it  appcars  aUo 
i  transversc  ones,  Wlien  stronglv  dcveloped  it  can  be  shown  as  a  real  scptum  by 
JJ^Uging  away  ihe  spongv  tissue  of  the  posterior  intcrtrochantcric  ridgc  beneath 
•*ieli  it  passes. 

Sexual  and  Indivtdual  Variations.— Apart  from  general  li^htncss  of  struc- 
''~<^.  ihe  feniale  temur  jiresents  distinctlv  smaller  articulaiions  than  the  male.  The 
*^^rage  diamcter  of  the  head  of  thirly-cight  male  bones  is  4.8  centiinetrcs,  and  of 
V^riiy-six  female  ones  4.15  centimetres.  In  on!y  tuo  of  the  male  boiics  is  the 
*^meter  less  than  4.5  centimetres,  and  in  onlv  lwo  oi  the  femalc  is  it  greater.  Both 
'*  the  latler  are  long  ones.  In  women  the  size  of  the  liead  increases  wilh  the  length, 
^^t  in  men  a  shorl  feniur  is  about  as  likely  to  havc  a  largc  head  as  a  long  one.  The 
^^'tadth  of  the  artiiiuhir  siirface  of  tlie  knce  is  less  conclusi\c  ;  the  avcrages  are  8.3 
■^ntimelres  and  7.4  centimetres,  but  there  is  nivich  overUpping.  The  peculiarity 
*f^  outline  in  the  typical  femalc  femur  is  very  characterislic  whea  vvell  markcd  :  the 
'*^ait  narrows  graduaily  froni  the  condyles  till  at  or  above  the  middle  the  nar- 
"^nesl  pari  is  rcached,  above  which  llierc  is  a  much  less  evident  expansion.  The 
^pical  male  bone  narrows  mueh  more  sudderlv  above  the  condvles,  so  that  the 
Houter  shaft  soon  reaches  a  tolerablv  nntforin  thickness.  The  iiidination  of  ihr 
'Jta/t  is  somewhat  greater  in  woman,  The  angle  with  a  vertical  Hnc  in  the  above 
leries  is  9.3"  in  man  and  10.6°  in  vvoman.  (According  to  Bcrtaux,  it  is  8.75° 
ind  11**.)  It  is  natiirally  greater  in  shorter  femiirs.  and  consequenlIy  is  of  very 
loubtful  value  as  a  sexual  cliaracteristic,  especiany  in  view  of  the  grcat  indtvidual 
'ariation.  The  an^le  of  the  neck  wilh  the  shaft  is  of  minor  significance.  In  the 
irritcr's  series  it  ranges  from  110°  to  144°,  the  average  for  men  being  125.1°  and 
hat  for  uomcn  125.6'.  In  ihe  male  bones  there  is  little  connertion  between  the 
e-nglh  of  the  femur  and  the  size  of  the  angle  ;  in  womcn  long  bones  have  a  large 
jigfle  and  short  Ix)nes  a  small  one.  Tiie  average  angle  of  the  longer  half  of  the 
nale  bones  ia  126.5"  ^"^  l^>^t  o*  ^^^  shorter  123.6**,  while  the  longer  nnd  shorter 
lalves  of  the  female  series  give  129.2°  and  121.9^  respectively.  A  long  neck  gen- 
:rally  has  a  high  angle  and  a  short  nerk  a  low  one.'  Thiis  it  appears  that  there  are 
rreal  i'ariations  in  the  angle  cif  the  shaft  and  that  of  the  neck.  The  same  is  true  of 
ilmost  every  detail.  '\\\q  fonvard  tncHnaHon  of  the  tieck  is  in  two-third3  of  the  cases 
rom  5*  to  20°,  and  usiially  from  12°  to  14".  Its  extreme  is  37**.  \'ery  rarely  this 
uigle  is  negative, — that  is.  the  neck  slants  back\\ard.  An  extreme  negative  angle 
■y\  25*  has  been  obser\'ed,  bnt  this  is  exlra(irdinary.'  The  ciirve  and  outline  of  the 
»haft  vary  much.  An  extreme  form  is  ihe  pilastered  femur,  very  convex,  with  a 
prominent  Ilnea  aspera.  generally  stout.  impiving  strength.  An  opposlie  form  is 
neariv  straiglit.  has  a  low  linea  asjiera,  and  is  tlaltened  I>efore  and  behind  in  the 
uppcr  part  of  the  shaft.  In  extrenie  fomis  the  depression  in  ihe  front  of  the  top  of 
the  shaft  is  increased  and  boimded  intemallv  by  a  sharp  ridge  running  up  to  the 
under  side  of  the  neck.  \vhich  u.snally  Ikls  a  knv  angle.  Though  apparently  weaker, 
this  form  is  sometimcs  foimd  in  ver\'  po\verfu!  men. 

The  index  of  the  shaft  is  the  proportion  of  the  thickness  to  the  breadth,  the 

latter  being  100.  Thus  ("'"^"^'^th  '"')■  "^^'^  '^  *^*^^"  ^*  ^^^"^"^  ^^^  middle  of  the 
shaft  where  the  linea  aspera  is  most  prominent.  It  is  said  to  be  greater  on  the  right 
than  on  the  left  and  in  men  than  in  women.  Benaux  found  the  average  in  adults 
104.4,  and  in  a  series  of  young  fcmurs  1 1 2. 1. 

The  index  of  the  neck  is  the  proportion  of  the  thiickness  to  the  height.    Thus 


( 


The  average  is   133.05.      It  is  a  trifle   higher  in  vvomen,   but  the 


hcighi 

difference  in  unimportant. 

A  strong  convexlty  of  the  shaft  outward  as  well  as  forward  .suggests  a  patho- 
logical  condition. 

Development  and  Changes.^The  shaft  begins  to  ossifv  not  laicr  than  t!ic 
seventh  week  of  fteial  lite.  A  centre  appears  in  the  lowcr  cnd  during  the  last  month 
of  pregnancy.  It  is  rarcly  wanting  at  birtli,  but  the  prccise  tirne  of  ils  appearance 
as  well  as  its  size  are  loo  variable  to  make  Jt  a  verv  valuable  guide  to  the  age  of  the 

'  H.  H.  Hirsch  :  AnaUmiisdie  lleftc,  fkj.  xxxvti.,  1899. 
'  Mikujic«  :  Arch.  fiir  Anai.  und  Phys.,  1878. 
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Icetus  or  infant.  Its  grouth  seems  to  be  slight  during  Llie  first  three  weeks  aftet 
birth.  The  neck  grows  as  a  part  of  the  shaft  and  receives  three  epiphyses, — one  for 
each  trochariter  and  one  for  the  hcad,  whicli  fits  over  it  like  a  cap.  The  lattet 
appears  in  the  second  liaU  of  the  first  year,'  and  is  prelty  conclusive  evidence  ihai 
the  age  of  six  inonlhs  at  Icast  has  been  reached.  The  epiphvsis  for  the  grcaler 
trochanter  comes  in  the  tbird  vear  (sometimcs  some  years  later),  and  thal  for  Un 
lesser  at  a  tirne  vanously  stated  as  from  eighl  to  fourtcen  years.      It  is  probable  tlu 


f0. 


OMifioAlion  of  femur.  A,  ml  «ighlh  forlal  montti;  /f,  m  btrth:  C  Huring  fiiM  vcnr;  /i.  n  eight  ^cart;  /f,tl 
■tiont  fifteca  )-can.  a,  centre  Inr  xhaJt;  d,  loweT  epiph)-«is:  c,  for  hcad;  3,  lor  i;>'<Ad  Uochsntci;  c,  tot  tcsSH 
Itoclunlvr. 


the  formcr  is  much  ncarer  the  mark.  The  head  unites  with  the  shalt  at  about 
eightecn,  the  trochanters  sonieuhat  later  ;  probably  there  are  great  variations  ;  but 
ali  these  suncrior  epiphyscs  should  be  joined  by  nineteen^  and  at  twcnty  the  line  of 
union  is  indiiitlnct  or  losL  An  cpiphysis  for  the  ihird  trochanter  has  been  seen. 
The  lower  epiphysi5  is  joined  by  t\venty,  and  otten  sooner.  At  birtli  the  angle  of 
the  neck  may  be  i6o**,  but  is  often  less  ;  it  diminishes  under  the  pressure  of  the 
weight  as  the  child  walks.  and  by  the  tirne  of  pubertv  has  probably  assumed  about 
iis  permanent  angle.  There  is  no  reason  to  bcHeve  that  the  angle  diminishes  in 
old  age. 

Surface  Anatomy. — The  greatcr  trochanter  can  bc  cxpIored  when  the  muscles 
about  it  are  rclaxed.  The  lesser  trochanter,  though  deep,  can  be  felt  from  behtnd. 
A  large  third  trochanter  can  !>c  recognized,  and  mnst  not  be  mistaken  for  a  tumor. 
Owing  to  the  individual  variations  of  the  neck  and  the  pelvis,  the  relations  of  the 
trochanter  must  vary.  According  to  Langer,  a  horizontal  line  at  the  top  of  the 
greater  troch:inter  divndcs  the  head.  touches  ihe  top  of  the  symphysis,  and  about 
divides  the  natcs.  Tlns  is  panicularlv  truc  of  broad  pelvcs.  and  therefore  of  women. 
\Ve  have  found  from  measurements  of  1 18  males  and  37  lenialcs  that  the  trochanter 
is  1. 1  centimetres,  on  the  average.  higher  than  the  5ymphysis  in  the  male  and  tfiree 
millimetres  in  the  female.  Topinard  gives  as  provisional  distances  in  the  male  the 
iollowing  :  the  anterior  supcrior  spine  of  the  iiium  is  six  centimetres  above  the  head 
of  the  femiir,  the  latter  two  centimetres  above  the  greater  trochanter  (practicallv 
agreeing  with  Langer),  and  ihc  greater  trochanter  lwo  centimetres  above  the  pubes. 
The  he;id  of  the  femur  iies  under  a  crease  beneath  llie  proper  fold  of  the  groin,  and 
can  sometimes  be  distinguisho<I  at  the  inner  side  of  the  sartorius.  N€lalon's  Hne  ts 
drawn  from  the  anterior  siiperior  spine  of  the  iliiim  to  the  most  prominent  point  of 
the  tuberosity  of  the  ischiuni.  It  should  just  toiich  the  top  of  the  greater  trochanter. 
The  shaft  is  too  thickly  covered  to  be  CAamincd  in  dctail,  cxccpl  near  the  knee.  The 
sidcsof  both  condyle9  are  easily  examined  ;  the  lateral  tubercies  and  the  adduclor 

'  Fagerlund  :  Wtener  Med.  Presse,  1890. 


The  epiphysis  /or  ihe  ficad  is  shapcd  like  a  hnllow  hemisphere  set  upon  the 
^^iivex  uppcr  eiid  of  thc  ncck.  The  cpiphyseal  line  slopes  dottnward  and  inward, 
^tid  is  cntirelv  iviihin  ihe  synovtal  membrane. 

Separation  by  indirect  violence  occiirs  as  a  result  o(  extreme  extcnsion  of  the 
tliigh,  as  in  falls  backward  with  the  Hmb  fixed,  or  as  when  a  child  carned  in  the 
nrms  of  a  nurse  thro\vs  ttself  violcnllv  backward.  The  force  Ls  thus  in  cffect 
appUed  at  the  louer  und  of  the  femur,  which  acts  as  the  long  arm  of  a  levcr.  VVhen 
it  is  carrietJ  far  backvvard  the  ilio-femoral  ligfament  is  piit  upon  the  strctch,  and  its 
point  of  insertion  becomcs  the  fuicrum.  The  resistance  (or  weight)  is  at  the  point 
itbere  ihe  fonvard  movement  of  the  short  arm  of  ihe  lever — the  neck  and  head — 
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is  re-si.stcd,  perliaps  slightly.  by  thc  ligamentum  teres,  but  chiefly  by  the  antcnor 
mjirgin  of  thc  acetabulum, 

Scparation  is  ff)Ilo\vcd  by  shortening,  This  may  be  recognizcd  by  Nclaton's  line 
(P"'*?-  v^7*)-  ^y  t^«  ^^^  '"'*-*  '■'^  ^'>*-'  ■'ilio-femnral  triangle"  (Bryant's)  (Fig.  379). 
or  by  Robteon's  line,  whicli  is  a  line  droppcd  vertictiUy  from  thc  anterior  spine  to 
niei!t  a  iransverse  line  drawn  (ur\vard  and  inward  from  thc  tip  of  ihc  grcaicr  tro- 
chanter  across  the  front  of  thc  thijjfh,  the  paticnt  being  in  dorsal  decubitus. 

Kversion,  (ronj  the  weiyht  of  the  limb,  is  iisiially  present. 

The  toughness  of  thc  pcriostcum  and  the  strcngth  of  the  cartflaginous  bond 
bctuccn  the  neck  and  liead  m  chlldhoi^d  ntay  make  the  cpiphyseal  hne  strongcr 
tiian  thc  thin  neck  beneath  it,  and  fracture  of  the  neck  inay  tlicrcfore  occur  even  in 
young  children  or  adolescenLs.  Tht?  synii»loiiis  are  very  ainiilar  to  thosc  of  epi- 
phvseal  separation.  Thc  crcpitus  may  be  rough  instead  of  "  niuffled."  The  X-rays 
will  sometiincs  diffcrcntiale  the  t«o  condilions.  In  a  čase  of  iniijry  to  thc  liip  in  a 
young  pcrson,  it  is,  howcver,  probablc  thai  cpiphyscal  disjunction  will  resuli  rathcr 
than  fracture  of  ihc  neck;  bul  in  youth,  on  account  ol  the  prcseucc  of  the  epiphyseal 


Ftc.  37R. 


Fig.  379. 


Shoulng  Mlftfun'«  line. 


5howinK  Brranfs  tmngk. 


joint  and  thc  \veakne3S  of  the  neck,  both  of  these  Icsions  are  more  fretjuciU  than 
dTislocation.  Eithcr  nf  thcm  \vill  convcrl  thc  normal  obliquity  of  the  neck  to  a 
position  more  ncarly  Iiori^ontal,  causing  prominence  and  asccnl  of  thc  trochanter, 
and  bringing  abtiut  at  once  the  contliiion  known  as  co.\a  vara,  which  will  probably 
incrcase  later,  as  \vhenever  thc  angic  of  the  neck  with  thc  shaft  is  diininishcd  fhe 
siniin  upon  tiie  former  is  Inrreascfl.  Thus,  eithcr  cpiphyseai  scparation,  fracture 
of  thc  neck,  or  slight  rhachitis  in  earlv  childhood  may  resiilt  in  coxa  vara  at  the 
pt-ri»>d  of  adolescence,  »-hen  ihe  softening  incident  to  rapid  growth  is  taking  plače. 
the  bodv  weight  is  increasing. — oftcn  disproportionatelv. — -and  laboriousoccup^itions 
are  frequently  bcgim. 

Thc  efiihhvsis /or  ihe  grfalcr  fr(Khanter  \\m\f^  at  about  thc  nincteenth  year.  It 
is  easily  ch'siocated,  almost  always  from  dircct  violcncc,  and  iisually  hetween  thc 
thiricenth  and  eightccnth  vcars,  because  that  is  the  period  of  grcatest  exposure  to 
traitmatism.  and  because  at  thc  lalter  date  thc  cpiphvsis  is  Jomcd  to  thc  shidt.  The 
line  of  junction  wilh  ihe  shaft  Is  on  the  level  of  the  tiiberclc  for  the  quadratus  on  the 
ptrsierior  cdgc  of  thc  grcater  trochantcr  (Fig.  3S3).  It  is  therefore  beIow  thc  levcI  r>f 
the  ca[)suic  of  ihe  hip-joint  and  of  the  insertions  of  the  glutei.  obturators,  pyrifonni3. 
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and  gemelli.  Disjunciion  froni  intiirect  violence — through  ihc  action  of  these 
muscles — is  rare,  on  account  of :  ( i )  The  prolongation  downward  and  outward  of 
iJie  tibres  oi  thc  capsular  liyamcnt  which  extend  below  tbe  epiph>'seal  Hne,  (2)  The 
attachnient  above  thal  line  of  some  of  the  aponeurotic  tibres  of  origin  of  Ihe  vaslus 
cxternus.     (3)  The  toiighness  of  the  periosteum. 

Kor  these  same  reasons.  whcn  disjunciion  does  occur,  thcre  is  usually  but  little 
displacement.  If  it  exists,  and  Is  niarked,  the  epiplivsts  is  druwn  into  approxi- 
matelv  the  same  position  as  that  occupiud  by  the  hcad  of  the  bone  In  a  dislocation 
onto  the  dorsum  of  the  iJium.  The  ajje  of  the  patient  iepiphyseal  separation  bcing 
impossiblc  aficr  nineleen  aiid  dislocation  rare  before  that  agc)  and  thc  faiJure  of  the 
displaced  epiphysi5  to  movc  with  rotatinn  of  the  femur  are  aids  to 
diagnosis.  The  abscnce  of  rolatlon  and  of  sliortening  of  the  linib 
distinguisbes  this  lesion  from  '*  extracapsular"  fracture  of  the 
neck. 

Abont  fiftj'  per  cent.  of  thc  recordcd  cases  have  dJed  of  py- 
annia.  This  is  probablv  because  :  { i )  Thc  greater  trochanter  is 
an  apophysia  rather  than  an  epiphysis,  and  is  in  contact  at  ils 
base  with  canccilous  lissue  of  a  lighter  and  more  spong\'  characler 
than  that  adjoining  the  ime  terminal  epiphyses  of  the  jong  bones. 
(2  I  The  violence  causing  the  injur\'  is  direct  and  ihus  associated 
wirh  miich  briiising  and  rnishingof  that  tissiie.  (3)  Thedisjunction 
is  atlendeii  by  extensive  detaohracnt  of  the  periosteum  from  the 
vascdar  upper  end  of  thc  bone,  as  ihe  periosteum  ovcr  the  tro- 
chanter is  verv  thin  and  the  dense  tendinous  fibres  are  almost  di- 
rcctly  attachcd  to  the  osseous  tissiie  itself  ( Poland ). 

The  fpi/>fiysis  for  the  lesser  trochanter  can  be  separated  usu- 
al1y  oniv  bet\veen  the  thirteenth  year  and  the  nineteenth.  wl)en  it 
joins  tlie  shaft.  But  one  casc  has  been  recnrdcd.  It  was  thcn 
tom  ofl  in  a  boy  of  fourtecn,  as  the  result  of  thc  strain  on  thc  iho- 
psoas  in  a  fall  l>ackward  (»n  the  feet.    Death  from  py»mia  folloucd. 

Fraciure  o/  the  iteck  of  the  femur  is  common  (cspecially  in 
old  age),  in  spile  of  its  dcpth  and  its  ihick  covering  of  soft  parts, 
because  :  ( i )  In  falls  upon  tlie  feet  or  hip  it  receives  and  transmits 
niuch  of  the  weighi  ol  the  body.  which,  in  thc  former  čase  at 
IcaAt,  reachcs  il  in  a  dircction  which  causes  a  cross-slrain  favorable 
to  fracture.  (2)  It  is  a  con>paratively  fixcd  portion  of  a  vcry 
long  lever  into  thc  upper  end  of  uhich  many  powcrful  muscles  are 
insertcd,  (3)  It  is  of  itscU  lengthened  :md  thus  made  more  vnl- 
nerahle, — as  comparcd,  for  cxamp]c.  with  the  neck  oi  the  hu- 
merus. — so  as  to  increase  the  levcrage  nf  thcse  muscles,  the  degree 
of  mobility  of  the  hip-joint.  and  the  basis  of  support  for  the  trunk. 
(4)  Its  mechanical  »eakness  increases  in  old  age  {a)  from  the 
absorption  ol  canccilous  tissne  which  occurs  everywhere  in  the 
skelcton,  but  bc-gins  and  procceds  most  c]uickly  (according  to 
Humphr>')  in  thc  femoral  neck  ;  (^)  from  n  corrcsp(mding  ihin- 
ning  ol  the  compact  lissue.  inriuding  that  part  of  thc  cortex  which  unites  the  lesser 
trochanter  and  the  under  and  anteriffr  pari  of  ihc  Iiead.  thc  line  of  greatest  press- 
ure  in  the  erect  position.  (5)  The  angle  iK-tueen  ihe  neck  and  the  shaft  is 
believcd  by  manv  surgeons  gradualU*  to  tlecrcase,  though  this  change  is  not  in- 
variable  and  is  denied  by  si>me  excenent  authoritles.  It  is  truc.  houever,  thal  the 
angle  is  smaller  the  less  the  stature  :  that  it  Is  thus  smaller  in  women,  and  that 
in  thcm,  alter  the  age  of  fiflv,  ihesc  fractures  are  two  and  a  half  times  more  common 
than  in  men. 

When  ihe  age  of  the  patient  is  advanced,  and  the  violence  is  slight  and  indircct. 
the  femoral  neck  breaks  more  frequently  near  its  jimction  uith  the  head.  because 
there  it  is  thinnest  and  ueakcst.      Such  fractures  are  entirely  inlracapsular. 

In  voimger  persons,  and  es]iccially  if  the  violence  is  severe  and  is  recelved 
directly  upon  thc  hip.  thc  fracture  is  more  apt  to  involve  ihe  base  or  wider  portion 
of  the  neck,  and  is  llkelv  to  be  part!y  intra-  and  partly  extracapsular.       "  "' 
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Shonving  clevaiion  of  tip  oF  Irochnnter  nud  shonming  ol  hase 
oT  BryjiDl'>  tiisnfte  in  Iractureal  ncclc  ul  (cmur. 


cntireljr  bclow  the  line  of  capsular  attachment  both  in  Iront  and  behind,  it  cannot  be 
a  fnicture  of  ihe  ncck,  as  it  uould  thcn  be  bukm-  the  anterior  intertrochanteric  Ime, 
and  wouId  involve  ihe  exirenie  upper  end  ol  the  shaii.      l*ostcriorIy,  it  is  possibie 

for  a  partial  fracture  of  the  neck  to 
Fig.  381.  be  extracapsii!ar,  as  the  insertion  of 

the  capsule  is  Irom  tuelvc  to  sevcfi- 
tcL-n  millimetres  (one-half  to  tuo- 
tliirds  oE  an  inch)  above  the  base 
of  the  neck.  Impaction  of  fracture- 
at  the  nairou'  pari  of  the  neck  b  not 
vcry  coinmon,  When  it  occurs, 
son^c  spicula  of  the  com[>act  cortcji 
of  the  neck  are  driven  itito  the  «- 
panded  cancellated  structure  of  the 
head. 

Inipaction  of  fracture  at  the  base 
is  comnion,  because  the  spong)-  tn> 
chanter  is  easilv  thrust  upon  and 
soinetimes  sptit  by  the  small  and 
rclatively  compact  ccrviK. 

In   most  fractures  of  the  neck- 
ihere  wi]I  be  foiind  : 

( I )  Rversion,  duc  chiefly  10  (a) 
the  weight  of  the  limb,  which  tends  normally  to  roll  oiitward  ;  bitt  aiso  to  a  certaia 
extent  to  (S)  the  action  of  the  ilio-psoas  an<.l  other  external  rotators  ;  (c)  the  greattT 
comminiition  or  crushing  of  the  postcrior  wall  of  the  neck,  which  is  weaker  than  itie 
anterior  walK 

(2)  A  fulness  over  tfic  uppcr  piDrtion  of  Scarpa's  triangle,  dne  to  effusion  into 
ihe  hip-joint  or  to  for^ard  prnjectlon  of  the  fragments  against  the  front  of  ihe 
capsule.  This  is  likely  to  occur  because  the  neck  is  norinalIy  copvex  forwar«.I,  ihe 
leaser  trochanter,  marking  the  inner  and  lower  bouiidary  of  the  neck,  bciiig  011  a 
plane  posterior  to  the  head  ;  and  b(;cause 
of  the  greater  destniction  of  the  posterior 
portion  of  the  neck. 

(3)  Relaxation  of  the  ilio-tibial  band 
o(  the  fascia  lata  (page  367). 

(4)  Approximalion  of  the  trochanter 
to  (a)  the  anterior  superior  spine,  asshown 
by  shortening,  besi  determined  by  the 
Icngth  of  the  horizontal  side  or  base  nf  the 
ilio-fcmoral  triangle;  and  to  (^)  the  niid- 
line  of  the  bodv,  as  shovvn  by  .Morris's  line. 
N^laton's  Une  shows  the  former,  bul  in- 
volves  more  disturbance  of  the  paticnt. 
Chiene  demonstrates  shortening  by  pbcing 
theedge  of  a  straight  flexible  pieceof  metal 
on  the  two  anterior  spines  and  that  of  an- 
othcr  on  the  lips  of  the  ivvo  trochanteri. 
ParallcUsm  iicgativca  the  idea  nf  fracture. 
Morris  nieasurL-s  from  the  5yniphysis  pubis 
to  the  trochanteric  .stimniits.  The  ciistance 
is  lessened  on  the  side  of  fracture. 

Thcsc  points  can  easilv  bc  understood 
by  reference  to  Fig.  382. 

Emphasis  is  placed  on  these  measurements  because  it  is  perhapsmore  important 
in  this  than  in  anv  other  fracture-  tu  avoiil  vigorons  eflorts  to  elicit  rrepitus. 

The  blood-supplv  of  the  prnxlmal  fragment — the  head — will  rcach  it  onIy 
through  the  reHecied  portions  of  ilje  capsule.  iintorn  sirips  of  periosteum,  and  the 
ligamentum  teres,  that  through  the  cer\'ix  being  cut  off.     It  is,  therefore,  scanty  and 


Fig.  3S2. 
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be  insufficicnt  to  fviriiish  rcparative  mniorial.     Any  movcment  that  might  tcar 

remaining  conncctions  bc-lwcL-n  thc  frajjmcnts  is,  ihcrcfore,  most  iindisirablc, 
U'  gTcai  length  of  iht-  lower  fragmenl,  ajid  the  It-verage  thus  cxcrtcH  as  a  rcsult  of 
y  molion  ol  the  inferior  cxlrtinity,  logclhcr  with  ihc  aclion  oi  thc  powcrful  niuscles 
nning  frum  the  pelvts  to  the  thigh,  make  it  espccially  diffiailt  to  keej>  the  frac- 
red  surfaces  in  closc  apposition,  particularly  if  thc  small  part  of  the  neck  is  involvcd. 
ipaction,  c\'en  if  verv  slight.  may  thus  be  a  favorable  c  Ircu  m  stana-,  anil  should  nol 
;  broken  up  by  rough  handling. 

Tntracapsular  fractures,  in  spite  of  the  scanty  biood-supply,  the  presence  of 
novial  fluid,  which  is  pcrhaps  thc  most  irnportant  unfavoriiblc  factor,  and  the  mo- 
iilv  of  the  Iower  fragment,  do  iinite,  biit  rathcr  as  an  excep- 
)n.      As  a  rule,  fractures  at  iht*  biLsc  of  the  ncck  unite. 

Fractiire  of  the  shaft  is  most  common  at  thc  middie.  at 
e  point  of  grcatest  convcxily  of  tlie  fonvard  curve,  in  spite 
thc  fact  that  hcre  the  lx)ne  ia  dcnser  and  its  compacl  outer 
lil  thicker.  At  the  upper  third  fracture  i:>  usua]1y  due  to 
direct  violence,  at  the  liiwcr  third  to  direct  vlolcncc.  In  the 
rmer  čase  it  \s  apt  to  be  obliquc.  in  ihe  lattcr  transvcrse. 
lese  lesions.  as  uell  as  thnsc  of  the  lowcr  end,  jusl  above  ihe 
ndvles,  will  lie  considercd  in  llicir  rehition  to  the  muscies 
at  influence  thcni  (^page  644). 

The  /tfU'er  cpiphysis  of  ibe  fcmur.  the  oniv  one  whose  ossi- 
ation  bcgins  bcfore  birth.^'*  with  the  exception  of  theocca- 
»nal  eariy  appearance  of  the  osscoiis  nnclciis  in  thc  npper 
iphvsis  of  the  tibia"  ( Poland ). — is  thc  last  to  join  its  diapny- 
:,  unioD  occurring  abont  the  luentielh  vcar.  It  bas  a  ciip- 
aped  upper  surface,  which  is  highcr  externally.  Its  internal 
;c\  is  just  Ijeneath  the  adductor  tubercle.  The  epiphv&is 
zludcs  ali  the  articular  surfaces  of  the  lower  end  of  the 
TI  ur. 

In  the  majority  of  thc  cascs  of  disjunction  of  ihis  cpiphy- 
1  the  causc  has  bcen  hypercxteiision  of  the  tibia  on  the  fenmr, 
tcn  combincd  with  some  lwisling  and  traction  upon  the  leg, 
when  a  boy  hanging  belilnd  a  cab  has  his  foot  caught  be- 
een  thc  spokes  of  a  whecl.  In  twenty-scven  out  of  sixty- 
jht  cases  the  Icsion  uas  causcd  in  this  way. 

The  liganients  of  thc-  knce-joint  are  so  powerfiil  f  jis  thc>' 
ust  be  lor  semritv.  »^)n  account  trf  thc  simpe  of  the  lxnies  that 
iter  into  it)  that  when  the  leg  is  brought  Into  overexlension 
nnendous  le%'cnige  is  exerted  on  this  epiphysis  through  the 
ucial  ligaments.  thc  external  and  internat  lateral  ligamcnts, 
icl  ihc  poplitcus  muscie.  aidcd  by  thc  gastrocnemius.     Al- 
ough  the  latter  is  attached  partly  above  the  epiphy9eal  line. 
e  periosteuni  is  torn  off  tlie  louer  end  of  the  diaphvsis  dou'n 
the   extremely  dense  laver   at  the    carlilaginous  junction. 
l»e  muscie  then  I>ecomes  an  iinponant  factor  in  carrving  the 
»iphj*sis  forward — the  iisiial  flisplaccmcnt — and.  aided  by  the 
ipliteus,  in  rotating  its  postcrior  upper  edge  down\vard.     The  mcchanism  has  been 
■mpared  to  that  of  fractures  of  thc  mdius  in  falls  upon  the  hand,   tlie  postcrior 
;ament  of  the  knce-joint  bringing  a  cross-strain  upon  theepiphysis  similar  to  that 
nveye<l  to  the  radius  by  the  anterior  ligament  of  the  wrisl. 

Thc  diapbysis  projects  into  thc  poplitcal  space  or  througb  thc  skin,  and  has 
used  grave  injuries  to  vcssels  and  ner\'es.  Amputation  has  bcen  requlred  in  a 
*ge  proportion  of  these  cases,  on  account  of  these  injuries  or  berause  of  the  de- 
:hmcnt  of  thc  pcriosteum  and  the  snppuraiion  that  oftcn  folIows  it.  Thc  joint 
rarclv  involved.  because  the  ligamenta  nniting  the  l>ones  of  llie  leg  to  thc 
iphysi5  are  more  powerful  than  the  cardlaginous  connections  of  the  latter  u-ith  thc 
aphvsis. 

As  might  be  expected,  the  chief  growth  of  the  lemur  taking  plače  from  this 
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epipl»>'sis.  a  number  of  cascs  of  arrest  of  growth  liave  been  reportcd.  The  disjunc- 
tion  has  bcen  misUken  for  a  dislocation  oi  llie  knee  or  a  supracondvlar  fracture 
of  ib(-'  fcmur.  but  the  undiaturbed  relations  ot  the  condvles  and  thc  htad  of  the 
tibia  and  ihe  frecdom  of  molion  in  th«.*  knee-joint  serve  to  distinj^juish  it  trom  the 
luxation,  while  tlie  fracture  is  rare  in  children,  and  presenls  diffprential  »gns  that 
will  bt:  mentioned  later  (page  644). 

Kractures  bcttteen  the  condylea  (intercondylar),  when  T-ahaped,  as  ihcy  oflca 
are,  are  thought  lo  be  secoiidary  to  the  main  or  supracondylar  fracture, — i.č.,  ihe 
shaft  breaks  alx>ve  the  coudyles  and  the  force  continiiing  Splita  them  apart.  The 
line  of  the  latter  fracture  is  nearlv  vertical  and  followi?  the  intercondvlar  nnich, 
alreadv  wcakened  by  niimerous  foramina  for  vessels.  The  proximity  of  the  poplitcd 
vessels  has  rcsulied  in  grave  compHcations  from  prcssure  or  from  rupturc.  Kkhvt 
condvlc  inav  be  split  off  separately.  The  joint  is  neces5arily  involvcd  in  a)l  iht>c 
iraciures,  and  rapid  distention  may  make  the  diagnosisdifiicult.  The  X-rays  should. 
of  course,  be  employed  in  such  cases,  and  indeed  in  ali  doubdul  fracturcs  ut  the 
femur. 

Ostfohntv  for  genu  valgum  may  be  done  throiigh  an  incision  on  the  out« 
side  of  the  thigh — -the  region  of  safetv — about  two  inches  abovc  the  cxternal  condvle. 
The  ilio-tibial  band  of  faacia  is  cut  ;  the  incision  passes  in  front  of  ihe  biceps  ;  whcn 
about  two-third9  of  tfie  shaft  has  been  divlded  by  the  ostoolome,  the  remainderiifin 
fracture  ea3ily,  as  the  outer  pari  of  ihc  bone  is  here  thicker  than  tlic  inncr.  The 
operation  has  the  advantages  of  remoteness  from  the  epiphybeal  Itne,  fronj  iinporiant 
blood -vessels,  and  from  the  5ynovial  membrane  of  the  knee.  The  bone  is  divided 
at  a  naiTonr  part. 

Otseasr. — Infective  discaae  of  the  upper  end  of  the  femur  usually  involvcs  the 
hip-joint.  even  when  it  begins  in  the  diaphvsis,   the  epiphyseal  line  bcing  inti 
articular. 

In  spite  uf  the  protective  covering  of  miisrles  surrounding  the  shaft,  it  is  no* 
infre<]uently  the  subject  of  inHammation,  probably  as  a  resuk  of  the  grcat  strains  and 
numcrous  traumatisnis  to  which  it  is  subjectcd.  and  of  the  phvsiological  activity 
necessitated  by  ils  rapid  growth.  v.-\\\c\\  i>etween  hirth  anti  maturiiy  is  proportionateIy 
nearly  tu-ice  as  niuch  as  that  of  the  !eg  and  more  than  twice  as  inuch  as  that  of  the .  ^ 
whole  bodv-  Thus,  post-tvphoidal  osleitis  altacks  the  femur  in  about  twenty-five 
per  cent.  of  ihe  cases  in  U'hich  the  lower  extreniity  is  involved,  and  more  frequendy 
than  any  oiher  bone  except  the  tibia  and  ribs.  although  the  superficial  bones  of  the 
skeleton  are  involved  by  this  disease  thrce  and  a  half  times  more  frequenlly  than  ihe 
decp  bones. 

At  tlie  Iowcr  end  of  the  femur.  disease  resuUing  in  necrosb,  especially  of  the 
posterior  aspect.  oflen  requires  amputalion,  as,  owing  to  the  thinness  »»f  the  perios- 
teum  in  that  region,  there  is  scarcely  any  attempt  at  the  fomiation  of  an  involucrum 
(Rose). 

Exostoses  of  the  femur  are  not  uncommon,  especiallv  in  horsemen.  in  the  neigh- 
borhood  of  the  tendon  of  the  adductor  longus — i.e.,  at  the  upper  end  of  the  femur 
— and  occasiunallv  in  thal  of  the  adductor  magnus  at  the  lowcr  end, — •'rider's 
bones." 

The  grcat  comparativc  frec|uency  wlih  which  sarcomata  attack  the  femur  is  in 
accord  wiih  the  general  rule  that  they  are  more  frocjnentlv  found  on  long  bones 
than  on  short  ones,  on  the  lower  limb  than  on  the  upf>er,  and  on  bonos  ncar  the 
trunk  than  on  ihosc  rcmotc  from  it.     As  thcy  are  aiso  more  mahgnant  the  nearcr 
thev  approach  ihe  trunk,  thcse  lumors.  Hkc  thoseof  the  humcrus,  are  clinicallv  more 
serious  than  ihose  of  the  dislal  poriions  of  llie  extremity.      Bolh  central  and  suf 
p«rio9teal  sarcomata,  but  espccially  the  formcr.  have  a  predilection  for  the  en< 
of  the  bones  :  but  whereas  thev  afiect  chieflv  the  upper  end  of  the  humeriis  and 
!ower  ends  of  ihe  radius  and   nlna.  in  the  infcrior  extremily  thev  are  most  oflen 
found  al  the  lower  end  of  the  femur  and  ihe  upper  ends  of  the  tibia  and  fibula. — that 
is.  at  the  ends  touards  which  the  nuirient  arteries  are  not  directed,  and  at  whicb 
epiphv-^o-diaphvseal  union  takea  placu  latest  (page  272). 

Landmarks. — In  verv  ihin  persons  the  head  of  ihe  femur  can  sometimes  be 
fclt  )mmediately  beluw  Poupart's  ligament  and  just  extenial  to  its  middle. 
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The  greater  irochanler  is  almost  subctitancou:i,  being  covered  hy  ihe  aponeu- 
rolic  inscnion  ai  the  upper  tibres  o!  the  jjluteus  maximus.  It  is  froni  7.5  10  10  cen- 
timctres  (threeto  lour  inchts)  belovv  tho  crcst  of  ihc  ilium.  In  ihe  erect  posttion 
it  is  slightl/  anterior  to  and  farthcr  from  the  mid-line  than  the  mid-poiiit  of  the 
crest.  It  is  visihlc  in  ihin  pcrsons,  and  asbumes  abnornial  prominence  whcn  thorc 
has  btcn  vrasting  of  ihe  glutcal  muscles,  as  the  glulijus  medius  antl  minimus  nor- 
nially  cfiace  tht  hollows  between  it  and  the  ilium.  In  fat  or  muscular  persons 
the  fascial  attachments  to  the  trochanter  cause  a  visible  depression.  Its  upper 
border  is  on  a  level  \vith  the  centre  of  ihe  acetabulum  (so  thal  N€laton"3  line  passes 
over  those  two  poinls;,  is  ninetecn  milliinctrcs  (lhrcL--quLirlers  of  an  inch )  lower 
than  the  top  of  the  femoral  head,  and  is  uhnost  on  a  ievel  with  the  pubes.  The 
depression  inimediatelv  beneath  it  corresjMnds  to  the  lendinous  Uiwer  portion  of 
ihe  gluteiis  maxinius  close  to  il:i  inscrtion.  The  jjap  between  it  and  the  iliac  crest 
is  bridgcd  over  by  the  iipper  portion  oi  tliat  part  of  the  fascia  lata  known  as  the 
ilio-tibial  band.  ReUucation  of  this  band  iu  fraclure  of  the  femoral  neck  can  be  bolh 
fcit  and  seen  (Allis). 

The  three  gluteal  burs*e  inlerposed  between  the  trochanter  and  the  glutcal 
muscles  may  become  enlarged,  especiallv  that  beneath  the  ghitens  niaximus,  and 
obscurc  the  outlines  of  the  trochanter.  This  cnndition  is  sometimes  niistaken  for 
hip-joint  discase,  as  the  thigh  is  usuany  adducted  and  flexe<l  on  the  peK  is.  because 
abduclion  :ind  extension  bring  into  action  the  gluteal  muscles,  and  thus  cause  painful 
pressure  on  the  bursa.  Inflammation  of  that  bursa  is  almost  iiluavs  the  result  of 
a  bIow  upon  the  trochanter  ;  the  joint  movements  lu-e  free,  ihere  is  no  referred  pain 
in  the  knee,  and  forcing  llie  hea<l  of  the  femur  against  the  acetabulum  by  pressure 
upon  the  knee  is  painless,  as  is  pressure  over  the  capsuk*  of  the^oint  beIow  Pou- 
>art*s  Itgamenl. 

In  snbcutaneous  osteotomy  of  the  neck  of  the  femur  the  incision  for  adniission 
>(  the  saw  is  madc  about  one  inch  in  front  and  one  inch  above  the  lop  of  the 
rochanter.  The  saw  cut  runs  paralld  with  Poupart"s  ligaraent  and  ib  about  2.5 
rentimetres  (one  inch)  bclo\v  it. 

The  lesser  trochanter  cannot  be  felt. 

The  shaft  of  iho  fenitir  is  decplv  situatcd  and  cantiot  be  closely  approached 
or  p;dpation,  except  at  the  outer  side  of  the  lower  third  in  ihe  space  betu-ecn  the 
Mceps  an<I  vastus  extemus. 

The  most  prominent  part  of  the  inner  rounded  surlace  of  the  knee  is  the 
uberositv  on  the  inner  rondvle  of  the  femur.  Above  it  is  the  adductor  tubercie 
narking  the  tendinons  inscrtion  of  the  greai  adductor  and  just  above  ihe  inner  end 
:>f  the  epiphvseal  line. 

The  external  condyIe  is  subcutaueous. 

The  remaining  landmarks  in  this  region  will  be  considered  in  relation  to  the 
<nee-joint  and  the  soft  parts  (page  671). 

K  TIIF.   HIP-JOINT. 

This  is  a  ball-andsockct  joint.  The  sockct  is  formed  by  the  acetabulum  with 
the  assistance  of  ihc  trans^rtsr  and  cotyloid  Ugamenis.  The  articular  facei  which 
bears  the  articular  cartilage  has  been  described.  The  notch  ;it  the  Iowcr  part  of  the 
peripherj'  of  the  acetabulum  is  bridged  over  by  the  transversc  ligament'  (Fig. 
384 ).  a  collection  of  interlacing  fibres,  \vbicli  thus  conipletea  the  margin  of  iJie  socket. 
An  opening  is  left  below  it  llirough  nhich  vessels  and  nerves  pass  ;  from  its  sides 
ihc  round  Ugamcnt'  arises  Some  hbrcs  of  the  traas\'crse  ligament  mingle  with 
ihose  of  ihc  lalter.  The  cotyloid  ligament^  (Fig-  3S4  }  is  a  fibro-cartilaginous  rim. 
ft*hich  decpens  the  socket  ovcrlappin^  the  head  of  the  femur  imtil  the  cavitv  embraces 
more  ihan  half  a  sphere.  ll  is  atlachcd  to  the  edge  of  the  acetabulum,  and,  whcre 
ihis  is  ik-anting.  to  the  transversc  ligament.  The  cotvloid  ligament  is  about  five 
mtllimetres  broad  at  the  attached  base,  and  narrovvs  to  a  sharp  border,  so  as  to  be 
triangular  on  section.  The  distance  from  the  ba.se  to  the  free  edgc  is  vcr>'  ncarly 
one  centimetri'  at  the  top  of  the  joint.  vhcre  it  is  grpatesl.     The  non-articular  space 

en  of  the  joint  is  filled  with  f;it  and  by  the  round  ligament  nearly  up  to 
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ihe  Icvel  of  thc  articular  surfacc.  Thcse  strviciures  are  covered  by  s>'noviai  mem- 
brane. The  liead  of  ihe  femur  is  covertKi  by  articular  cartilaye.  except  at  ihc  de- 
pression  for  tlie  instrtion  of  thc*  round  ligainent. 

The  iMinc-s  are  ctmnecled  by  ihe  ra/>stf/c  aiul  thc  round  iigameiit. 

Thc  capsule'  <Figs.  385,  3S6)  is  a  fibrous  cnvcln[>e  enclosing  ihc  joint. 
strengthened  by  ccrtain  bands,  which  are  inst^parable  parts  of  its  suljstance,  though 
they  have  names  of  their  own.  The  capsule  is  atlached  to  the  cotyloid  ligament  and 
to  ihc  pcripherv  of  the  acelabulum  just  ouiside  of  the  origin  of  the  latler.  In  this 
respcct  there  is  much  uncertaiiuy  ;  the  capsule  a!ways  rises  (roin  the  free  edge  of  the 
transverse  ligament,  and.  as  a  rule.  el5ew]icre  outside  the  base  of  thc  cotvloia  :  bul  il 
inay  in  parts  arise  from  ils  edge.  This  applies  to  the  capsule  examined  from  within  . 
extcrnally  the  fibres  extcnd  a  ronsiderable  distance  from  thc  bordcr  of  the  joinL 
They  alniost  conceal  thc  opening  at  the  notch  btlow  ;  above.  they  partiv  bridge 
over  the  reflected  lendon  of  tJie  rectua  and  partly  join  its  deq>er  fibres.     The  cap- 
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SocVel  of  liitht  hi|>-juiat.     Thc  capsule  tuu  bccn  dividcd  tH»i  its  onfpn  bticI  reflected. 

sule  cxtends  to  the  base  of  thc  anterior  inferior  spine  of  the  ilium  and  some  distance 
on  the  oblurator  cresl.     The  attachment  to  the  femur,  seen  from  wiihout,  runs  from^ 
the  top  of  the  greater  trochanter,  just  alx)ve  the  superior  rervir;d  tuberde.  dou-n  ihe 
spiral  line  to  thc  level  of  the  top  of  the  lesser  trochanter,  where  the  line  of  inscrtion 
turns  in  for  about  two  ccntimetres,  when  it  passes  upw'ard  along  the  back  of  the 
neck,  less  tlian  ha!f-way  from  ihc  head  to  the  posterior  inlerlroclianteric  line,  lili, 
reaching  thc  top  of  thc  neck.   it  graduatlv  passes  outuard  to  thc  starting-poinL 
Thus  the  capsule  slops  about  a  t'mger's-breadth  short  of  llie  lesser  trochanter,  in-^^J 
cludes  less  than  half  the  hind  side  of  the  neck,  and  stops  short  of  the  digital  losa^^^^ 
and  of  ihe  inncr  sidc  of  thc  lop  of  the  greater  trochanter,     PoslcriorIy,  il  is  not^* 
truly  insertcd  inio  the  neck.  but  simply  crosses  it,   its  position  being  determined 
by  thc  line  of  rcfleciion  of  thc  synovial  membrane.     The  general  direction  of  the 
fibres  is  longitudinal ;  but  thc  posterior  fibres,  when  thc  femur  is  strongly  extendcd, 
assume  the  form  uf  a  twtsted  band  running  from  the  back  of  the  socket  outvard 
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and  upward  across  the  back  of  ihe  iit-ck  to  the  lop  of  ihe  greater  trochanter  (Fig. 
387J.  Moreover,  bcncath  the  longitudinal  layer  iherc  is  a  sling  of  circular  tibres, 
the  zona  orhiciHaris ,  starting  from  the  anterior  inferior  spine  of  ihe  iliiiin  and  pass- 
in^  behind  the  neck  to  return  to  the  same  poirit.  It  hcs  near  the  head  ol  the 
femur.  completcly  concealed  by  the  lungitudlnal  ftbre-s.  Il  is  isolated  only  by  a 
ratlier  ariilicial  dissection: 

The  capiulc  variea  inuch  in  thickness  in  diffprcnt  placcs  ;  thus.  it  is  vcrj'  weak 
ehind  uiid  very  strong  in  front.     It  is  strcngthened  by  ihrce  coUections  of  accessory 

Fig.  3S5. 
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Kiichl  hltvjolnt.  iinterior  Dtpect. 

fibres.  Much  the  most  important  is  the  ilio-femoral  ligament '  (Fig.  385),  a  thick 
triangular  e.\pansiuii,  intimately  fused  witli  tile  capsule,  urisiiig  by  Us  apex  from  tlic 
Jortcr  i>art  of  ihc  anterior  interior  spine  of  the  ihum  and  from  ihu  bone  btlow  and 
behind  it  above  the  hp  of  the  acetabulum,  and  extending  by  Its  base  from  the 
suj>crior  ccnica!  lubcrcle  to  the  level  of  the  lesser  trochanter.  The  borders  of  ihis 
are  ofte«  particularly  strong,  and  are  spoken  of  as  the  ouler  and  inner  /imds  of  the 
ligantent.  A  ueak  space  is  sonietimes  seen  bctneen  them  nesir  the  insertion,  whcnce 
it  has  been  callerl  by  Bigelow  the  V-iigantc-nt  from  a  resemblance  to  an  inverted  Y. 

I  Lig  mufcmarml«. 
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Striking  examples  of  this  are  generali)-  artificial  procluctions.  The  be^nningi 
ihe  iiio-femural  ligunient  covcrs  the  outer  part  of  the  liead.  The  cajMiule  is  m« 
thinner  over  the  inner  part  of  the  head.  and  is  covcrcd  by  Uic  biirsa  under  the  lE 
psoas.  which  oficn  comniunicatcs  with  the  joint.  Tlie  pubo-femoral  liga- 
mcnt'  (Fig.  3S5)  is  a.  slcnder  band  of  fibres,  thickening  the  under  side  of  ihe 
capsule,  exlcnding  froin  the  loucst  point  of  the*  rapsular  insertion  on  the  spiral 
line  to  the  outcr  cnd  of  the  obturacor  crest.  It  is  rartly  verv  evidenl.  The 
ischio*iemoral  Ugament'  (Fig.  387  )  is  a  strong  but  ill-dehned  bundle  at  the  back 
of  the  joint,  extcntiing  from  Ihe  ischial  origin  of  the  capsule  to  the  top  of  the  digital 
fossa.  Tlie  capsule  is  further  supported  by  muscles  and  by  bands  of  Abrous  tissiie, 
gencrally  expansiona  from  tendoiis  or  fasci*.      Morris  describes  a  band  on  ihc  upper 
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anterior  aspect,  passing  bctwccn  the  reflccted  tendon  of  the  rectus  and  the  highest 
origin  of  the  vastus  exlernus,  which  is  sometimcs  verv  strong,  f)ut,  in  our  opinion, 
inconstant.  The  relation  of  the  ilio-psoas  has  been  mentioned.  Fibres  are  received 
at  the  upper  outer  part  from  the  gluteus  minimus.  The  obturator  internus  and  the 
gemelli  are  close  against  it  behind.  and  the  obturator  externu<i  bL-hind  and  lielou*. 
\Ve  have  seen  a  tendinous  band  beneath  the  tendon  of  the  obturator  internus  quilc 
distinct  from  the  capsule  inlcrnally  and  fuwtl  with  it  externally.  It  may  havc  been 
a  reduplication  of  that  niuscle  or  an  extra  ischio-ftmoral  iigamenf. " 

The  round  Ugamcnt  ( Ugamentum  Uresj  (Figs.   3H4.  3S9)  is  a  wcak   band 
of  fibrous  tis.sue,  containing  vessels  and  nervcs,  surrounded  by  synovial  membrane, 
lying  under  the  fat  in  ihe  decp  non-articular  hoIlow  of  the  sockct, 
'Joiimnl  of  Anatomy  and  PhysioIi^f>',  vul.  viii.,  187J. 


,  conaccting  t^^ 


RfRlit  hlp-ioint,  pORcriOf  Kfpc<^t. 

?;*^^  earlv  childhood  nourish  tlie  htad,  biit  in  thc  adtilt  thev  often  do  nol  enter  ihe 

This  ligament  is  somelimes  \v;inling.     According  to  Moser,'  this  defea  is  on!y  in 

^n«;  oM,  and  is  to  be  looked  upon  as  a  dcgcncrative  changc.     Compiirativc  anatomv 

^^aches  that  it  is  the  analogue  of  a  j>art  of  the  capsiilc.      It  is  rcniarkabk-  tJiat  it  is 

^'aTiTing  in   ccrlain  apccies  closdv  alliod  to  others  possessiiig  it.      Besides  thc  lwo 

^^tremes  of  complele  frecdom  uilhin  thc  jnint  and  tjf  lotal  absenrc.  the  tij^amentum 

^"^Tcs  of  animals  is  aiso  found  in  an  imperfectly  devcinped  condition  as  a  fold  along 

'  Schwalbe's  Morphalog.  Arbeiten.  Bd.  ii.,  1893.    This  paper  pves  the  lirerature. 
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the  side  oF  the  cavitybctween  the  notch  in  ihe  accrtahulum  and  the  head  of  the  bone. 
Mnny  of  ihe  sutemenls  of  its  absence  reqi.iire  confirmation  by  more  obscrvations. 
Thus,  among  the  anthrnpuid  apes  it  set-nis  to  be  ^uiierall/  present  in  ali   but  the 
ouran^.      In  this  anitnal,  though  usually  wantin^,  it  has  been  fuund  in  a  rudimentarf 
condition.      Meckel  declared  that  it  wa3  absent  in  the  gibbon,   but  we  bclit-vc  no 
other  observer  has  had  a  similar  experience.     It  is  vcry  strong'ly  dcveloped  in  ihc 
osirich,  but  is  wantin^  in  the  rhta  (the  American  oslrich)  and  prol>abiy  in  theca^so* 
wary.     Sutlon'  considers  it  as  the  tciidon  of  the  pcctineus  muscie  which  has  bccorae 
scparatc-d  throiigh  skdctal  mudiiicalions.    Sutton  rcHcs  a  goud  dcal  on  the  conditior* 
in  the  horse  for  support  in  his  argument.      He  (ound  it  consisiin^  of  lwo  baniis. — 
one  within  the  joint,  apparently  the  usual  ligament.  and  another  passing  oul  of  the 
cavitv  to  the  linea  alba  at  its  junction  \vilh  the  jjiibes,  wfuch   he  calls  the  piibo 
femoral  porlion.     The   pectineus   muscle  arises  in  part   from   this  latter  i>4irtiQn 
Sutton  givcs  a  table  tcUing  the  story  of  the  structure  according  to  his  theorv-     !■ 
sphenodon  (a  lizard)  the  tcndon  of  tlte  ambiens,  reprcsenting  the  pectineus,  passc— 3 
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into  the  joint  to  the  head  of  the  femiir  ;  in  the  osrrich   the  ligament  is  conlinuoiK 
with  the  tcndon  by  mcans  of  connectivc  tisstie  ;  in    the  horse  the  tuo  parls  aj 
distinct ;  and  in  man  the  c-xtcrnal  part  is  wanting. ,  The  structure  is  evidentiv  a  \erv 
variablc  one. 

The  synovial  membrane  (Figs.  386,  388)  lines  thecapsule,  covers  the  coiyloic^ 
and  transverse  ligamenis.  surrounds  the  ligamentum  teres.  and  covers  the  fat  in  ihe* 
fossa  of  ilie  acetahttlum.      It  is  reflected  from  the  femoral  atlachment  of  the  capsule- 
onto  thcneck,  which  it  invests  lo  the  border  of  the  articular  cartilage.     This  rcflccled 
part  presents  certain  folds  caused  by  fibres  from  the  capsulc  running  up  along  the 
neck,  called  reiinacuia  (  Kig.  .^90).    There  are  generallv  threc  chicf  ones  :  a  suferior^ 
starting  (rnm  the  snperior  cervical  lubercle  and  running  along  the  upper  border,  or 
backnard  across  the  neck  to  the  head  of  the  tcmur  ;  a  middle^  from  near  the  inferior 
cervical  tubercle  along  the  front  of  the  lower  border  of  the  neck  ;  and  an  iiifenar^ 
from  near  the  lesser  irochanter  along  the  Iowcr  side.     Any  of  thcse  niay  be  more 
or  less  free  from  the  neck. 

'  Journal  of  Anatom>-  and  Physiology,  vol.  xvii..  1885. 


The  retinacula '  probably  strcngthen  the  union  of  the  head  and  neck  before  thc 
I      ^^on  o!  tlie  epiphyses. 

I  Movcments. — As  a  ball-and-sockcl  joint,  the  hip  pennila  nioUon  on  an  indcfi- 

L^  '^Ue  numbcr  ol  a.xcs.     H  thc  bali  were  on  ihe  end  of  a  straighl  rod,  wc'  could  assume 
^■"'^t  fiexion  and  cvlcnsion  occur  on  a  iransvcrsc  axis  and  adduction  and  abchiction 
^"  ^n  an  aniero-posicrior  one,  but  thc  inclination  of  thc  shaft  of  thc  fcniur  and  ihal  of 
Ihe  neck  In  two  dircclions  complicatcs  the  problem,  so  tlut  accurate  analysis  of  the 
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movements  is  practicallv  impossible.  Rotation  Is  mntion  on  a  vertical  axis  which 
is  generally  assumcd  to  pass  throiijjh  the  head  and  the  Intercondvlar  notch.  This 
must.  of  coursc.  vary  with  the  shape  of  thc  bone.  AUhoujjh  thc  angnlar  motions  in 
the  four  convenlional  planeš  are  far  from  simple,  thcy  niay  be  aRsiimcd  to  be  so 
for  practical  purposes.  /'7exion  is  sloppcd  in  lifc  by  thc  contact  of  the  thigh  and 
the  trunk  before  the  Hmits  of  the  moijon  are  reached.      E.rifnsian  is  limited  by  thc 

'  Fau'oett :  Journal  of  Anatamy  an<f  Phy»iology,  vol.  xxx.,  1896. 
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resistance  of  ihe  strong  itio-fcmora!  ligamcnt,  cxccptingthe  outer  band.     Abducti& 
is  limilcd,  llie  thiyli  bting  extended,  by  the  pubo-femoral  ligamcnt  and  perhaps 

the    inner    limb  ol    the    ilio-femora 


Ki  G.  390. 


Ronnd  ligameot 


...Vi,^ 
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\V*hen  the  tliigh  is  flexed,  ihe  lattcr 
certainlv  relaxed,  and  the  strain  comi 
on  the  pubo-femoral  and  a  part  oi  I 
capsule  bfhind    it, — a  very  weak  re- 
gion.    Addudion  with  a  straight  thii^li 
is  limited   by    the  outer  litnb  of  tlic 
ilio-femoral,  the  lop   of   the   capsule, 
and    Marris's   bantJ    from    the   reci 
tendon  lo   the    vastus  externus,   J 
be  pre-sent.       After    modcrate  t1exioi 
is  passed,   the  tlio-feinoral   is   relax<.'tj. 
Ouhi  'ard    roiation ,    t  he    t  high    heing 
straight.  is  chcckcd  by  the  iliolemoral. 
fspcciali}'  by  tis  inner  band.     As  ihc 
tliigh   is  rtexed  the  inner  band  is  Tt< 
laxed  aiid   the  outer  is  at  first  tensc. 
but  bolh  are  relaxed  as  flexion  reachtt 
aboiit   45°.     Morris's   band  now  bc- 
comes  Icnsc,   and  as  flexion  becomcs 
exlrcmc  llie  round  ligamenl    Is  tense 
aiso,    uniess  ihe    tliigh    be  abducted. 
mhen  it  is   complete]y  rela.xed.       h- 
ward  rotation  is  checked  by  ihe  ischi 
femoral  ligament  in  any  position. 

The  most  important  part  of  ti 
capsule  is  the  ilio-femoral  l>and.  whi( 
is  extreiiiely  stroi^g  and  prevenis  over- 
extcnsion.  It  is  an  essential  element 
in  maintaiiiing  the  upright  position. 
The  rotind  ligamcnt  has  probablv  no 
mechanical  fimctinn,  thoiigh  it  can  be 
made  ttnse  by  ficxing,  and  at  the  same 
linie  either  adductiiig  the  femur  or 
rotating  it  outward.  It  is  too  weak  to  be  of  any  real  use  as  a  restraint.  Probablv 
il5  chicf  usefulness  is  lo  rarry  vessels  to  the  hend  of  ihe  femur  in  childhood. 
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The  grealer  security  of  the  hip-joint.  as  aimpared  with  the  shoulder-joint.  b  -a 
dne  lo  the  dcplh  of  ihe  ncetabular  ca^-itv  ;  to  its  reinforcement  by  the  cotyU»id  tibro  - 
cartilage  ;  to  the  attachments  of  the  ilio-psoas,  glntcus  minimus.  an<i  vastus  externijs  -J 
to  the  capsule  ;  but  chicflv  to  the  thickcnings  of  the  capsule  itseif,  which  are  described  i 
as  the  ilio-.  ischio-.  and  pnlx)-femaral  ligaineiits.  ^i 

The  greatest  pressure  upon  the  capsule  in  aH  ordinary  positions  is  in  an  upwardl| 
and  outtt-aid  direction.  or  uijon  ihe  anterior  sLirface  of  the  cajistile.  as  when,  under^ 
the  intluence  uf  ihe  powcrful  exlen5ors,  the  pt-lvis  and  trunk  tend  to  roll  backward 
upon  the  thighs  in  the  ert-ct  poslure.      The  tension  and  prt*ssiirr  aro,  of  course. 
greatest  near  the  pelvic  atiachment  of  the  capsule  where  the  ht-ad  will  impinge  upon 
it  with  ihe  most  advantagc  as  to  leveragc.     The  capsule  is  cspeciallv  fitted  to 
this  pressure. 

If  two  lincs  be  drawn.  one  from  the  antcrior  inferior  iliac  spine  to  the 
border  of  the  femur  near  the  lesser  trochanter,  the  other  from  ihc  anterior  part 
the  groove  for  the  external  obturator  {i.e.,  the  uppcr  pan  of  ihe  tiibernsitv  of  the 
ischium )  to  the  digital  fossa,  aH  the  ligamcnt  autsidc  and  abo\'e  ihcso  lines  is  v 
thick  and  strong  ;  uhereas.  ali  to  the  inner  side  and  bcIow.  exccpt  along  the  narro' 
pubo-femoral  band,    is  very  thin  and  weak,  so  that  tlie  head  of  the  bone  can  be 
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^through  it  (Morris).  Fig.  391  reprcsents  this  dJagrammatically.  In  addition, 
preater  elevation  and  thickncss  of  the  uppcr  and  outcr  rim  oi  the  acelabuliim. 
the  pressure  against  the  trochanter  c.xcrlt.d  by  the  tlio-tibial  band  of  the  fascia 
[Allisj  in  adduciifin  of  ihe  tbigh  ( whicU  nieans  an  oiiluard  movemenl  of  the 
rextremily  of  lhcft:mur),shuuld 


ičnlioned  among  the  faciora  ihai 
t  displacement.  The  ligamcn- 
}  teres  is  of  littic  valuc,  as  its 
rattachnient  to  the  ffinoral  hcad 
teily  separaied  by  a  force  less 
I  that  required  to  rupturc  ihe 
pent. 

A  line  drawn  froni  the  antcrior 
f  to  the  tuber  ischii  will  appro,\i- 
iy  bisect  the  acetabiiluni  and 
pivide  each  half  of  ihc  pelvis 
Wwo  planeš,  ihc  pubo-ischiatic, 
r  or  antcrior,  and  ihe  ilio-ischi- 
outer  or  posterior  (Fig.  392). 
m  the  head  of  the  femur  cbcapes 
[  ihc  acctabuliim  it  niust  lie  on 
lurlace  of  one  or  othur  oi  thcse 
Is.  Ali  dislocalions  are,  ihere- 
I  citber  (i)  outuard — /".<■,,  pos- 
t — or(2)  invvard — />..  anterior. 


I-Ki.    39]. 


Diac>v>niD<lic*tinKStraoK&nd  wt«ic  portions  o(  capsule  olhip- 


t.  Ouhcard  or  Postcrior  Lu.vations. — Trauniatisms  in  which  the  forcc  13 
pded  upon  the  regioti  of  the  hip  resull,  us  a  rule.  in  children  in  epiphvseal  sep- 
bn  ( |>agc  361  ).  in  old  pcreons  in  fracture  of  the  neck  of  ihc  fcniur  ( page  363). 
^3  cascs  of  dislocation  of  the  hip,  138  were  betu ecn  fifteen  and  forty-five  years 


Supcrloi  iq>iiw 


n  practicallv  aH  positions  of  ihc  hip  in  which  luxation  is  probable  the  force 
ihrough  some  form  ol  Icverage  \vhich  brings  theshort  arm  of  the  lever — always 

the  hcad  and  ncck  of  the  femiir — 
against  a  \veak  portion  of  ilie  cap- 
sule.  If  it  does  this  \viih  the  aid  of 
a  bonv  fulcrum.  the  power  is  ex- 
crted  tc)  the  greaU-sl  |K)Ssib!e  ad- 
vantage.  Thus.  in  hyperextension 
of  the  thigh,  ihe  acetahular  rim  acts 
as  a  fulcrum.  but  the  hcad  of  the 
bone  is  brought  against  ihc  anterior 
pari  of  the  capsule, — the  ilio-ftmoral 
ligament, — which  is  usuallystronger 
ihan  the  bone  itsclf.  Hyperfle.\ion 
is  arrested  by  the  contact  of  the 
s<ifl  parts  of  the  front  of  the  thigh 
with  thcabdomen  :  hyptT;ulducti()n 
by  the  contact  of  the  sfiaft  witli  the 
piibes.  IIyperab<luction,  howevcr, 
brings  the  greater  trochanter  against 
the  prominent  onter  lip  of  ihe  ace- 
tabuiiim,  «hile  the  head.  is  carried 
down\vard  against  the  thin  inncr 
and  loiver  pari  of  ihe  cajjstile  ;  llie 
ilio-femoral  and  ischio-femoral  liga- 
s  are  relaxed,  and  the  u-eak  pubo-femoral  ligament  oiTers  but  liale  resistancc  ; 
lead,  being  opposite  ihe  shallouest  part  of  the  acctabulum,  projccts  half  its 
out  of  ihat  cavity  :  the  ueight — i.e..  the  resistancc  of  the  capsule — is  verj' 
to  the  fulcrum,  great!y  increasing  the  power  of  the  levcrage. 


un  »howinc  <llvMliii)c  lirw  M".  y\  brlweai  oirtct  «tid  inntr 
|ivlvic  planeš.     \AHtt  ) 
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The  ilio-lcmoral  ligamcnt  mav.  in  cases  in  which  the  thtgh  is  adducted  nnd 
rotated  inwrtrtl  at  iht  liinc  of  applicaliuit  o£  thc  lorce.  lake  the  plače  of  the  acctabu- 
lar  rini  as  a  fulcrunv      lii  ihat  position  it  is  wound  round  the  neck  of  the  (emur,  and 

Fic.  393- 


/ 


Lnutiod  of  Ihe  brad  ol  the  ivmar  oiilo  ibe  dorsum  of  itac  lllam. 


vrben  the  flcxed  leg  is  used  as  a  crank  the  head  may  bc  madc  to  burst  through  ihe 
lower  and  postcrior  part  of  ihe  capsule. 

Allis'  has  shown  that  these  conditions,  easilv  dcmonstratcd  cxj>erimcntally,  are 
rcproduced  in  manv  forms  nf  accident.  It  is  obvioiis  thal  lhey  are  ali  favorahle  to 
a  dovvnward  diulocation,  and  this,  as  is  the  casc  wLth  the  hiiincral  head.  is  the  direc- 

tion  ijriniaril)'   taken    in   the 
Fig.  394.  ^..^^  inajoritv  of    these  Iu.\a- 

tions.  U  ihe  ihigh  has  been 
rotated  inward,  eithcr  in  ad- 
duction  or  abduciion,  ihe 
head  of  the  bone  wiU  pass 
outw'ard  and  backward  and 
rest  behind  the  acetabulum 
on  some  part  of  the  ouler  or 
posterior  plane  of  the  pelvis. 
If  it  lics  upon  the  iliuni.  a 
little  above  the  acetabulum, 
it  conslitutes  the  "  iliao"  dis- 
location,  —  "above  the  obiu- 
ratnr  tcndon  ;"  if  upnn  thc 
ischium.  on  a  level  with  or 
a  little  bclow  the  acetabulum, 
it  is  thf  "ischiaiic"  or  "sci- 
atic"  <Iis]ocaiion,  —  *'  Mow 
the  oblurator  lendon."  Tliis 
obturator  iuternus  tendon 
sometimes  inlerjioses  an  ob- 
stacle  to  thc  upward  passage 
of  iho  head,  bnt  its  impop 
tance  in  this  respect  has  been  exaggerated,  The  deg^ree  of  flexion  of  thc  limb  at 
the  time  o(  the  accident  is  more  like!y  to  detcrminc  thc  level  at  which  thc  head  rcsts- 

'  Reduction  of  Dislocations  of  (]ie  Hip.  Philadelphia,  1896. 
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both  posilioDs  ihc  ilio-femora!  Hjijanuiiii,  w1hc1i  is  alniost  invariablv  intact, 
has  now  becoine  ihe  fulcnim.  As  lUv  short  arm  ni  ihc  lever— the  ht-ad  aiitl  ncck — 
has  moveci  outward,  the  lonj^;  arm — theshait  of  thL*  femur — must  move  inward  ;  heiice 
atlduction  is  present  in  aH  cascs  of  outward  1uxation  in  which  llie  V-lig'anicnt  is  not 
lacerated,  and  rs  pcrsistent  bccause  the  hcad  Ivinjj  in  contact  willi  ihe  ouler  wall  of 
the  pelvis  cannot  be  moved  inward.  Rotation  inward,  vvhicli  is  also  present  and 
persistciil,  is  due  to  the  saine  tension  upuii  tlie  V-iigainent.  This  explaiiis  the 
usual  poiiitioii  of  the  linib  with  tlie  line  of  tlie  temur  crossing  that  of  the  opposite 
thigh  a  liille  above  the  knee  and  the 

great  toe  rcsting   upon  the  instep  oi  Kio.  395. 

the  sound  foo(.  Flexion  of  the  thigh 
is  inaintained  part1y  by  the  tension  on 
the  itio-psoas. 

The  muscles  have  a  verv'  mtnor 
part  in  the  production  or  maintenance 
of  the  characteristic  deformity.  The 
external  rotators,  the  glutei  and  the 
pectincus,  are  often  laceraled.  There 
IS  shortening,  and  the  troclmnter  is 
above  the  level  of   N^laton'3  line. 

In  the  rare  cases  in  ivhich  the  Y- 
ligament — or  its  outer  limb — is  torn, 
outward  hi^ation  with  neilher  adduc- 
tion  nor  inversion  becomes  possible. 

2.  lHward  or  Anterior  Luxations. 
— These  always  occur  wiih  the  thigh 
in  abduction,  and  are  favorcd  by  out- 
warc!  rotation,  which  carries  the  head 
toivards  the  lower  anterior  part  of  the 
capsiile.  If  it  passes  \ij>ward  and  rests 
on  the  bodv  of  the  pubis,  it  constitiitcs 
the  "pubic"  Iu.xation  (Figs.  395, 
396)  ;  if  dovvnward,  it  is  in  or  opposite 
the  thyroid  foramcn,  and  isoftcn  callcd  VE\|'l  I 

an  "obturator"  or  "  thvroid"  luxa- 
tion  ( Figs.  397.  398 ).  The  ilio-feinoral 
ligament  again  becomes  the  fulcrum  ; 
the  short  arm  of  the  Ic\'tT  has  bocn 
carricd  inward.  nccessitatnig  a  corre- 
sponding  oiitward  movcment  of  the 
long  arm  ;  hence  abduction  is  present. 
The  esaggerated  rotation  oiitward  is 
maintained  l)y  the  tension  of  ihc  liga- 
ment  ;  hence  the  cversion  of  the  limb. 
Neithcr  abduction  nor  eversion  ran  be 
ovcrcome,  bccanse  the  head  is  held 
firinlv  against  tlie  pufjo-iscliiatic  pelvic 
pfane.  The  gracilis,  peclineiis,  and  ad- 
ductcirs  are  apt  to  l>e  torn  ;  ihe  stretch- 
ingof  the  ilio-psoas.  the  glutei,  and  the 
muscles  inserted  into  the  gre;ttfr  trochanter  aids  in  maintaining  both  the  f1exion  and 
the  eversion.  The  ilio-tibial  band  of  fascia  will  bo  fotmd  re]axcd  ;  the  trochanteric 
prominence  disappears  ;ift  the  trochanter  approaclies  the  mid-line  and  is  in  a  measure 
šunk  in  the  socket.  There  will  be  shurtening  on  measurement  from  the  anterior 
superior  spine  to  the  condyle  ;  the  head  of  tlie  femur  will  be  unduly  prominent  in 
tlie  pubic  variety. 

\Vith  the  patient  in  dorsa!  decubitus.  it  will  be  e\ident  tliai  the  acetabiila  are 
situated  on  a  horizontal  plane  about  miduav  betu'ecn  the  piibes  and  the  sarrum. 
From  this  ievel  the  pelvis  slopes  upward  to  the  symphysis  and  downward  to  the 
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aicroillac  junction.      It  is  obvious  thal  no  anterior  Jislocation  can  be  below  ihc 
acctabular  line  and  no  posterior  dislocation  can  be  above  it. 

As  ihc  fomur  is  abont  equal  In  lenj^h  to  the  libia  and  tarsus,  If  the  hcad  is  in 
the  socket  the  ftxit  will  be  on  the  acctabular  leve!  when  the  thigh  is  vertical  and  ihe 
knee  flexcd.  If  the  hcad  is  dislocated  anteriorly,  the  foot  wiJl  be  on  a  higher 
leve!  ;  if  posleriorly,  the  foot  wrll  be  lower,  and  niay  even  louch  the  surface  on 
which  the  paiient  Hcs.  There  will  be  corrcsponding^  changes  in  the  level  of  the 
kiiecs  (AUis). 

The  femoral  vessels  are  not  often  injiired  in  hip  luxations,   because  they  lie 
above  the  joint  and  hixations  are  always  primarilv  downward  ;  and  fiecause,  as  the 
head  approachcs  them  in  ihe  inward  varietv  on]y,  and  as  for  the  production  of  tlial 
variety  abducliim  is  necessary,  the  nluscle^  beneath  them — llie  pectineus  and  ilio^^M 
psoas — are  put  upon  the  streich  and  the  vesaeJs  are  hiteti  out  of  harm's  way.  ^H 

The  relations  of  the  sciatic  ncrve  In  these  injnries  are  of  great  impnrtance.    The 
nene  is  in  close  rclation  to  the  hanislring  niuscics,  cspcciallv  to  the  biceps.     The« 

slriicttires  are  made  tense 
Fici.  396.  and   are  stretched   across 

the  neck  of  the  femiir  pos- 
tericirly  by  Hexion  of  the 
thigh  on  the  pelvis.  espc 
cialtv  if  the  leg  is  abu 
extended  on  the  thigh,  so 
ihat  the  origin  and  inser- 
lion  of  the  hamstring  m 
cles  are  separated.  11. 
^^  /«»ffi^    -.^^K«^  -v  ■*  fhslocalion,   the  head 

J^pB|L   JHpi^   ^^Ek^         .(^  tho  fcmur  nriginallv  lies  OR 

'^J^m^   JU^Hfi*    \^it^M  "^^  anterior   plane  of   the 

pelvis,  and  eilher  by  the 
lorce  producing  the  dis- 
placement  ( as  is  commonlv 
the  čase),  by  the  aclion  of 
muscles,  or  dtiring  efiorte 
at  reduction  is  inade  10  pass 
10  the  posterior  plan« 
must  travcrse  the  narrov 
space  l>etween  the  sciatic 
nerve  and  hamstrings  and 
the  edge  of  the  acetahu- 
him.  The  nene  is  thus 
very  apt  to  hc  bruiscd  and 
stretched  and  scparatcd 
si>niewhat  froni  the  biceps 
tendon.  Later,  if  replacc- 
ment  by  "  circumduction"  is  atlempted,  the  head  inav  pass  beneath  the  nerve. 
which  \vill  ihen  be  tightly  stretched  ovcr  the  front  of  the  iicck,  will  prcvcnt  full 
extension  of  the  thigh,  and  \vill  canse  contiiuied  pain  and  disabilitv.  Olher  com- 
plications  iissociated  with  the  nerve  niav  occur,  and  have  been  fiil!y  denuuistrated 
by  Allis,  \vh03e  excellent  exixrrinienlal  and  clinical  work  foniis  the  Ijasisfor  ihefore^ 
going  summarv  of  the  analomv  of  Inp  Iuxations. 

In   reduction  of  posterior  dislocations  by  the  method  of  circumduction  ti 
thigh,   which   is  already  flexed,  adducted,   and   in\'ertcd    by  ihc  agcncies   abo' 
dcscribed,  isatill  furthcr  //r.ivrf and  adducted  and  lifted  tipuard  to  relax  the  ilio-pso: 
and  to  bring  the  head  of  the  bone  near  the  margin  of  the  acctabulum  ;  it  is  then 
abduded,  tightoning  ihe  inner  band  of  the  hganient.  and  evtrtcd,  tightcning  the  out< 
lxind  and  ronvening  the  femoral  aitarhmenl  of  the  uhole  ligament  (bul  chieflv 
ils  outer  IJmb  1  inlo  a  fuicrtim  around  which.  as  a  centre. — the  abdiiction  and  eversioi 
being  continued  iiito  circiimductton, — the  head  of  the  bone  stt-eeps,   skining   t 
louer  edge  of-the  acctabulum.  and  finally,  by  ^jciension  o(  the  thigh,  re-entering 
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thal  cavity  at  thc  point  uhcrc  it  emcrjjed.  The  whole  niovemcni  is  madc  up  ol  thc 
successive  steps  of  flexion,  adduction,  abduction,  eversion,  and  cxiension. 

In  retluction  of  anleridr  dislucatioiis  some  of  thc  stcps  ol  thc  procedure  are 
reversed, — i.c,  ihe  movcnitrnl  consisis  af  rtexion,  abduction,  adduction,  inversion, 
and  extt'nsion,  in  tlic  ordcr  nicntioncd.  'Iho  inner  limb  of  thc  Ii_e:amcnt  is  ihen  of 
chief  importance  as  a  fuicrum.  Thc  objcctioii  to  this  incthod  in  both  cases  is  the 
dan^cr  lo  thc  sciatic  ncrvc,  alrcadv  pointed  out,  and  also  to  thc  femoral  vcsscls. 

A]tis*s  mtthods  of  reduction  are  intcnded  to  avnid  this  dangcr.  Hc  cndcavors 
to  cause  the  head  to  rctracc  accurately  the  path  by  uhich  it  lelt  the  socket.  In  a 
posterior  dislocation  the 

htad  has  usuallv  left  the  f"'c-  397- 

aoetabiilum  in  a  doivn- 
ward  dircction,  has  fallcn 
beluMT  thesockel.andhas 
passcd  outuard  around 
the  edge  of  the  aceiabu- 
liun  to  its  ncw  posiiion  ; 
the  limb  has  thcn  fallen 
Inio  partial  extension  by 
its  »)Hn  ttcight.  Tlms 
iherc  are  three  stcps, 
which,  naming  them  in 
tbeir  rcversc  order,  are  : 
3,  cKteiision  ;  2.  niotion 
oulward  ;  i,  motion 
downward.  The  strps 
ol  his  method  areaccord- 
inplv  :  I.  fle.\ion  ;  2.  ro- 
taiion  of  the  head  inward 
( by  carr\iny  the  Icjj 
out).  placin^  it  where  it 
■was  immediatclv  aftcr 
Icaving  thc  acciabulum  ; 
3.  lifting — to  bring:  the 
head  lo  thc  level  of  ihc 
socket  —  and  c.vtcnsion 
(usin}<  the  ilio-femoral 
li^ament,  \vhich  thenf>e- 
comes  tense,  as  a  fui- 
crum. and  aidcd  by  thc 
upward  pressurc  ai  ihc 
tfiumbs  of  an  assistant), 
carrving   the   head   up- 

fjd  into  tlie  socket. 
In  the  reduction  nf 
Icrior  dislocations  thc 
anatomica)  and  mcchani- 
cal  principles  in  vol  ved 
are  the  same.  In  those 
dislocations  the  head  has 
left  the  socket  by  tearing 

the  capsule  on  its  inner  marjjin.  and  has  passed  inu-ard  to  the  pubo-ischiatic  plane  ; 
thc  limb  representing  ilie  other  cnd  of  an  inflexible  Icver  niust  niove  in  thc  oppositc 
direction.  or  o(Uward  ;  and  as  it  talls  a  little  down\vard  by  its  own  ueijjhi,  the  head 
rises  Blightly.  To  rcstore  it.  revcrsing  lliese  steps,  tlex  lo  a  ptrpcndicular.  lowcring 
the  head  5omewhat ;  make  tracliun  on  the  limb.  drawin]t,'  the  head  outward  ;  and 
then.  the  head  being-  fixed  by  the  hands  of  an  assistant,  adduct  and  cxtend  thc  thigh, 
ausinj;  the  head  to  enter  thc  socket. 

Ry  these  methods  reduction  of  dislocation  complicated  with  fracture  of    the 
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fcmur  becomes  possible  becausc  o(  the  firm  connection  between  (a)  the  base  oi  the 
ncck  and  ihe  acetabulum  through  the  unrupturcd  ix>rlion  oi  ihc  capsule,  and  (i) 
the  two  fraj^ments  throu^h  the  attachmtnt  of  musdos  along  the  linea  aspera. 
These  connections  ctiable  ihe  limb  to  be  used  ior  traclioii,  although  the  fracturc 
quite  precluders  ihe  cmplovmcnt  of  circumduction  and  ri)tatiun. 

Aliis  summarizcs  ihc  principlcs  of  hta  mcthud  by  sayin>;  lliat  the  cardinal  nile 
applicable  to  everv  form  of  dislocation  of  the  hip  is  :  draw  the  head  in  the  direction  of 
the  socket ;  apply  a  fulcriiin  at  the  upper  part  oi  the  Icvcr  :  pry  the  hcad  into  the 
socket. 

The  old  view  that  the  opcning  in  ihe  capsule  was  often  a  slit  which  required 
cnlargcment  beforc  the  head  could  be  replaceil  has  been  shown  ( Allis  and  Morris) 
to  be  fallacious.  The  inclastic  charactcr  of  the  capsular  librea.  the  globular  shape 
of  the  femoral  head,  and  tlie  suddenness  of  application  of  the  force  (preventing 

strctching)    make   the  rent  in  everv 


Fig.  398. 
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Relation  o(  thr  hrAd  nf  Ihr  frmur  to  ih«  liitiooiinalF  hooe  In 
ubluntor  tuKation. 


čase  as  largc  as  tlie  head  ;  il  is  not 
infreqiiently  larger.  If,  however.  it  is 
situated  near  the  femoral  altachment 
of  the  capsule,  it  may  leave  a  cufi  o( 
the  latter  hanging  from  its  pelvic  on- 
gin  over  the  acetabulum,  and  o0eriiig 
a  serious,  if  not  insiiperable,  obstacli: 
to  rcduction. 

Congeuilal  dislocation  of  ihe  hip 
may  be  unilateral  or  bilateral,  anil 
while  occasionallv  the  result  of  intra- 
utcrine  traumatism,  is  usually  due  to 
an  arrest  of  de\'elopmcnt  of  the  ace- 
tabulum. The  head  rests  on  the  dor- 
sum  ilii,  either  directl/  upon  the  bone 
or  on  the  gUiteus  minimus.  The  cap- 
sule is  5lretche<t  and  thickeneti  tu  bear 
the  weight  of  the  trunk,  The  uo- 
chanters  can  be  seen  Ihrough  the- 
glutei  ;  thev  are  above  N^laton's  line  ; 
there  is  usuallv  lumbar  lordosis  t*K-^ 
compensate  for  the  displacement  pos— ^ 
terioriv  of  the  centre  of  gravity.  The=S! 
perineum  is  ividened.  { 

Diseasc  of  the  hip-joint  is  fre— ^ 
quent  and  gravc.  It  mav  bvgin  in^a^ 
ihe  epiphvšis  for  the  head.  in  ihe-^a 
synovial  membrane,  or,  much  inorc-^ 
rarelv,  in  the  articular  cartilage.      It^ 


may  be  of  any  variety,  bul  tuberculous  discase  outnnmbers  ali  others. 

Both  the  frequency  and  the  gravity  of  discase  of  the  hip-joint  are  due  lo  ;  i, 
the  csceptional  exposurc  of  the  )oint  to  strains  or  traumatism  on  account  of  its  im- 
portance  in  carr\*ing  the  vveight  of  the  trunk  and  in  progression  ;  2,  the  intra- 
capsular  situalion  of  the  upper  femoral  epiphysis  :  3.  the  relation  of  tlie  joint  to 
someof  the  most  pouerful  muscles  of  the  l>ody,  so  that  greal  intra -articular  pressurc 
is  easily  set  up  and  \vith  difficulty  overcome  ;  4.  its  enclosure  by  dense,  unvieiding 
fibrous  structures  that  increase  tension  aftcr  discase  has  begim  ;  5.  the  ihinness  of 
the  non-articular  plate  of  bone  that  separates  it  from  the  pclvis,  and  the  prescnce 
up  to  puberty  of  the  Y-shaped  cartilage  which  divides  the  aceliibukim  into  ihrce 
bony  segments  (Fig.  353)  ;  6.  its  deep  situation,  rendering  the  eariv  symploms  in 
manv  cascs  inconspicuous  ;  7,  the  deprivalion  of  fresh  air  and  exercise,  and  often 
of  sunlight,  involved  in  the  immobilization  of  ihe  joint. 

The  disease  is  attended  by  certain  symptom5  having  a  de6nite  analomical  basis : 
I.  Swelling.  uhich  is  most  easily  demonstrated  {a)  at  the  louer  anterior  portion  of 
the  joint  just  internal  to  the  Uio-femoral  ligamcnt,  ivhcrc  the  capsule  is  thin  and  the 
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joint  is  nearest  ihe  surface  ;  and  ib)  al  ihe  !owfr  posterior  part  of  ihc  capsule.  \vhich 
is  also  thin.  2.  Tc-nderness  ovcr  ihese  poinls. — />,.  bencath  the  middlc  oi  !*ou- 
part's  li^mcnt  and  bchind  ihcr  trochaiiter.  3.  Alteratioii  in  position,  the  feniiir  being 
Hexcd,  abduclcd,  and  cvcftcd.  This  puts  the  joint  in  the  position  of  greaicst 
comfort,  which  is  ihat  ol  its  greatest  cauacity.  In  extension  the  head  of  the  bone 
presses  against  the  upper  anterior  portion  of  the  capsule,  and  the  V-ligameni  is 
cirawn  as  a  dense  band  acroas  the  front  of  the  joinL  Fiexion  relaxes  the  supcrior 
or  main  portion  of  the  Y  lig"ainent  and  the  Uio-psoas  niuscle  ;  abdiiction.  the  outer 
limb  of  the  liganient  and  the  ilio-tibial  band  of  fascia  lata  ;  eversion,  the  inner 
limb.  Flcxion  is,  in  its  eRcct  on  tension,  the  most  effcctive  of  thcse  mntions  ; 
eversion  the  Icast.  The  joint  will  now  hold  a  larjjer  quantity  of  Huid  than  when  the 
limb  is  in  extension.  4.  At  this  sta^e,  to  bring  the  limb  parallel  with  its  fellou-,  to 
overcome  the  shortcning  caused  by  abduction,  and  to  rclieve  strain,  as  the  thigh 
cannot  be  moved  on  the  peU  is.  the  luml^ar  spine  is  cun-ed  with  the  convexity 
ton-ards  the  diseased  side  and  the  pelvis  is  tilted  don-nward  on  that  side.  This  is 
the  stage  of  apparent  lengthcning.  The  rea!  position  of  the  Hmb  in  abduction  is 
shown  by  straightening  the  pelvis  so  that  a  line  drawn  between  the  two  anterior 
superior  spines  is  at  right  angles  to  ihe  longitiidinal  mid-Iine  of  the  body.  5.  With 
ihc  same  object  of  sccuring  parallelisni, — r.«-.,  of  rcducing  strain  upon  the  mus- 
cular  and  librous  structures  which  are  holding  the  limb  in  its  abnornial  position, 
— the  deformitv  caused  by  flt.-xi(>n  ( maintained  by  the  ilio-psoaa,  which  Is  in 
such  close  relation  to  the  front  of  ihe  capsule)  is  met  by  an  arching  fonvard^ — 
lordosis — of  the  hmibar  spine.  The  real  position  of  the  limb  in  fiexion  is  sho\vn 
by  raising  the  thigh  of  the  afTccled  side  unlil  the  himbar  curve  is  cffaced  and  the 
lumbar  apines  touch  the  surface  on  u-bich  the  paticnl  lics.  6.  Fain  in  the  knec  is 
often  marked.  It  is  dne  to  the  association  of  the  nerve-siipplv  to  ihe  lwo  joints. 
both  being  innervated  from  the  same  spinal  segments,  as  they  bnth  reccive  twigs 
froin  the  anterior  cniral,  obtiiralor,  sciatic,  and  sacral  plexiis.  7.  Rigiditv  of  the 
joint  is  due  to  6xation  by  (a)  the  miiscles  inserted  into  and  passing  ovcr  the  cap- 
sule ;  (h)  ali  the  miiscles  movJng  ihe  Iowcr  limb  on  the  jiehis.  Rotation  is  the 
most  valuable  movement  lor  diagnostic  pur|>ose5  because  it  is  least  likely  to  be 
inlerfered  with  by  extra-articular  diseose.  For  example.  in  abscess  benealh  the 
gluteus,  or  in  cnlargemcnl  of  the  subgluteal  bursa,  flexior  of  the  thigh  is  interfered 
with  ;  in  psoas  or  iliac  abscess  extensinn  is  limited  ;  in  superticial  disease  of  the 
tipper  ena  of  the  shaft.  or  in  snppnratton  of  the  bursa  over  the  trochanter,  adhc- 
sions  of  the  soft  parls  may  limit  both  flexion  and  extension.  8.  Muscular  wasling 
is  oflen  a  very  early  svniptom.  and  is  then  due  to  reflex  atrophy  from  the  associa- 
tion— emphasized  long  ago  by  Hilton — of  the  nerves  supplving  a  joint  ivith  thosc  of 
the  muscles  moving  that  joint  ;  in  this  instance  both  joint  and  muscles  are  stipplied 
by  the  anterior  crural,  the  sciatic,  the  sacral  plexws.  the  obturator,  elc.  Luitcr, 
alrophv  of  muscles  mav  be  dne  to  disiise.  The  glutei  and  the  thjgh  muscles  are 
those  most  obviousiv  affecied.  The  atrophy  of  the  formcr  aids  in  prodncing  the 
characteristic  obliteration  of  the  gluteo-femoral  crcasc.  g.  Aftcr  softening  of  the 
capsule  and  diminution  of  tension  have  occurred,  the  adductors  draw  the  limb 
inuard.  The  lumbar  spine  is  noiv  curve<l  so  that  the  concavity  is  lowards  the 
diseased  side.  iherebv  dravving  iip  the  pelvis  on  that  side  so  as  to  relieve  strain  and 
secnre  parallelism  of  thr  limb.  This  is  the  stage  of  apparent  shortcning.  The 
real  position  of  the  limb  in  addiiction  is  show  n  by  bringing  the  intcrspinous  line  to 
a  right  angle  wilh  the  longitudinal  axis  of  the  body.  The  addiiclors  are  siipplied 
almost  exclu5ively  by  the  obturator  ner\'e,  which  entcrs  largclv  into  the  supply  of 
the  articulalion,  and  act  to  great  advantay;e  uhen  the  capsular  and  ligamentous 
resistance  has  partlv  disappeared.  As  the  shaft  and  lower  end  of  the  femur  move 
inward.  the  head  is  necessarily  brought  more  forciblv  against  the  outer  fibres  of  the 
capsule  ncar  its  pelvic  attachment.  and  uhen  thev  soltcn  is  partially  projecled  from 
the  acetabiiliim,  against  the  iipper  and  outer  rim  of  which  it  rests.  10.  During 
tbis  stage  the  trochanter  on  the  diseased  side  is  often  found  to  be  ncarcr  ihe  middle 
line  of  the  body  than  the  othcr  trochanter.  The  cause  of  this  is  either  absorinion 
of  the  head  and  neck  of  the  femiir  or  deepening  of  the  acetabulum  with  sinking 
in  of  the  head,  and  the  diagnosis  between  these  may  be  made  by  rectal  examina- 
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tion,  which  sometimes  5hows  thickuninj^  ovcr  thc  Jiiner  surfacc  of  thc  acetabulum  tn 
(he  latter  čase  and  not  in  the  fonner  (Cheync).  In  dlslocaliun  froni  diseiise.  unlcs& 
therc  has  been  separation  nf  tlie  head  or  great  absorptioii  of  the  ncck,  the  iro- 
chanter  will  be  (arthcr  a\vav  from  thc  middle  line  on  tlic  affcctod  side  ibaii  on  thc 
sound  one.  Tiiis  will  scrve  to  distinguish  shorieninji  of  ibc  liinb  duc  lo  iliis  causc 
(rom  shortening  due  lo  aceiabular  doepcning.  Abscesscs  dcvcloping  \vuhin  ihe 
joint  mav  pass  outward  Lbrough  thc  tbin  posterior  part  of  the  capsule,  and  iinder 
the  gluleai  muscles,  to  a  point  bencath  the  greattj  trochanter;  Uiey  may  make  their 
exil  through  the  cotyloid  notch  ancJ  point  in  Scarpas  triangle  ;  they  irtH]uently 
pass  oiit  anterioriv,  and  are  fonnd  bt-ncath  the  tcnsnr  vaginar  fcmoris  al  ihe  outer 
aapect  of  thc  tbigh  ;  they  niay  perforalc  tlic  acctabnluni  and  point  \vithin  thc 
pelvis.  A  fiiiger  in  tho  rectuni  may  ihun  dotect  fluctuation  through  thc  siructures 
that  separate  the  abscess  (rom  thc  rcctal  wall, — viz. ,  thc  anal  fascla,  thc  icvator  ani,  thc 
obturator  fascla  antl  obtiirator  internus,  and  ibe  iieriosii^uni  of  the  inner  surfacc  of 
thc  innominate  bone.  After  perforation  of  the  acetabulum,  an  abscess  niay  cxteod 
iipward  and  i>oint  above  Poiipart's  ligameni  on  the  inner  side  of  the  vessels. 

Kvci^ion  of  the  hip  may  be  done  eitlier  by  nicans  of  an  antcrior  incisioD 
passing  !jetween  ihe  tensor  vagina;  and  sartorius  musclcs  supcrriciaUy  and  ihc 
glutei  and  rectus  more  deeply.  or  by  a  posterior  incisiun  in  the  hne  of  ihe  Umb 
anil  just  back  of  the  greater  trochanter.  thi^  muscles  atlached  tu  uhich  being  divided 
as  close  to  the  bone  as  possible. 

THli  FRAMEWORK  Or  THK  LEG. 
This  is  formed  by  llie  iibia  and  the  Jifiu/a  and  ihe  ht(trosse(*us  membrane  (  Fig. 
411).  The  bones  are  so  closeIy  united  as  to  constitute  one  apparatus,  bul  as  thev 
are  separable  it  Ls  necessary  to  describe  them  apart.  The  tibia,  very  niuch  l!»e  larger, 
is  the  on!y  one  concerned  in  forming  the  knee-joint,  and  hears  almost  the  wholc 
weight.  It  forms  the  upper  and  inner  side  of  the  mortise  kno\vn  as  the  ankle-joinL 
The  fibula,  placed  extemally  and  posteriorly.  is  a  slender  bone.  The  upper  end  has 
a  tRie  joint  u'ith  the  tibia,  the  Iower  is  more  closeIy  fastened  to  it.  The  interosseous 
membrane  is  at  the  bottom  of  a  holIaw  het\vecn  the  lx>nes.  The  arrangement  favors 
llghtness.  as  it  gives  increased  size  for  the  origin  of  muscles.  The  )oints  of  the 
fibula,  as  well  as  its  elasticity,  ser\'e  to  brcak  shocks. 

THE   TIBIA. 

The  tibia  consists  of  a  shaft.  an  ui>per  and  a  lowpr  extreniity. 

The  upper  extremity,  or  head,  arniposod  of  an  outer  and  an  inner  iuberositv. 
is  very  largc.  e.vpanding  laterallv  fnjm  thc  sliaft-  Thc  tuilline  of  the  upper  surfacc 
is  tninsversclv  oval,  the  Inner  end  being  the  broader.  It  is  chiellv  occupied  hy  ta-f^ 
articular  surfaces  for  thc  condyles  of  ihe  fcmur,  separaled  at  the  niiddle  hy  a  promi— 
nence,  the  spine,^  wilh  a  triangiilar  non- articular  surfacc  heforc  and  bchind  it.  Thcr^ 
former  of  thesc  is  rough,  ihc  tattcr  smooth  and  grooved.  Thc  spine  itself  is  com- 
poscd  of  tvvo  latcra)  parts  connected  behind.  of  which  thc  Inner  Is  the  longcr  from 
beforc  backward,  rising  from  the  condylar  sur/aees.  Thc  cruclal  ligamcnts  of  ihe 
knee-joint  are  attached  to  the  non-arlicular  surfaces  before  and  bohind  it.  The 
inner  condvhr  facet  is  concave  ;  it  has  an  oval  ontline  and  is  Innger  from  bi^forc 
backward  than  transvcrselv.  It  riscs  as  a  ridge  on  the  side  of  the  spine.  The  otder 
facet  is  more  nearly  circular,  bcing  shorter  tlian  thc  inner.  It  is  slightlv  deprcfsed 
in  thc  middlc.  Thc  posterior  half  is  usuallv  a  little  convex  from  before  barkuard, 
and  is  oflen  prolonged  onlo  thc  posicrior  surfacc  of  thc  bone.  Thc  convcxity  is 
mnch  grealer  when  the  semilnnar  cartilage  is  inlacl.  The  front  half  mav  be  plane, 
convcx.  or  concave  in  the  same  direction,  This  facet  riscs  to  a  point  on  thc  outer 
side  of  thc  spine.  Tho  tuberosities'  ovorhang  thc  back  of  the  tibia.  Thev  are 
separated  behind  by  the  pop/itea/  noteh^  conllnuous  witli  the  groove  from  the  top. 
Under  the  back  of  the  outcr  luI)ero>*ity  is  a  sniall  artintlar  facei  for  thn  head  of  the 
fibula,  looking  downward  and  a  Illtle  fxickward  :mfl  ontvvar<l.  Its  outline  is  tmccr- 
tain,  belng  either  round  or  quadrilateral.      It  may  be  curved  in  any  direction.  and 

'  EMlBOitl«  UiumMHlrlaMca.     'tamlflas  liunlta  n  »MlalU.    'Fom«  li>t«rMiD<l];lolilea  ptiitcHar. 


THE  TJ  BI  A. 


383 


alnation  varies  miich.  In  some  cnses  it  near!y  or  quile  reachcs  thc  supcrior 
irtitnilar  surfacf.  Laierallj-,  ihis  tuberosit>'  is  rough  for  the  liyameiits  of  thc  kaee- 
oinl.  TliL*  same  mav  bc  said  ai  the  side  of  the  inner  tLiberosit)*.  which  t<>wards  tJic 
>ack  htis  a  broad  horizontal  groove  ninning  along  it  for  ihe  ttmdon  uf  the  semi- 
nembranosus.  Thc  tubercU^  of  the  tibia  is  a  iriangular  prominence  on  tlie  front  of 
he  upper  cnd.  lis  Iower  part  is  rough  for  the  tcndon  o(  the  extensor  i^undriceps, 
ind  its  upper  smooth  for  a  bursa  between  this  tendon  and  the  iKrne.  The  lop  of 
fie  tubercie  is  about  an  inch  be!ow  thc  top  of  thc  bone  ;  it  is  lost  below  in  ihc  ridge 
A  ihe  front  of  the  shaft. 

The  shaft '  has  three  borders  and  ihrce  siirfaces.  The  antfrior  bordtr,  the  crest* 
»^ns  at  the  ouier  side  of  the  tiibercle,  curves  as  it  descends,  al  first  a  litdc  inward, 
hen  a  littlc  the  other  \vay  tlirough  the  middle  ol  the  sliafl,  \vhere  it  is  vcrj'  sharp, 
nd.  Anali/,  at  the  Imver  third,  becoming  much  !ess  proniinL-nt,  it  swecps  to  the 
"Ont  of  the  inrur  ma/Ualus.  T!ie  imtfr  bordt-r,  the  Ie;ist  marketl  nf  the  thret.  begins 
nder  the  inner  tuberosity  near  the  back  and  goes  to  the  back  of  the  btncr  malieolus. 
t  Is  most  distinct  in  the  middle.  The  ouifr  border,  nr  mftrossrons  ridge,*  bcgins  below 
\ie  facet  for  thc  hcad  of  the  tibula.  runs  do>vnward  and  somcwhat  backward  past  the 
iiddle  of  the  shaft,  and  then,  indintng  fonvard,  ilivides  some  two  ur  tliree  inclies 
bove  the  low*rr  end  into  t\vo  lines  enclosing  a  space  on  the  outer  sifie  of  the  Iower 
nd,  to  which  tlie  libula  is  tniuncl  ljy  Ugaments.  The  anteriur  of  iliesc  divisions  is 
tie  more  evidenl  continuation  of  the  ridge.  Thc  iniernal  surfacc  is  siibcutaneous  : 
:encrally  convex  above  and  concave  below  ;  the  ouUr.  boundt-d  behind  by  the  in- 
erc»seous  ridge.  is  al  first  external.  but  in  the  lower  tliird  tuists  to  thc  front.  The 
"iosierior,  in  ils  upper  and  Io\ver  parts.  faces  aiso  somevvhat-outuard.  It  is  crossed 
1  thc  upper  third  by  t!ie  oNique  line,^  wliich,  running  downward  and  inuard  from 
hc  back  of  the  filiular  facet  to  the  inner  liorder.  marks  off  a  triangular  spacc  above 
;which  is  occupied  by  the  poplitciis  muscle.  A  vcrtical  line,  gcncrally  vcry  faint, 
Linning  down  for  some  distancc  from  tlie  obliqiic  line  iiartially  divides  this  sur- 
;ce  into  an  inner  broader  and  an  outer  narrower  part  :  the  fornier  for  the  flexor  of 
le  toes,  the  latter  for  the  tibialis  posticns.  The  nutrient  forameu,  the  largesl 
I  the  body.  is  on  tliis  siirface  at  the  junction  of  the  first  and  secontl  ihJrds  external 
I  the  oblique  line ;  it  nms  down  into  the  bone.  Thc  shaft  is  triangular  on  section  in 
le  upper  and  middle  thirds,  l>eing  narrouer  and  sliarper  in  front  in  llie  middle  one. 
1  the  lower  third  the  section  becomes  tiuadrilateral  as  the  shaft  broadens  and  the 
tterior  horder  sinks  and  tnrn.s  inward. 

Thc  lowcr  extrcmity  is  thickest  transverselv.  Thc  internat  maileohis*"  is  a 
lick  projfcrion  dnwnward  and  inwar<i  from  the  Nvhole  of  the  inticr  side,  to  form 
ne  boundarv  of  the  ankle.  Its  lower  tnd  is  thick,  reaching  farthcst  dou-n  in  front, 
ith  a  depression  at  the  back  for  the  lateral  iigament  of  the  ankle.  The  surface 
)oking  towards  the  joint  is  articular  ;  it  slants  a  little  away  from  the  median  \\\\z  of 
le  bone.  The  outer  side  of  the  lower  end  of  the  shafi  is  slightly  concave,  with  a 
ibercle  both  before  and  behind.  Thc  articular  cartilagc  of  the  lo\ver  end  is  pro- 
)nged  some  twoor  ihrce  millimctres  onto  this  outer  side.  Both  in  front  and  behind, 
ut  especiany  in  front,  the  bone  presenls  a  s^vellinj;,  separated  by  a  depression  from 
lie  louer  border.  above  uhich  the  capsule  is  inscrtcd.  On  the  posterior  surfacc  a 
TO^A  groofe  for  the  tcndons  of  the  tibialis  posticus  and  the  flexor  longus  digitorum 
Lins  obliquely  downward  an<l  inward  onto  and  along  thc  hind  horder  of  thc  mal- 
K>lus.  A  faint  grome  for  the  flcxor  longus  hallucis  is  sometiincs  secn  near  the 
uter  end  of  thc  posterior  surface.  The  lower  side  fonns  thc  top  of  thc  ankle- 
>int  and  is  wholly  articular.  It  is  broader  before  thari  behind.  as  the  sides  converge 
3wards  the  back.  It  is  concave  from  before  backward.  There  is  a  slight  antero- 
osterior  elevation  in  the  middle,  (itting  into  a  depression  on  the  top  of  the  as- 
ragaUrs. 

Variations. — The  iransvcrse  axcs  of  the  knce-  and  ankte-joints  are  rarely 
araltel.  The  shaft  of  the  tibia  is  so  lwisted  as  to  make  the  foot  point  out\vard, 
"he  angle  between  the  t\vo  a.\es  varies  from  o  to  48°,  bul  is  usuallv  Ijel\veen  5°  and 
o*.  The  backward  inclinatinn  of  the  top  of  thc  tibia  varies  considerablv.  When 
xcessivc,  it  .seems  to  imply  an  aptitude  for  tlie  squatting  position,  as  among  the 
ativcs  of  India,  btit  no  inabilitv  to  assunie  thc  upright  position.     A  continuation 
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rAccording  to  French  statislics,  this  in  whites  is  from  70  to  80  ;  in  savage  races  it  is 
much  Iower.     The  mcthod  of  reckoning  it  at  the  level  of  the  nutrient  foramcn  is 
ljk€\y  to  be  supersetled  by  one  clioosing  the  middie  of  the  bone. 
Structure. — The  shaft  has  strong  walls  in  the  middlc,  being  espccially  tbick 
undtiT  thf  crcst.      At  bolh  ends  the  u-alls  become  thin.      Tlie  head  contains  a  large 
a/730unt  of  cajicellated  tissue  with  co  m  parati  vely  thin  walls,    The  architeclural  arrange- 
meni  uf  the  Irabecula;  at  tlie  ends  h  very-  clear.      A  frontal  section  of  the  upper  end 
siio^vs  succts>sive  vertical  plates  springing  from  the  sides  to  support  the  expanding 
f  u t>e- rosities.  with  an  irregiilar  system  in  the  middie.      Sagitlal  scclions  show  plates 
frorrk  the  walls  meeting  each  other  in  arches.      A  somewhat  sinillar  pattern  is  been 
at    cK>e  lowcr  end.     In  a  frontal  section  therc  are  sevcral  traiisverac  plates,  of  which 
IM^    strongest  niarks  the  border  of  the  epiphysis.     Several  of  tiiese  from  the  outer 
»icJci^    turn  down  to  joJn  the  lowcr  surlace  at  the  origin  of  the  malleolus,  where  there 
?5    £«.     «listini:l  ihiclcening  of  the  crust.     There  is  sometimes  an  imperfect  bony  canal 
^he  nutrient  artery  for  a  short  distance  after  its  entrance  into  the  canccDated 
e. 

Development. — There   are  on!y  three  centrcs  of   ossification  :   one  for  the 

ft,  appearing  in  the  scventh  or  eighth  fcetal  week  ;  one  for  the  upper  end,  appear- 

■^55"     \)bually  in  the  last  monlli  of  foLtal  lifc  ;  and  one  in  the  lo\ver,  appearing  in  the 

»nd  balf-year.*     These  epiphyses  correspond  to  what  has  been  described  as  the 

Fig.  404. 


OHUmkmot  tfbUand  lllmla.  .4,  nt  eiKtilb  i-i^tal  niuinh;  ^,  al  biitK;  C  »t  lwoAnil  uiMv>i>ir  jrMfB-.  D  »i  lour 
jnre;  JC,  M  aboat  fiitfcn  )'ain.  a.  ctrntic  lot  »Imlls  ;  b.  fi>r  iii>pcTcpi|>h\-»i*of  tlMa:  r,  fui  hnvn  cpipli)"'*  *>'  r>^ul*  '• 
/,  fec  lowtr  tpipbyils  of  tuibl ;  f,  fot  upper  «piphy«i<i  of  fibub ;  J,  lor  tuWrclc  ol  Ubla. 

ends  of  the  bone.  The  upper  extends  farthcst  donn  on  the  front,  including  ihc 
(ubercle,  which  may  have  a  separate  nncleus.  According  to  Kambaud  and  Renault, 
this  is  of  usual  occurrence,  appearing  at  from  eight  to  (ourteen  vcars  and  quickly 
joining  the  epiphysis.  The  lower  end  joins  the  shaft  at  about  eighteen  and  the 
upper  at  nineteen  or  twenty. 

PRACTICAL   CONSfDERATIONS. 

The  upper  epiphysi9  of  the  libia  is  scparatod  onlv  by  traumatism  of  marked 
severitv  becau.se  nf  :  fj)  its  grcat  uidth  ;  (2)  its  irregularly  cupped  surface  ;  (j) 
the  downward  projecrion  in  which  the  tibial  tubcrcle  is  de\'eloped,  or  to  which  the 
latter  becomcs  nnitcd  when  Jt  arises  from  a  separate  centre;  (4)  the  protection 
afTorded  it  (a)  on  the  outer  side  by  the  head  oi  the  fibula  Ctthich  is  conncctcd 
exclusively  wiih  this  cpiphysis),  ihe  anterior  nnd  posterior  upper  tibio-fibular  Uga- 
ments.  and  indirectlv  by  the  external  luteral  ligament  :  (^)  on  the  inner  side  by 
the  interna!  laCeral  ligament,  and  (e)  on  both  sides  by  the  fibres  of  insertion  of  the 
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vasti  and  semimembranosiis  and  of  their  fascial  exparisions  ;  (5)  the  toughneas  of 
thc  pcriosteuni  tinitin^  it  with  thc  diaphysi5  ;  and  (6j  the  fact  that  nhile  there  ts 
no  (jossibilitj-  of  ils  displaccniL-nt  by  inuscuiar  action,  it  docs  not  project  enough 
to  be  t;xposed  lo  the  effccts  o(  dircct  violcnce.  The  possibility  of  disjunctton  of 
this  epipnysia  complicalin^  an  in)ury  to  tlic  knee  continucs  up  lo  thc  lwenlielh 
year  at  least ;  In  injuries  to  ihe  elbow  epipliyseal  separation  inay  be  cjccluded 
after  the  eighteenth  vear. 

Thrce-fourths  of  thc  recorded  cascs  have  occurred  in  males,  as  niight  be 
e.\pcctcd  on  accuunt  of  thcJr  more  frcqiiciit  cxposure  lo  serious  injury.  The 
epiphvsis  has  been  displaced  foru-ard,  and  oiituard  and  fosT^ard.  It  has  ncver  becn 
displaced  backuard,  partlv,  at  least,  on  account  of  tlie  longuc-like  procesa  con- 
necting  it  with  the  tibial  tubercic.  lis  inward  displacetnent  would  nccessitate  ihe 
separation  of  the  head  of  the  filiula  or  the  laceration  oi  ibe 
supcrior  tibio-fibnlar  ligamcnts.  The  atlachnient  of  ihe  syni>- 
\ial  membrane  of  thc  knec-joint  does  not  dcsccnd  to  the  Icvd 
of  this  epiphvsis  ;  hcnce  that  articulation  is  often  not  involved 
in  thesc  injuries.  They  should  not,  whcn  severe,  be  mistaken 
for  dislocation.  or,  wlien  slijjht,  for  sprains  of  ihe  knee.  Thcy 
may  bc  disiinguiahcd  froni  thc  formcr  by  the  age  ol  thc  patient 
and  thc  iinimpaircd  mobilitv  of  thc  knee,  an<l  from  the  lallcr 
by  the  situation  of  thc  pain  or  lendcmcss.  Dislocation  of  the 
knee  is  very  rare  in  chiUlren. 

Good  uniun  has  lakeii  place  in  some  cases  ;  arrest  of  jfrowih 
has  [olIowed  in  others,  as  niij^ht  bc  expected  froin  ihc  fact  th.ir 
the  chicf  increasc  in  Icngth  of  the  tibia  takes  place  from  tliis 
epiphysis. 

The  ttibercle  of  the  tibia  has  been  dctached  in  ten  recorded 
instances,  ali  in^Jes  :  nine  from  violeiit  action  of  ilie  quadrice]6 
in  powerful  younK  men,  eight  of  whom  were  bctween  slxtrtn 
and  eighteen  veara  of  age,  thc  age  of  the  remaining  two  not 
havin>f  been  mentioncd  (Poland). 

This  separation  should  be  carefully  dislinguishcd  from  frac- 
ture  of  thc  patclla.       In   disjunction   the  latter  bone  is  drawn 
upward.  the  patient  is  unabte  to  cxtcnd  the  Icjf,  and  ihe  swc!l- 
ing  fo!lowinj»  laceration  of  the  subli^mentous  bursa  mav  simu- 
latc  swd!ing  of  the  knee-joint.       The  latter  may    be  involvecl 
directly — as  the  syjio\-lal  membrane  is  in  clase  proximity  to  thc 
tubercle — or   imnrcctly.   ihrough  thc  occasional.   though    rare, 
communication  with  the  snhligamcntniis  bursa.     Fractiire  of  th^ 
patclla,   however,  docs  not  occur  in  chiltircn  and  is  very  raro 
in  adolescence.     In  patella  fracture  the  fragments  of  bone  ar^ 
brought  tugcthcr,  so  that  crepitus  mav  be  felt  only  by  pushing" 
ilie   lwn  fragnH'nts    tuwartls  each  olher;    thc   groove   betwcen 
them  can  almost  always  be  recognized.      In  rtisjtmction  of  thff 
tubercle  crepitus  can  be  clicited  nnly  by  piilling  the  fragment 
downward  ;  thc  outline  of  the  patclla  is  normal,  and  can  usually 
be  made  out.     The  X-ravs  uould  bc  conclusive.     Bony  union  shijuld  be  expected. 
The  shaft  of  the  tibia  graduallv  decreascs  in  size  to  aboiit  the  junction  of  the 
middie  and   lowcr  thirds,  and   then  ex])ands  again  t()  the  ankle.      At   its  smalle^t 
point— on  an  average  aboui  ten  centjmetrcs  (fonr  inches)  above  its  lower  end — il 
nas  to  bear  a  greater  weight  on  a  smallcr  arca  than  anv  other  lx>ne  f  Humphry).    At 
ihis  level  rneet  thc  two  indepcndcnt  vertical  columns  into  which,   according  to 
Faycl  and   Durct,  the  spongy  tissoe  of  tlic  tibia  is  divided   (iine  occupying  thc 
uppcr  t\vo-thirds,  the  othcr  the  Iower  third  of  thc  bone),  and  hcnce  these  aiithorities 
asscrt  that  this  spot  rcprcscnts  thc  minimum  of    rcsistance  (Treves).      In  some 
tibiae  il  is  at  or  near  the  junction  of  an  ill-dcfined  long  uppcr  cur\'c,  in  which  the 
crest  tcrminatca.  and  a  short  Io\ver  curve.     On  transverse  scctinn  the  tibia  is  scen 
to  be  cj'lindrical  in  its  tower  third  and  thrce-sided  above.     As  it  has  becn  dcmon- 
strated  tliat  if  t%vo   homogencous  sohds   prescnt  on  section  cqual  areas,  ihc  or»e 
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triiinjjular  and  ihe  olhcr  circular.  ihe  fotmer  has  the  greater  pouer  of  resistancc 
I  TiU.'iux),  the  shape  of  the  tibia  in  this  reg^ion  is  thought  lo  be  an  additional  source 
of  weakncss, 

Kor  ali  these  reasoiis  il  is  the  mosl  frequent  seal  of  fracture  from  indirect  vio- 
Icnce.  As  in  such  cascs  tlic  brcaking  slrain  ia  usuallv  conlinued  ior  a  moment 
after  ihe  tibia  ^vcs  way,  the  weak  tibula  is  apt  to  be  broken  a]so.  The  line  oi 
iracliire  usuallv  runs  from  its  Icvel  on  the  crest  upward  and  backward.  and  undor 
the  aciion  of  ihc  catf  muscics  and  the  weight  of  the  body  the  sharp  lnu*er  end  of 
lile  upper  fragment  frtquentiy  protnides,  making  the  fracture  conipound. 

Fracture  al  aboui  the  same  leve)   from  direct  vjolence  is  aiso  very  common  on 

lunt  of  the  exposed  posiiion  of  the  bone,  and  ali  iractures  are  apt  to  be  com- 

pound  as  a  rebuli  ol  the  large  proportionate  area  of  ihe  bone  \vhich  is  subcutaneoua. 

Fracture  of  ihc  shaft  at  the  upper  end  invoh-ing  the  knee-joint  is  rarc,  and  is 
uallv  frcim  eitlier  direct  violencc  or  a  fall   fr'im  a  considerable  height,— "  com- 
pression  fracture."     Fracture  of  the  lower  end  of  the  shaft  invoUing 
the  ankle-joint  is  a  not  infrequent  complicalion  of  Poti' s  fracture.  Fig.  406. 

Separation  of  the  l«>wer  epiphvsis  is  ncarlv  ihree  times  as  fre- 
quent  as  that  of  the  upper,  it  is  caiised  usuallv  by  a  considerable 
degrcc  of  violence,  and  in  fiftv  ptr  cent.  of  recordcd  cases  has  becn 
assoctated  with  fracture  of  the  lo\ver  end  of  the  fibula  or  separation 
of  the  fibuiar  epiphvsis.  in  which  čase  the  displacement  is  often 
oul^^-ard  ;  usuallv  il  is  )>nckward. 

It  may  be  mistakcn  for  dislocation  of  the  anklc.  In  palients 
from  eleven  to  sevenlecn  years  of  age  disjunction  ol  the  epiph- 
ysis  is  more  freqiiont  th:m  dislocation  ;  as  the  mallenlusand  thefoot 
go  backviard  vvith  ihe  epiphvsis,  the  inner  malleolus  preservcs  its 
normal  relation  to  the  fout.  Uit  not  to  the  leg  or  outer  ankle.  In 
dislocation  the  rcverse  is  the  čase. 

The  ankle-joInt  usually  escapes,  as  bolh  anteriorly  and  pos- 
teriorlv  the  synovial  membrane  is  belo\v  the  epiphvseal  line.  The 
svnovial  j>ouch  ol  ihe  lower  tiblo-fibular  jolnt  that  exiends  upward 
bctween  these  two  bones  is  in  close  relation  to  tliat  line,  but  is  sepa- 
raled  by  the  periosteum  \\  hicli  is  conlinuous  over  the  epiphj^sis,  and 
thus  also  escapes  injury. 

Arrest  of  growth  is  not  common,  but  has  occurred,  and  severe 
ankle  sprains  in  the  voung  should  be  treated  vvith  especial  carc  on 
account  of  the  pos5ibility  of  involvement  of  the  epiphyseal  joint  and 
later  discasc  or  dcformity. 

Disease  of  the  tibia.  if  infectious,  is  mosl  common  in  ihe  neigh- 
borhood  ol  its  two  epiphvses  and  at  the  junction  of  the  middle  and 
lower  thirds.  The  region  is  a  favonihle  one  for  "  juxta-epiphyseal 
sprain."  in  which  the  violence  is  oxpcnded  on  the  spongy  tissue  of 
the  diaphysis  near  the  epiphvseal  line.  "  Many  of  Ihe  pains  ralled 
'  grouing  pains'  are  due  to  iuxta-epiphyseal  sprain  or  injur)*.  Such 
a  sprain  is  often  nothing  but  the  first  degree  of  an  cpiphyseal  separation,  in  the 
same  way  that  an  articular  sprain  is  nothing  but  the  first  degree  of  dislocation" 
Poland). 

TTie  usua!  causcs — strain,  traumatism,  cold,  etc. — influence  the  localization  of 
bcrculous  disease  in  or  near  the  epiphvses.  If  recognized  eariv.  and  if  llic 
infected  focus  is  removed  by  operation.  the  knee-  and  ankle-joints  will  usually  escape. 
In  the  later  stages  the  products  of  liquefaction  may  find  thcir  \vay  from  the  up[jer 
epiphyseal  line  to  the  knee-joint,  either  <lirectly  througli  the  intervening  haH-inch  of 
bone  or  by  way  of  the  tibio-fibular  joint. — \vhich  is  in  close  relation  to  the  ppiphysls 
(Fig.  425"), — and  then  to  the  subfMipliteus  bursa,  which  always  coinmunicates  with 
the  knee-joint  and  often  with  hoth  ;  or  they  may  gain  the  surface  of  the  tibia  and 
tend  upward  benenlh  the  periosteum. 

If  the  lower  epiphvsis  is  involved  a  similar  direct  or  indirect  infection  of  the 
tnkle-joint    may   occur,    the   tibio-fibular  synovial    pouch    bcing  sometimes  first 
involved. 
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Post-tvplioidal  periostitis  and  osteitis  oi  ihc  libia  are  excecdin((Iy  common.  and 
affect  particiilarly  the  sulKUtaneous  arca  of  llic  bone  nt^ir  thc  lowcr  ihird,  Mhcre 
ihere  are  no  tniiscular  attachments.  'V\\t:y  are  probably  due.  thcrefore,  lo  slight 
traumatisins.  This  sanic  arta  is  peculiarly  subject  not  only  to  this  form  of  irilection 
a«d.  as  has  becn  said,  to  fracture,  but  also  to  tuberculosis  (when  the  cpiphj-^cs  are 
spared),  to  5yphiUtic  nodes  and  gnmmata,  lo  soficning  and  dcforniitv  from  rickels. 
and  to  sepsis  spreadinj^  inward  from  cmancoiis  inHammations  and  ulctrrs.  !l  is 
prnbab]y  so  vninerable  by  reason  of  its  exposurc  to  frequent  sliyht  injun,*  and  to 
strain  <iisprf>porlionale  to  Its  size  and  strenj<tfi  {fit/^  supra),  and  becaiise  of  its 
dependeiit  position  and  its  distance  from  ihc  main  source  of  ihc  bloo<l-supi)ly  of  the 
bone  (ihe  nutrient  ariery  enterin^  it  at  its  npjier  third ),  both  uf  which  circumstances 
favor  passive  hyperacniia  and  thc  localization  of  infcciion. 

Sarcoma.  in  accordance  wilh  iho  general  rulc  alrcadv  mcntioned  (p^e  366), 
aficcts  chicflv  the  upper  tliird  uf  the  tibia.  I 

Landmarks. — On  ilie  inner  side  of  thc  knee  the  internal  tuberosity  of  thc 
tibia  is  in  close  relation  in  extcnsion  \vith  the  internal  condyle  of  ihe  femur,  the  luo 
making  a  uniform  rounded  prominence.  The  interval  between  tbeni  caii  bc  fcli 
but  not  secn.  If  the  Icj*  is  flcxe<l  and  thc  anklc  rcsted  ujKin  the  opposile  knee,  the 
tibial  tubert)sity  becomes  visible  and  lica  in  advance  of  the  inner  condvle.  Thc 
prominence  of  the  outer  iuberosity  is  dtslinctly  to  be  scen  and  lelt  on  thc  antcro- 
external  aspe<:t  of  the  hmb  aboiji  2.5  cenlimelrea  (one  inch  )  below  tho  joint-line. 
It  rcpresents  the  lowest  levcl  of  thc  synoviul  membrane.  Inlo  it  is  inserted.  aboui 
haU-way  between  the  lip  of  the  patella  and  llie  head  of  the  fibula,  thc  imporlant 
Uio-iibia!  l>and  of  fascia  to  which  illusion  has  hcen  made  in  reference  lo  iractiire  of 
the  neck  of  thc  fcmur  and  dislocation  of  the  hip  (  page  377). 

The  posterior  edjje  of  the  he;id  of  thc  tibia  is  not  accessiblc  to  direct  ejcamina- 
tion,  and  this  is  irue  of  thc  cxternal  and  poatcri<)r  surfaccs  throughout. 

The  interna!  bordcr  can  be  truccd  from  thc  tuberusitv  to  the  malleolus.  The 
antero-internal  snrface,  which  is  subcutaneous  throiijjhout.  can  be  seen  and  felt. 
The  anierior  bordcr  or  crcst  constitutcs  thc  prominence  of  the  "shin."  It  is 
sharp  in  thc  uppcr  two-thirds  and  fades  into  thc  shaft  al  thc  sununit  of  the  lower 
third.  In  we!l-marked  tibi.e  it  presents  a  dislincl  double  ciirve,  the  iipper  pnrt  ofc 
which  has  its  concavity  out,ward.  The  tubercie  is  easily  fclt  and  scen.  It  should 
be  in  Hne  with  the  lij»amentutn  patella;  and  a  point  on  thc  front  of  ihe  ankle  niid- 
way  betwccn  thc  mallcoli.      It  is  about  on  a  Icvcl  w'iih  the  hcad  of  thc  fibula. 

The  inner  malleolus  is  twcK'e  miUiinetres  (Iialf  an   incfO  above  and  in  front  of 
the  oulcr  malleolus,  but  on  the  same  plane  postcriurlv-      Its  lowcr  bordcr  is  rounded- 
The  notcli  lor  llie  internal  lateral  ligainL-nl  can  lx*  fcU.      Its  lip  is  lueKe  niillimelres*- 
helQW  thc  )oint-line.     Its  sharp  posterior  border  forms  the  inner  boundary  of  tli^^ 
groove  for  the  tibialis  posticus  tendon. 

THE    FIBULA. 

The  fibula  is  a  long,  slender  lxine  with  a  knob-likc  upper  end  and  a  pointei^M 
lower  one.  ] 

Thc  upper  extremity,  callcd  the  htad,^  has  a  rounded  or  vaguely  quadri — 
lateral    articular  siirface  above,    looking  upward,   a  litlle  inuard  and  forward,    tc^ 
nicct  thc  corrcsponding  one  on  thc  tibia.     Thc  slyhiH  proct-ss,^  a  short  prominence. 
iuls  upward  frfim  its  outer  posterior  anjfle.      The  ouler  part  of  the  head  ts  rough. 
An  ill-marked  nccK-  bcIow  it  is  indistin^ishable  fr(*ni  the  shaft. 

The  shaft  *  is  besi  described  as  having  four  horders,  seiiarating  four  sides,  though 
one  of  the  borders  joins  another  near  the  lowcr  end.  Thc  borders,  procccding  in 
repilar  order  round  the  bone  from  the  front,  are  (i  )  ihe  am«  ro-cxiernal,  (2)  the 
postcro-cKternal,  (3)  ihc  poslcro-intcrnal,  sometimcs  callctl  i\\yiob/iquč  rid^f,  and  (4; 
the  antero-internal  or  interosscous.  The  aiitera'txtertia/  bordcr  bej^ins  faintiv  on  the 
front  of  ihe  shaft,  a  lilUe  below  the  neck,  and  becomes  ver)'  prominent  as  it  descends. 
tttisting  slightlv  oiitward.  In  the  last  quarlcr  it  splits  inlo  two  lines  uhich  run  10 
the  front  and  back  of  the  outer  malleolus,  enclosing  a  Iriangular  subcutaneous  space. 
The  p0strro-fxU'rna/  bord/rhc^m^  on  thc  outer  side  of  ihe  neck  bclow  the  sty1oid 
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css.       It  is  strongest  at  and  belem-  the  middie  of  the  bone.      It  twiscs  backward 

is  losi  at  the  back  of  the  malleolus.      The  postcro-inifrnal  border  begina  at  the 

r  side  of  the  back  of  the  head.      It  is  very  strong  at  about  the  middie.      It  ends 

ic  last  quarter  by  joinliig  the  interossfous  ridge.     The  latter,  or  anUro-intcniat 

rr,  begins  poorly  niarked  at  ihc  inner  side  of  the  neck,  soon  becomes  sharp, 

descends  ralher  straightcr  ihan  the  others  to  some  three  inchea  above  the  Iowcr 

wherc  it  divides  into  two  lines  which,  eiidiiig  at  the  borders  of  ihe  articular  facet 

ne  astragalus,  enclose  a  rough  space  for  Hgaments.    The  interosseous  membrane, 

;*  attachod  to  this  ridge,  separates  the  front  of  the  !x)ne  from  the  back.     The 

'•ior  sur/ac€,  beluecn  this  and  the  antero-e.xlernal  border,    is  very  narrow.      It 

s  a  part  of  a  hoIlow ,  ol  which  the  membrane  is  the  floor,  from  uhich  ccrtain 

nsormuscles  arise.     The  c.vternal  surjace.  betwcen  ihc  amero-exlernaI  and  the 

c;ro-extcrnal  borders,  is  a  characteristic  one,  presentinjj  for  more  than  the  lower 

a  shaIlow  groovc  for  the  peroncus  longiis  and  brevis,  which  sweeps  do\vn  to 

Dack  of  the  malleolus  bchind  the  siibcutaneoiis  space  enclosed  by  the  splitiing 

le  anlero-cxlcmal  border.       1\\x:  postehor  sur/acc  is  bounded  by  the  postero- 

ma!  border  and  by  llie  posiero-iiitemal  till  that  border  joins  the  interosseous 

e,  which  bounds  the  surface  in  its  Iowcr  part.      It  faces  backuard  above  and 

Lrd  bel()w.     The  nutricnt  foramen,  runninj^  downward,  enters  it  rather  abo\e  the 

dle.  ustial)y  near  tlie  postero-internal  border.     A  roughness  on  the  outer  part 

his  surface  is  for  ihc  origin  of  the  soleus.    The  internal  surfacf,  relatively  broad 

grcater  part  of  its  coursc,  looks  imvard  to  the  hollow  betwcen  the  two  l)oncs. 

Is  in  the  last  (juarter  where  ihe  oblitiiie  ridge  joins  tl»e  interosscous  one. 

The  Iowcr  extremity  of  the  fibnla  is  poinied,  forming  the  ottfer  ma/Uohis,^ 

projecls  do\vnward  and  a  litile  outward.      lis  outer  surface  is  a  cuntinuation  of 

bcntancous  triangle,  and  the  grealest  prominence  near  its  back  is  in  line  with 

stcrior  of  the  borders  of  the  spnce.      Most  of  the  internal  surface  is  occupled 

triangiiiar  artuular faa:t  for  the  astragaUis,  the  upper  part  of  uhich  is  neariv 

:al,  whilt  ilie  lo\\er  slants  outward.      LJeIow  and  behlnd  this,  on  the  inner  side 

grealest  projeclion.  is  a  deep  hollow  for  part  of  the  e.\tcrnal  latcral  ligan^cnt. 

malleolus  is  broader  behind  than  in  front,  prcsenting  a  groove  in  coniinuation 

le  cxternal  surface  for  the  peroncal  tendons. 

Dcvelopment.— The  centre  for  the  shnft  appears  in  the  eigbth  foetal  wcek  ; 
for  the  head  of  the  bone,  uhich.  according  to  the  usual  order  of  long  bones, 
d  develop  next.  does  not  comc  till  after  that  of  the  malleolus.  The  latler  ap- 
in  the  second  vuar,  the  former  two  or  three  vears  later.  The  loucr  epiphysi3 
'bably  fused  with  the  shafl  by  eighteen  or  ninetcen  and  the  upper  by  twenty. 

PRACTICAI.  CONSIDERATIONS. 
I  The  upper  eptphvsts  lias  a  flat  Iower  surface  and  is  about  on  a  levr!  with  the 
tt  promincnt  part  nf  the  libial  tiibcrcie.  It  includes.  thercfore.  ali  that  portion 
pc  head  of  the  fibula  into  which  the  biceps  tendon  and  external  laieral  ligameni 
pnsertcd.  Its  line  of  carlilagc  at  and  aftcr  the  thirteL-ntli  vear  is  in  cUjsc  relalion 
ti  the  svnovial  membrane  of  the  libio-fibulur  joint.  Its  disjunetion  is  favored 
its  siluation  on  iht*  most  exposL'd  as]>eft  of  the  limb,  its  subcutaneons  position, 
It  the  insertion  into  it  of  the  biceps  muscic.  The  attachment  of  the  cxtemal 
|bI  ligament  atso  enables  a  poucrful  straih  to  be  brought  upon  it  in  over-addiiction 
lic  leg.  In  spite  of  thcse  favorable  circumsiances,  the  protection  afTorded  by 
Blighc  overhang  of  ihc  external  tubcrosily  of  the  tibla  and  the  fix3tion  given  by 
Vtrong  anterior  and  posterior  u])per  libio-fibular  ligamenls  make  separation  of 
epiphysis  a  very  rare  riccurrence.  Boyd  savs  that  several  cases  are  knoun  in 
tfi  it  has  been  pulled  off  by  violcnt  conlraction  of  the  biceps  in  an  eflort  to  prcvent 
Dg.  It  is  then  felt  as  an  easilv  recognl7^ibIe  fragment  the  spacc  bctween  which 
the  diaphvsis  is  inrrcased  tipon  oxtension  of  the  leg. 

I />ar/i/r<r  of  the  sliaft  of  the  fibula  in  its  iipprr  two-thirds  occurs  from  direct 
Bnce  and  as  a  sccondar)'  rcsult  of  fracturc  of  the  tibia.  fn  spite  nf  the  slender- 
I  of  the  bone  and  its  position  on  the  outer  aspect  of  the  leg.  fracturc  is  not  very 
lient  because  of  ia)  its  ela3iicity,  which  is  marked  ;  {b)  its  proiective  covering 
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of  musdes  and  fascia  ;  and  (c)  ils  backward  curvaturc,  which  carrics  it  to  a  plane" 
postcrior  to  that  of  the  libia,  which  thus  protecls  il  both  internaJly  and  anteriorlv 
froin  direct  \iolence. 

Fracturcs  about  thc  middlc  of  the  lower  third  of  the  shaft,  and  especia]ly  those 
about  7.5  centtmeties  (three  iiichcsj  from  llie  anklc,  are  so  conimonly  produccd  bv 
leverajje  thal.  whatever  ihcir  cvact  Icvcl.  most  of  ihcm  may  be  grou|>ed  as  instanco 
of  Pott's  fracture,  although  an  eflurt  lias  bccn  niadc  to  draw  bctwcen  thcm  distinc- 
tions  that  are  ordinarilv  acadtrmlc  rallier  thaii  practical. 

Thtsc  fracturea  iisually  rcsult  from   ovcr-abduction  oi  the  fooL     When  llial 
occurs  suddcnlv,  the  \veight  of  the  l>ody  beiny  upon  thc  linib,  the  ttnsion  hrst  come^ 
upon  the  deltoid  liganicnt.     This  niav  sircich  bli^htly  or  some  of  its  ribres  may  be 
torn,  or  there  may  be  a  stnall  delachmeni  from  iis  mallcolar  origin.     As  a  rule,  such 
a  čase  ends  in  a  more  or  !ess  severe  sprain.      II  the  Iiyament  ruptures,  or  the  tipol 
thc  raallcohis  is  torn  nfl,  or  thc  malleolus  itself  is  fracturtd,  the  abduclion  of  thc 
foot  continucs,  and  the  astragaUia  issubluxated  and  carried  ajjainst  tlie  inner  surface 
of  the  external  mallcolus.     The  fibula  is  thus  converted  into  a  lever  of  the  hrst  order. 
The  force  is  applicd  at  its  lower  cnd  ;  thc  lulcnnn  consists  of  the  stout  tibio-tibular 
lifi^aments,  which  are  often  stronger  than  the  lx)ne  itself  and  which  are  rarely  cum- 
plctcly  rupturcd.  though  often  stretched  and  lacerated  ;   the  weight  or  resistince  b 
in  thc  bodv  of  the  lx>nc.  \vhich  is  preventcd  fron;  niovinj^  inward  by  the  articulaiion 
of  its  uppcr  en<i  with  the  tibia.      As  soon,  thcrefore,  as  its  limit  of  elasticilv  is  ex- 
ceeded,  it  breaks  at  a  weak  (if  not  its  weakest )    pnint,  and   the  uppcr  end  of  the 
lever — t.t.,  of  the  lovver  fragment — Is  forced  in  the  direction  oppositc  to  that  of  the 
luiver  end, — i.t\,  the  m<dleolu3  (Fig.  410).      The  impact  of  thc  astragalus  and  ihc 
puli  of  the  ligaments  raay  cause.  in  addition  to  the  fracture  of  the  tip  ol  the  malleolus, 
fracture  of  the  anterior  or  of  the  outer  articular  edge  of  the   tibia.     If  thc  tibitt- 
hbular    ligaments    rupture,   the  fibula  becomcs  a  lever  of   the   second  order,  ihv 
fulcrum  shifting  to  its  upper  cnd.     Thc  dislocation  of  the  astragalus  oulviard  will  bc 
more  marked.     Tlie  bone  may  break  atanv  poiiit,  but  the  fracture  is  stili  likeiv  lo 
be  within  ihe  limits  t)f  the  lower  third. 

Rose  and  Carless  havc  adapte<l  thc  fo]Iowing  uscful  classification  based  on  the 
injiiry  to  thc  inncr  side  of  the  foot  or  to  the  tibia  itself.  It  divides  these  fraclures 
into  four  groups,  the  term  Poti's  fracture  laeing  corrcctly  applicd,  according  lolhee 
authors,  to  thc  first  two  only.  i.  The  intcrnal  latcral  ligament  Is  torn  through; 
the  intact  internal  malleolus  can  be  felt  projecting  beneath  the  skin  (Fig.  410.  J> 
2.  The  malleolus  is  tornoff  and  a  distinct  sulcus  can  be  fclt  between  it  and  lhelower 
end  of  the  tibial  shaft  (Fig.  410,  /?).  3.  The  intcrosseous  tibio-fibular  ligament  i* 
rupturcd  (or  the  t^ake  of  bone  at  thc  tibial  attachincnt  is  torn  ofT)  :  thc  subluxation 
oulward  is  ver)-  marked  ;  eithcr  the  inner  n^alleolus  or  the  deltold  ligament  jaelds,— 
"Dupuytrcn's  fracture"  (Fig.  410,  C).  4.  The  tibia  fractures  transverselv  jusl 
above  the  base  of  the  malleolus  ;  the  Iower  end  of  the  upper  fragment  may  bc  mis- 
taken  for  the  tip  of  thc  malleolus  ( (-"ig.  410,  /?). 

The  less  frccjnent  accident  of  forcible  over-inversion  of  the  foot,  if  the  exterml 
lateral  ligament  holds.  produces  by  thc  same  mcchanism  a  similar  scries  of  occuf- 
renccs.  The  tip  of  thc  external  malleolus  is  dragged  violentlv  inwurd.  the  ubio- 
fibular  ligaments  act  again  as  a  fulcrum,  and  the  bone  is  apc  to  break  at  about  ihc 
same  level, — i.e.,  from  5  to  7.5  centimetres  f  two  to  thrcc  inrhes)  above  the  joini. — 
the  upper  end  of  the  lovver  fragment  bcing  carried  outward  instc-ad  of  in\vard.  In 
these  cascs  there  is  a  subluxation  nf  thc  astragalus  inward  which  not  infrequenilv 
rcsults  in  a  fracture  of  the  inncr  malleolus.  In  ali  these  forms  of  fracture  thc  laccra- 
tion  of  ligamentous  structures  loosening  the  coiinection  of  the  foot  to  the  leg,  the 
upward  puli  of  the  calf  muscles,  and  the  iveightof  the  foot  itself  combine  to  produce 
a  subluxation  of  thc  foot  backward  uhich  is  often  overlooked. 

Tfie  cardinal  symptoms  of  the  common  form  of  Pott's  fracture  are  eversion  o( 
the  foot,  promincncc  of  the  inncr  malleolus,  shortening  of  the  distance  from  the  front 
of  the  ankle  to  the  \veb  of  thc  grcat  toc,  incrcascd  width  bctvveen  the  malleoU,  and 
tenderness  ovcr  (a)  thc  space  bet\vecn  the  tibia  and  the  external  malleolus  anteriorlv. 
— /.<•.,  over  the  strained  or  torn  tibio-fibolar  ligaments  ;  (d)  over  the  lxise  or  lip  or 
anterior  border  of   the  internal    malleolus, — i.č.,   ovev  a  rupturcd  internal  lateral 
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lig^amtnt  or  a  fracturc  of  tliu  mallcolus  ;  and  (c)  ovcr  thc  fibula  from  tu'0  to  lour 
ilches  abo\c  lIic  lip  ol  the  mallcjlus, — t.e..  over  ihe  libular  fracturt;. 

The  Io\VLT  epiphysis  uf  the  hbula  is  an  exception  to  tht*  rult*  that  thc  cpiphyscs 
!ong  bones  appt-ar  Krst  at  the  entl  irom  uliich  the  nutricnt  artcn-  is  tlirected,  and 
to  thc  more  impiiruinl  rule  that  the  chief  growth  ol  thc  loiig  boncs  takcs  plače  ai 
the  tnd  »here  thc  epiphysis  is  last  unilcd  ly  the  shait  ;  in  thc  othcr  loiig  bones  ihis 
is  aiso  the  vnd/roni  which  the  nutnent  anery  is  directed.  We  have  aeen  that  in 
the  upper  exlrojnity.  the  nutrient  canaLs  beiiig  ilirecled  t(iwards  ihe  elU)W,  the  epiph- 
yses  at  the  ujjper  end  i>(  the  humerus  and  thc  lower  ends  of  tlic  radius  and  ulna  appear 
earlier  and  join  ilic  shafi  later  than  thosc  at  thc  clbo\v.  antl  that  thus  it  is  froin  ihe 
shoulder  and  wrist  that  tiie  chief  growth  of  llic  upjjcr  linib  takes  placc^  In  llic  lo\ver 
extremily,  thc  nutricnt  canals  l>eing  directed  towards  thc  hip  and  the  anklc,  thc  lowcr 
epiphysis  of  the  feniur  and  the  upper  epiphysis  of  tlie  libia  appear  (irst  and  are  joined 
on  last,  and  the  chief  growth  of  the  louer  limb  takes  plače  at  the  kncc. 

Fig.  41«- 


% 


( 


SbcmtnK  fwr  lypes  of  PoK'»  frarture  of  lowcr  cnd  ot  fibula  »ccording  w  cluoificatlon  ol  Ro»c  ami  Carle 


^P       In  the  čase  of  the  fibnia— thc  upper  part  of  which  is  in  maii  in  a  com  para  ti  vel  v 

rudimentarj' condition  (  Poland ) — the  exception  is  noied  to  avoid  crmfusinn  in  ihe 

mind  nf  the  študent.      Thc  nutrient  artery  runs  downward,  biit  the  lower  eptphy5i5 

is  both   thc  first  to  appear  and  the  first  to  consolidatc.  and  h  the  chief  seat  of 

gTowth.      It  is  not  of  prcat  practical  importancc,  nithough  it  is  prob;»hle  that  in  most 

šo-callcd  fractures  of   the  extrcme  lower  end  of  the  fibnia  occurring   bctvvccn  thc 

twelfth  and  nineteenth  vears  ihere  has  beer  a  disjunction  of  this  epiphvsis.    The  so- 

lution  of  continuitv  noiild  then  be  l>elow  instcad  of  above  the  tibio  fibular  li^Tanienls. 

^K        The  svnovial  membrane  of  the  anklc-joinl  is  aUached  above  thc  epiphvseal  line, 

^|wid  that  articulaiion   is  thcrpfnre  Iikely  to  \)c  involvcd   more  froqnentIy  ihan  in 

fractures  nf  the  diaphvsis.      This  fart,  toiJ;ether  with  the  importancc  of  the  epiphvsis 

in  its  relation  to  tjro\vthof  The  bone,  shnuld  caiise  the  possibilitv  of  its  disjunction  to 

be  borne  in  mind.     H  arrest  of  jjrowth  does  ensue,  a  condition  of  talipes  valgiis  mav 

^^restilt  from  the  rclative  overgrowth  of  thc  tibia.      For  the  relief  of  this  the  opcration 

^fcf  "  conjii^al  chondrectomy"  — removal  of  the  louer  epiph\'seal  cartilage  of  the  tibia 

^^-has  )>een  suiijjt'sted.     This  at  twelve  vcars  of  age  is  seventeen  millimetres  from  the 

tip  of  thc  mallcolijs.     It  is  subciitaneous. 


396 


HUMAN   ANATOMV. 


Sarcoma  of  the  fibula  attacks  thc  upj>er  cnd  in  ihc  great  majoritv  of  cases. 
Osteophytcs  are  not  infrcquent  upon  thc  median  margin  of  ihe  shaft  abovc  ihe  lowt:r 
end. 

Landmarks. — In  extension  of  the  \^  the  position  of  the  hcad  of  ihe  fibula  is 
indicated  by  a  depression  on  the  posterior  pari  of  thc  oulcr  surlace  of  the  Iq?  a  liit!« 
below  the  level  of  the  tihial  tubcrck-,  corresponding  to  ihc  interval  between  ihe 
tendon  of  ihe  biceps  abovc  and  thc  pcronciis  longus  below.  Thc  hcad  is  subcu- 
tancous  and  may  be  distinclly  felt  thcre.  In  flexio»  it  projccts  abovc  ihe  surround 
ing  surfaces  and  may  be  scen.  The  inserlion  of  the  biceps  niay  show  as  a  rounded 
prominence  at  the  base  of  the  styIoid  proccss.  Thc  synovial  membrane  of  ihe  kn« 
descends  to  a  point  }ust  al>ove  the  ujjper  levcl  of  ihe  head.  The  upper  half  ol  the 
fibula  is  so  covered  by  muscles  that  its  outHnc  cannot  be  recognizcd  dislinctly  by 
palpation.     In  tlie  !ower  half  it  may  be  fclt  through  thc  niusclcs.      Its  lower  fifth  lie^a 

betwecn  the  tendons  of  theperoneus  tertius  ancfl 
those  of    the  peroiieus  loiigus    and    peronei*.* 
brevis,  and  i:>  subcutaneous,  as  is  the  malleolu^^- 
The  rclation  of  the  plane  of  the  shaft  to  that  c:r3^ 
the  tibia  should  bc  rcmcmbered,  as  should  ll^k-< 

f)lane  of  thc  e.xternal  to  that  of  the  interna!  ina  "■ 
eolus  (page  390).  The  tip  of  the  cMcm^:^ 
malleolus  is  from  twelvc  to  cighteeii  mili  i  metre —  = 
(one- half  to  lhrce-quartersof  an  inch)  nearer  t  -^ 
the  heel  ihan  that  of  the  intemal  malleolus.  Th.  -^ 
whole  malleolijs,  viewed  from  ttithoul  inwarcK  , 
is  in  the  mid-line  (antcro-posteriorIy)  of  th  ^e 
anklc-joint.  It  becomes  abnormally  promineiK  * 
in  cascs  of  atropliy  of  the  pcroneal  musdesfrv 
I>articularly  of  the  peroneus  longus. 


Fig.  411. 
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CONNECTIONS   OF   THE  TIBIA   ANI> 
FIBULA. 


Aniero-liileniAl  - 
(urlacc 


Anienor  border- 


These  are  the  superior  and  inferior  joint:^ 
and  the  intcrosscTius  membrane. 

The  Superior  Tibio-Fibular  Articu  — 

lation  '  (.P^ig'  4^^)- — '^'^^  cartitage- covered  ai 

ticular  surfaces  alrcady  dcscribeci  varv*   grcatl^p" 
both  in  dirtclion   and  in  the   nature  of    thei  «"  ' 
curves.      Perhaps   the  more  ordinary  arrange  ^ — 
mcnt  is  for  thc  tibial  facct  to  be  concave  in  ^^ 
horizontal  and  convex  in  a  vertical  plane  ;  bu  "* 
ihc  convcrsc   may  occur,  and  there  are  man>^ 
intermedlale  forms.     The  svrun-ia/  sar  estends^ 
upward  behind  and  may  communicale  wtth  ih^^ 
knee-joint.     The  capntle  is  ven.'  strong,  e.xcep^ 
belou*.  and  cspcciaUy  so  al  the  outer  side  wher^ 
thc  hng  cxternal  latrral  ligament  nf  the  kne^ 
is  incorporated  with  it.      The  anterior  and  p>os~' 
tcrior  superior  tibio-jtbular  Hi^anunts  *  -are  stron^' 
fibrcs,    strenytheniiig    the  capstile    and   passin^ 
oulward  and  slightly  downward  from  the  tibitV- 
to  the  fibula. 

The  interosseus  membrane^  (Fig.  4ii> 
extends  from  thc  liead  o(  the  fibula  down  alon^ 
thc  inlcrosscous  ridges  of  both  bones  till  ihes^ 
Split.       Its    fibrcs    run   in    ihe    main  dtmiiu-ard 

and  outu-ard,  bul  in  the  uppcr  part  manv  run  duwnward  and  inward.     There  is  i« 

large  opening  at  ihc  top  abo\e  thc  membrane  or  through  it. 

Thc  Inferior  Tibio-Fibular  Articulation *  (Fig.  411)- — This  joint  is  csscn- 

'  ArMcnUtlo  liblofibutnrl*.      '  Ltu    capltall  febnlac  aaicrlu*   d  poncrtui       ^  Mcnb    hitcroM««  crarla.      *Syo«lM«M4« 
UW*i1wlBrr. 


X||l(er.  libio-Abular-, 
iment 


TlbioAbubr  llgimenu  from  hefore. 


THE  BONES  OF  THE  LEG  AS  ONE  APPARATUS. 


397 


tially  ligamentous,  though  the  articular  cartilage  of  the  ankie-joint  extends  for  a  few 

millimetrc-s  onto  the  upposed  sidcs  uf  each  bone. 

The  iD{erior\'igamentsan:tUt:imterosseous.  the  anitri&r  and  fiasterior,  and  the 

iraiuzvrse.  The  interosseous  iiganunt  is  a  thickencd  cunlinuatiun  of  the  mem- 
brane, consisting  of  shorl  fibres  connecting  the  rough  surlaces  bounded  by  the  spUt- 
ling  of  the  mterosseous  ridges. 

The  arrJi^ittr  and  pos/črior  /t frameuis*  (  Fiy.  411.  412)  are  stronjj  bands  situ- 
ated  respectivcly  on  the  front  and  the  back  of  the  libia  and  running  downward  and 
outward  to  the  fibula.  The  anierior  dcepuns  the  socket  but  slightly,  \vhile  ihe 
pMierior,  reachinij  nearly  hah'-way  down  tu  the  malleolus,    inakes  a  considerable 

addition  to  the  back  of  the  joint.     The  /ransverse  Ugamint  (Fig.  412)  containing 


Fic.  412. 
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Soelcct  o(  fijchi  »nVIc-Jolnt  (rom  l)elow. 

probablv  elastic  fibres.  runs  obIiquely  from  the  back  ol  the  lower  border  of  the 
tibia  to  the  tip  of  the  inner  malleolus.  It  projects  into  the  joinl,  ihe  capsulc  foriii- 
injj  a  pouch  between  it  and  the  postcrior  tibio-fibiilar  liganient.  U  is  closely  con- 
nected  at  the  fibula  vvith  ihe  postcrior  fibulo-astragaloid  ligamcnt.  The  two  have 
the  appearance  of  diverglng  bundles  of  the  same  structure.  The  svnovial  cavity  is 
proloiiKed  some  thrtic  millimetres  upward  bctwcen  the  bones.  The  back  partof  the 
crack  l>etween  the  bones  is  concealed  by  a  pad  of  fat  (Fig.  412)  covcred  by 
3ynovial  membrane  projecting  into  the  joint.  It  advances  or  recedes  betwcen  tlie 
bones  according  to  changes  of  po.sition. 

Movements. — The  motions  betwecn  the  tibia  and  the  fibula  are  slight  and 
not  very  definite.  The  head  of  the  fibula  niay  play  a  little  fonvard  aiid  backward, 
and  the  bone  may  rotatc  on  its  long  a-^is.  Thcse  motions  are  resisted  alternately 
by  the  anterior  and  posterior  ligatnents  at  both  ends. 

THE  BONES  OF  THE  LEG  AS  ONE  APPARATUS. 

Surface  Anatomy. — The  iipper  part  of  ihia  support  consists  of  the  head  of 

tfte  tibia  wiili  that  of  the  fibula  wcll  back  on  the  outer  side,     The  framework  nar- 

rows  to  the  junction  of  the  middie  and  louer  ihirds,  where  the  tibta  is  nearly  at  its 

sriiallest   and  seems  to  bend  tovvarda  the  fibula.      Be]ow  this  it  broadens  for  the 

sooket  of  the  ankle.     The  fibula  in  the  ]ower  third  is  dosc  to  the  tibia  and  nn  longer 

so   much  behind  it.  which  is  due  in  part  to  the  subsidence  of  the  crest  of  (he  tibia. 

^'i«  difference  of  relacions  is  shown  by  scctions  at  ihrce  levels  (Fig.  413).     Tlie 

M-hole  apparatus  is  described  as  having  three  borders  and  three  surfaces.     As  the 

details  have  been  given  uith  the  bones,  the  chiei  features  oniv  are  here  enumerated. 

^"^i  anterior  horder  is  the  crest  of  the  tibia  ;  the  posterior  and  iiiit-rnai  border  is  the 

Posterior  border  nf  the  same  bone ;  bet\veen  them  is  the  subcutaneous  internal  .surface. 

\^^  postcrior  attd  c.xtemal  border  is  the  postero-cxterna]  border  of  the  fibula.     Thus 

""*^re  remain  an  antero-cxternal  and  a  posterior  surface   each  of  which  is  formcd  in 

'  Lin-  Utadcoll  UUralti  aolerliM  A  pnairriKi 
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piirt  by  the  interosseous  nienibranr.  The  aHiero-e.rtcma/  surjacč  presen  is  t  ne 
Idrting  ft-atures  :  (  1 7  a  large  surfacc  of  ihe  tibia,  looking  oulward  as  far  as  the 
lower  Ihirtl  aivd  then  forward  ;  (2)  the  interosseous  membrane  ;  (3)  a  narrow  '  sur- 
face  of  the  fibula,  bounding  externally  ihe  fossa  oi  the  front  ot  the  leg.  sha]low 
above,  deep  and  narrovv  belovv  ;  (4)  the  antero-external  border  oi  the  fibula,  split- 
ting  below  to  cnclosc  the  subcutaneous  s\irface  above  the  outcr  malleolus  ;  ^5}  the 
groDved  surfacc  of  the  fibula  occupied  by  the  peronei. 

The  postcrior  sur/ace  prescnts,  conlinuing  in  tlie  same  course  :  f  i )  the  posicrior 
surface  of  the  tibiila.  looking  backward  above.  inward  beIow  ;  (.2)  the  postero-in- 
lernal  border,  cnding  in  the  interosseous  ridge  ;  iii  the  upper  ttto-thirds  ihis  over- 
hangs  a  deep  hollow  ;  (3)  the  interna!  surface,  which  cnds  below  with  the  preceding 
border;  U)  the  interosseous  membrane;  (5J  llie  posterior  surface  uf  the  tibia. 
The  interosseous  membrane  is  at  the  bottom  of  a  inuch  deeper  guller  tban  iii  (ront, 
which  also  beconies  very  narrow  belovv. 

The  nutward  twist  of  the  ankle  has  been  mentioned,  and  it  has  bcen  sbown  that 
this  depentls  on  the  twist  of  the  tibia.  ll  is  to  be  noticed  ihat  uliile  the  aniero* 
exiernal,  the  postero-externaI,  and  the  postero-internal  bordcrs  ol  the  fibula  run  as  d 
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the  lower  end  of  that  bone  had  been  twisted  outward.  the  same  is  not  tnic  of  the 
lx3rders  and  surfaces  of  the  tiliia.  On  the  contrarv,  the  crest,  tt'ith  the  surface  on 
each  side  of  it,  slants  in  the  lower  half  of  the  leg  do\vnward  and  inward.  It  is  as 
if  these  borders  of  both  bones  had  been  twisted  away  from  the  median  line  of  the 
leg.  one  to  each  si<le,  and  that  the  interosseous  ridge  had  stayed  straight.  There 
seems  to  be  no  relation  lM.'twccn  the  dcgree  of  fonvard  bend  of  the  neck  of  the 
femur  and  the  outward  tvvisl  of  the  socket  of  the  ankle.  Probablv  both  have  an 
inllnence  on  ihe  direcliun  of  the  foot,  but  It  depentis  fhietlv  on  the  latter.  U  is  un- 
u-arranted,  therefore,  to  expect  ali  children  to  tum  out  the  toea  alike.  The  whole 
of  the  front  and  sides  of  the  head  of  the  tibia  is  easilv  felt,  but  it  is  thicklv  covered 
}>ehind.  The  top  of  the  tuberosilies  is  clear  on  either  side.  and  in  front  the  whole 
of  ihc  tubercie  can  be  explorcd  whcn  the  tendon  is  relaxed.  The  liead  of  the  fibula 
is  distinct  far  b;ick  on  the  outer  side.  Descending  the  leg,  it  is  easy  to  follo*-  the 
sharp  crest  of  the  tibia  into  the  lower  third.  and  the  internal  subcutaneous  surface 
down  to  the  malleolus.  The  cxternal  surfacc.  where  it  beromes  anterior  above  the 
ankle,  is  plain  in  spite  of  ihe  tendons  crossing  it.  The  shaft  of  the  fibula  is  so 
covered  with  muscles  that  llttle  more  than  its  general  position  is  to  be  made  out 
above  the  trian^ular  subcutaneous  surface  ovcr  the  outer  malleolus.  which  latter  is 
also  ea5ily  explored.  The  relations  of  the  malleoli  are  considered  with  the  foot 
(pagc  449). 

THE    I»ATELLA. 

The  knee-pan,  the  largesl  sesamoid  bone,  is  tnangular  or  shieid-shaped.  The 
anterior  surface  is  covered  by  the  lendlnous  (ibres  o(  the  quadriceps,  uhich  rc- 
place  ihe  periosteum  and  mark  the  surface  with  longiludinal  Hnes.  Jagged  spines 
from  the  osaification  of  the  lendon  iire  often   found  at  the  top.     The  transverse 

'  In  the  transverse  sections  ( Fig.  413 )  this  surface  is  exceptionally  small. 


THE  PATKLLA. 


diamcter  is  usually  rather  largcr  than  ihc  vertical,  especially  in  strong.  and  conse- 
c|ucntly  in  male,  bones. 

The  daie'  is  abuve  vvith  a  sUghtly  cun-ed  outlinc.  and  the  r^.r'  beIow,  iisuany 
somcvhat  internal  to  iht  iniddie.     The  ouler  lower  bordcr  is  more  obIique  than  the 
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inner.     The  postcrior  surface  is  cli\idecl  inio  an  upper  articular  part  and  a  much 
smaller  non-articular  trne  bek)w',  in  which  the  btme  is  thinncr  at  the  cxpcnsc  ol  the 
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posterior  surface  and  is  covercd  by  the  fibres  of  the  li^amencum  patelUe.     The 
upper  part,  covered  with  articular  cartUagc  and  foniiing  a  part  of  the  kncc-joint,  is 


'  Buia  patcIUr.    *  Ak>  pniitlar      'FtKin  orliinlarl«. 
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inuch  broader  transvcrscly  thaii  vertically.      The  outer  three-fifths  or  so,   whicb 
plays  on  the  extcrnal  condyle,  is  concave  lransvcrsely  and  t!ie  inner  lu-o-Afths  con- 
vex.     The  convexity  begins  with  a  veilical  pronilnencc  which  marks  the  greatesi 
ihickness  of  the  bone  and  appcars  to  divide  the  hind  surjace  into  two  pa.rx&,  Asa 
horizontal  seclion  shows,  the  surface  receding  from  it  on  either  side.      Ncverthe- 
less,  the  whoIe  inncr  part  is  convcx,  as  described.     \'ertically,  bolh  sides  are  sli^htlv 
concave.     A  closc  cxaniination  of  a  fresh  specimen  shows,  what  rarely  is  to  be  seia 
on  the  dry  bone,  tJiat  the  ariiciiUr  suriace  is  to  be  further  subdivided.     A  narrou 
vertical  facet  is  seen  along  the  inncr  side,  constitutJng  a  surface  which  rests  on  ihc 
edge  of  the  inner  condylc  in  cxtreiiie  tIexion.     The  rest  of  the  articular  surface  is 
dividcd  into  three  horizonliil  zones,  one  alK>ve  another,  by  two  trarisvcrse  lincs.   The 
top  of  the  bone  is  very  ihick.   most  of  it  beinj;  occiipied  by  the  insertion  ol  th« 
rcctus.      The  capaule  uf  the  kneejoinl  is  inaerted  ali  around  the  articular  surface 
some  two  or  three  milUmetrcs  froiii  its  edge^  so  that  a  litile  of  the  border  is  enclnsed 
in  the  joint.     Several  nutrient  fommina  are  found  on  the  anterior  surface. 

Development. — The  patella  nppears  as  a  carlilaginous  point  in  ihe  course  *i^ 
the  third  fcelal  month.     Ossification  begins  by  the  dcposit  of  several  granules  som« 
time  beivveun  two  and  five  vears.     These  soon  unile  into  a  central  mass,  from  whi<:^ 
ossihcaiion  spreads,  more  rapidly,  ho\vever,  in  the  decper  parls,     Tlic  bone  is  r»<Jt 
fuUy  formed  lili  after  puberLy,  perhaps  not  before  eighteen. 

THE    LfGAMRNTtTM    PATELLvE. 

Thls  name  is  applied  to  the  tendon  of  the  quadriceps  extensor  muscle,  in  «hi  *^^ 
the  patetla  is  a  sesamoid  bone  (Fig.  416).      It  is  a  strong,  flattcned,  tibroiis  ba.«"*^*-^ 
some  two  inches  long.     Just  betou-  the  knee-pan  it  is  at  Icast  one  and  one-cniar«r-«^' 
inches  broad,  biit  ai  its  insertion  iaio  the  front  of  the  upper  pari  of  the  tul)erosi^J!5 
of  the  tibia  its  breadlh  is  not  over  one  inch.      The  line  of  insertion  is  ob!iquc,  t  ^  *"5B 
ouler  end  being  the  lower.     Just  above  the  insertion  a  synovial  bursa  lies  betwe"^^^  ^ 
ihe  tendon  and  ihe  lx]ne.     A  mass  of  fat  above  the  bursa  separates  the  tendon  trc^ 
the  capsule.     The  tendon  is  fused  at  the  sides  with  fibrous  expansions  from  t  S 
quadriceps. 

THE   KNEE-JOINT. 

This  is  a  compound  joint  bct\veen  the  feniur  and  the  tibia,  the  patclla  Ijcing  * 

sesamoid  bone  in  the  tendon  of  the  extensor  of  ihe  leg,  incorporated  in  the  front  -^c:^' 
the  capsule.  The  patella  is  in  relation  in  the  femur  onlv.  and  sometimes  it  is  cc^  ^r"^^' 
vtnient  to  consider  the  knee-joint  as  the  sum  of  three  distinct  ones, — namelv,  tl»  -^^ 
between  femur  and  patella,  and  one  for  each  coadvle  wiih  the  tibia.  The  joint  ^^ 
enclosed  by  a  capsule  partiallv  subdivided  in  manv  ways.  Fibro-cartilaginous  dislc:  ^^' 
the  semilunar  carlilages  on  the  top  of  ihu  libia,  tend  to  subdivide  the  joint  bclo»  "^ 
each  condvle  into  an  upper  and  a  lower  half.  The  cructal  liganients  nearlv  cut  *^^^  ^ 
communication  betvvecn  the  parts  of  the  joint  imder  each  condyle.  The  muco  "•— *  * 
ligament  assists  in  this,  and  with  the  alar  ligaments  tends  to  isolate  the  patella. 

Discussion  of  the  knee-joint  calls  for  the  description  of  the  folIowing  componc ' 
struclures  : 

The  Capsule  and  its  Accessories. 

The  Semilunar  Cartitagcs  and  their  Accessories. 

The  Cnicial  Ligaments. 

The   Subpalellar    Fat  with   the  Ligamentum   Mucosum   and   the   Ligameim  t^ 
Alaria. 

The  SynoviaI  Membrane. 

Certain  liurs^. 

The  capsule  (Fig.  416)  arises  from  ihe  femur,  mingling  uith  ihe  periosteum. 
a  liltle  above  the  anterior  articular  surface  ;  from  the  sides  of  the  condvles  as  hii3'^ 
as  the  levcl  of  the  lateral  tubcrtreities  ;  from  the  back  one  centimetre  bevond  lt>^ 
highest  point  ihal  ihe  cartilage  reaches  on  the  top  of  the  condyles  ;  and  from  ^ 
slighllv  Iower  level  abo\'e  the  intercondvloid  notch.  It  is  uttachetl  in  front  arouri«' 
the  articular  surface  of  tlie  knee-pan  and  inferiorIy  to  the  tibia  ali  around,  but    ^ 


1 


the  patella.  biit  c.Ktend  over  tlie  latter  in  two  loleiabl)-  distinct  lavcrs.  Bolh  hcads 
cif  the  jjastrocnemiiis  and  tlic  planlaris  art  to  a  great  cxlcnt  incorporaicd  \vith  tlie 
kapsule  behind  (Fig.  417).  The  tendon  of  iht*  scmimcnibranosua,  which  bas  ils 
chief  inserlion  in  the  fjroove  in  tlie  inner  side  of  the  libia  \vbere  it  is  covcred  b>-  ihe 
more  supcrficial  lateral  hbres  of  the  capsnle,  sends  across  the  bark  of  the  capsiile 
stronp  transvcrsc  divcrpinjj  fibres,  knn\vn  as  the  ligament  of  Winslow,  some  of 
which  are  dircctlv  continuous  with  the  outcr  head  nf  the  gastrocncmiiis  (Fig.  417"). 
Some  longitudinal  fibres  near  the  back  of  the  tnner  side,  only  artificiallv  separable 
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from  the  rcst,  have  bc<'n  called  ihu  internat  lateral  Ugament'  (Kip.  416).  The 
long  extcrnal  lateral  ligament'  (Fig.  41-'^).  llioiigh  crmnecterl  uith  the  capsule 
by  areolar  tissuc  on  its  dcep  surface,  is  truly  a  dislinct  liguincnt.  It  ariscs  from  the 
ext<:mal  tubfrosity  ol  the  feniur  and  runs  as  a  liattened  cord  downttard  and  some- 
■tthat  back\vard  to  the  outcr  surface  of  ihc  hcad  of  the  tibuia,  ahnost,  or  quit(r, 
splitlin}^  fhe  tcndon  of  the  biceps,  \vhich  is  Jnscitcd  cxlcrnal  to  it,  ovcrlappiiig  the 
ligamenl  iti  front  and  bchind.  A  shorttr  band  pbced  more  posteriorlv  and  inscpu- 
rable  from  the  capsule  can  uften  be  traced  to  the  styloid  pructas.    The  tendoD  oi  the 
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puplitcus  cntcring  the  Joint  from  behind  is  mcorporated  with  the  capsule  beneatl^ 
the  long  cxteni:il  lati.ral  li)^anienl,  as  described  with  the  bursae. 

The  semilunar  cartilages  (Iirs.  419,  420)  are  twn  crescentic  disks  of  fibro- 
cartilage  lying  each  on  lop  of  one  of  the  tuberosities  of  the  tibia,  ttith  tbcir  thiclc- 
outcr  bordera  at  the  periplierv  attachcd  to  the  capsiilc  and  their  thin  edges  Irce.  so 
as  par(ially  to  divide  ihc  joint  into  an  upper  and  a  lower  part.  The  pointed  ends 
I /■flr«//tf )  are  tastcned  ncar  the  middle  Une  of  the  joinl.  Those  of  the  external 
cartilage'  are  attached  to  the  front  and  back  of  the  tibular  faci:*!  of  the  spine  of  ihe 
dbia  and  to  the  inner  border  of  the  raised  articular  iacet  bciorc  and  bt^hind  it.     The 

*  Uc  cvitatcrak  UbUlc.    'ilf.  nllBuralc  UbtiUr«.    '  Mcnbcm*  launti». 
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posterior  hom,  morcover,  joins  thc  postcrior  crucial  ligamcnt.  Thcrc  is  not  more 
than  one  ceniimelre  l>etwet-n  the  t\vo  hnrns,  so  ihal  thts  cartiUgc  is  alriKml  circular. 
fThe  internal  cartilage '  is  C-shaped.  The  anterior  horn.  thin  and  librous,  is  in- 
SCTted  inlo  the  roii^li  surlace  nt-ar  thc  anterior  Utrder  at  no  ver>'  definite  point. 
Somctimes  it  nins  mlo  ihe  lraiis\erse  lijrament  \vilhout  any  fixc<l  ending  ;  some- 
limcs  thc  exlrcmc  point  is  ir\M.  The  postcrior  horn  is  attached  to  the  back  of  thc 
libial   facet  of  the  spine  and  lo  the  edjje  of  thc  articular  facet  behind   it.     The 


Fig.  418. 
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RtRhl  kn«e-ioiat.  extenMi]  upect.    The  e«eMor  lenrton  Is  dniwn  fonrard  ind  ufnmnl. 

cJistanci:  bct«.'een  the  horng  Is  ahout  three  ccntimetres.  The  anterinr  horn  of  the 
internal  cartilage  may  nni  rome  into  contact  with  thc  femnr.  Thc  vcrtira!  <lianirter 
rjf  the  cartilajjes  at  the  peripherv  is  froni  six  lo  eight  millimetrt-s.  Thc  breadth 
varios  in  diflerent  joints.  ranjfin^  from  one  to  nearly  lwo  cenlimelres.'  The  brfnidest 
j>art  is  ncar  the  back  of  the  internal  one,  but  ihe  external  is.  on  ihe  whole.  the 
broadcr.  it  is  said  somelimes  to  ctim]>lflely  dividu  that  half  nI  Ihi;  joini.  The 
frec  bordcr  is  ver>-  thin  and  mav  prescnt  fine  proIonK'ations  wiili  scalloped  edges. 

'  Por  varioas  stalislics,  consult  Hig^ins :  Journal  of  Anatumy  and  Physioio)j>-,  vol.  xxix., 
1895. 
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The  Iower  siirfaces  of  the  disks  adapi  tliemselves  to  the  tnp  o!  the  tibia,  the  nutcr 
ciiJliiiigc  coiiccalinj^;  ihe  convoxity  .it  ihe  back  of  the  t»bcrosity.  The  uppei  surfaees 
form  cups  to  reccive  the  femoral  condyIcs.  At  the  sides  of  ihe  spine,  uhere  ihe 
carlilages  are  wantinij.  the  cups  are  complcted  by  ihe  upward  slope  of  ihe  tuber- 
osities. 

The  coronary  ligaments  (Fig.  420)  are  parts  of  the  capsule  connccting  the 
pcriplicry  of  the  semiliinar  cartilagcs  with  the  tihia.  Thev  are  of  Uttle  strongth  and 
altow  more  or  Icss  inoiion.  Those  of  the  estcrnal  cartilage  are  more  lljan  two  cen- 
liitiflres  loiij»  at  the  front  and  1.3  ceinitnetres  at  the  back,  uhile  those  of  the  interna] 
are  froni  four  to  hve  milUmctres.  Thus  the  external  cartilage  can  move  very  lreely 
on  the  libia,  both  from  iht-  leni^ih  of  ihese  ligaments  and  froni  the  approximalion  of 
its  horns,  whUc  the  interna)  can  move  but  Uttle.      This  has  an  important  inllucnce 
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on  the   mechanics  of  the  joint.     The  popliteus  muscie  is  aiuched   lo  the  outc*~- 
which  is  sij^niticant  in  ihe  same  connection. 

The  transvcrse  ligament '  (Fig    420)  is  a  band.  usuallv  ill-defined  and  o(le*> 
quite  wanting,  vbich  connecls  the  cartilaj^es  at  the  frnnt  of  ihe  knee.  running  frorU 
the  convexity  of  the  outer  10  near  the  anterior  cornu  of  the  inner  and  somelime^ 
into  it.      It  is  cIost.ty  altached  to  the  capsule  in  front. 

Thecrucial  ligaments*  (Ki^s.  419.  420)aret\vobroad,  thickbands.the  stromf- 
fst  in  the  joint.  The  anterior  arises  from  the  deprcssion  in  front  of  the  spine  of  the 
tibia,  close  to  the  external  scmihmar  rartilape.  and  runs  upward,  l)ackward.  and 
outward  to  the  lxick  of  ihe  inner  sidc  of  the  outer  condvle.  The  posterior,  tlie 
stronger.  arises  from  the  back  of  the  grotjve  at  the  posterior  aspect  of  the  top  of  ilie 
bone.  and  from  its  outer  border.  Icaiing  the  ffoor  of  the  groove  and  the  transver« 
piece  of  the  spine  of  the  tibia  frce  and  covored  by  svnovial  membrane.  It  is  also 
cIose!y  connectcd  with  the  external  semilunar  cartilage.  It  runs  forward,  upuard, 
»nd  a  little  inward  to  ihe  front  of  the  outer  side  of  the  inner  cundvle  and  of  tbe 

'  Ut-  irKoivcnan  gfsn.    '  Llianmu  cmclnu  ■«■■. 
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tntercondyIar  noich.  The  fibrcs  (rom  ihe  cxti.'riial  seinilunar  c:a,rtil:^;e  run  aluiig  it 
in  a  varyiiig^  |Kisition,  but  iisuaUy  as  a  wc'll-detined  bundle.  \Vhcn  thc  joint  is 
straight  iht*  siirtace  of  the  antcrior  Uj^ameni  looks  approxiniately  fonvard  and  up- 
ward,  its  line  oi  inserlion  !>eing  alx>ui  vcrtical  ;  whcn  it  is  tullv  rtcxcd  thc  outcr 
ed^e  is  brought  Innvard  su  ihat.  lIil-  ligaincnl  is  »uniL-wlial  twibtcd  on  ilscK  and  ihc 
upi>cr  pari  looks  inward.  llic  line  of  iiiscrtion  slanting  slightly  downward  and  b;ick,- 
vrard.  In  thc  former  positton  thc  poslerior  cnicial  has  thc  anltrior  surface  looking 
ootward.  fonvard.  and  <iownuard.  the  line  of  inscrtion  bcing  horizontal,  with  the 
(roni  t.*.xttrnal.  \V'iih  ihc  kntc  ritr.\ed  the  ligament  is  closdv  apjdied  lo  thc  intornal 
condvle. 

The  Subpatellar  Fat,  the  Ligamentum  Mucosum,  and  the  Ligamenta 
Alaria  (Figs.  419,  423J.  —  If  the  joint  be  opentd  by  dividing  tlu'  capsule  just  above 
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the  patella,  or.  better.  by  splilting  the  patella  and  tnrning  one-half  to  either  side,  a 
laria^c  mass  of  fat  is  scen  inside  the  capsule.  b€low  ihc  patella  and  alKive  thc  front 
5*nd  top  of  thc  libia,  covcrcd  by  thc  svnovial  membrane.  This  niass  has  a  definilc 
shape.  though.  of  course,  subject  to  change  by  pressurc.  It  is  pcrhaps  bcbt  descrilK-d 
n5  pvramidal,  the  base  bcing  towards  the  snrface  between  thcknee-pan  and  ihc  lihia. 
\Vhcn  the  knee  is  straight  it  fills  thc  patellar  stirface  of  the  fcmur  and  laterallv 
passes  nndcr  thp  condvles,  filUng  the  spacc  betwppn  them  and  the  tibia.  It  reaches 
to  the  scmilunar  cartilages.  Towards  the  joint  it  has  t\vo  free  anglcs,  a  larger  one 
bclow  entering  hetwcen  the  bones  as  just  described  and  a  smallrr  one  abovc  The 
lateral  halves.  including  the  syno\iaI  covcring,  are  called  the  alar  ligaments '  (Figs. 
419,  423).  From  ihc  middfe  «if  this  mass  bekm-  the  patella  run.s  a  collcction  of  lat 
\vilh  areolar  and  elastic  tissue,  investcd  by  svnovial  membrane,  to  the  top  of  ihe  inter- 
condylar  notch,  This  is  thc  ligamentum  mucosum/  ut  littlc  strength  and  not 
absolute  constancy.  which  acts  as  a  guv,  prcventing  thc  mass  of  fat  from  falling 
away  from  the  femnr.  Therc  are  aiso  collecttons  of  fat  about  ihc  crucial  ligaments 
and  at  thc  back  of  the  joint  f)etween  the  posterior  cnicial  and  the  capsule. 

Thc  synovial  membrane  lincs  the  capsule  in  a  general  way,  biit  is  separated 
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(rom  it  by  thc  masses  of  fat  just  described.  It  surrounds  the  Iower  halves  nf  thc 
cruciai  li^amt^nts  with  the  ful  in  a  cominon  ti^nvelope,  so  that  iht^rc  is  in  aalure  nu 
interval  bctvvc-cn  them.  There  is  but  a  small  chink  beiween  the  upper  halves, 
thouj^h  each  has  its  separate  sheath.  The  Ijack  of  tlic  postcrior  cruciai  is  partij*  un- 
covered  hy  synovial  membrane.  Synovial  fringcs  foimed  by  the  membrane  and 
more  or  less  underiving  tlssue  project  (rom  thf  iohis  of  ihe  aiar  ligaments,  from  ibe 
hganientum  miicosum,  and  from  near  the  I^jrdera  of  the  patcUa. 

Bursse. — t  i )  The  most  important  is  a  large  one  iinder  the  extensor  tendon^ 
just  above  the  capsulc,  witli  which  it  usually  communicates.  It  probably  in  mcist 
cases  develo]>s  independentl/  of  the  capsute,  which  then  lies  in  front  of  its  Iomcsl 
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part,    a   communication    forming   subseqiiently.       Such   a   communication    almos* 
always  cxists  in  thc  aduU,  less  fre(|uently  in  thc  infant.     The  opcning  may  be  smal' 
and  well  defined  or  so  large  thai  the  cavitics  of  thc  joint  and  hiirsa  give  no  sign  of 
subdivision.     This  carrics  thc  cavity  of  the  joint  any  part  of  thrce  finger  breadths 
a!x>ve  tlie  knee-pan.      It  is  possible  ibai  sometimes  there  is  a  communication  ironi 
the   beginnin^.      (3)  Ptrpateltar  bursa   are   found   on    the  front  of    thc   patcila 
al  diffcrcnt  depths.      Directly  below  the  skin  is  the  superficial   fascia,  oflcn  lamel- 
lated  and  adherent  to  the  lavcr  bcncath  it.     According  to  Bize,'  (a)  a  bursa  is 
present  in  this  supcrficial  |ayer,  iisuativ  ovcr  \\w  lower  half  of  the  patella.  in  cighly- 
eight  per  cent.  of  knees  examined.      The  next  Iayer  is  an  aponeiirotic  one  continu- 
ous  \vith  the  fascia  lata,  beneath  \vhich  (i)  a  bursa  is  found  in  ninety-five  per  cent-, 
most  commonIy  at  the  inner  inferior  part.     A  stili  deeper  {e)  bursa  occurs  beneath  ^ 

^  Journal  de  TAnat  et  de  la  Phys.,  1896. 
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thcnbrous  Iaycrs  from  ihe  tcndon  of  iht:  q«ailrieeps  over  ihe  louer  pari  of  the  l>one 
in  cighty  pcr  cent.  i  ^)  A  largc  and  constaiit  bursa  lics  tm  ihc  sinouth  anterior 
surface  oi  llie  tubercle  of  the  tibiu  btneaih  the  li^amentum  palellie,  uliich  is  insertcd 
into  iht-  l()wer  part.  It  extends  iijinanl  to  about  the  level  o(  the  top  uf  the  tihia, 
irom  which  it  is  separaied  by  tlie  fat  below  the  knce.  It  praclicaliy  ncver  communi- 
raies  with  the  knce-joini.  As  the  tondon  before  it  is  Inserled  obliquely,  desccnd- 
\ng  loucr  on  the  outer  side,  the  shape  ol  the  bursa  is  roughlv  iriangular.  The 
greatest  diaineter  is  the  transverse  one  at  the  top,  the  outer  )x)rder  15  not  (juite  so 
long,  and  the  inner  about  liall  ihe  lenglli  of  the  outer.  The  breadth  is  frotn  3  to  4 
centimetrcs,  the  outer  border  from  2.5  to  4.  and  the  inner  from  1.5  to  2.5  centi- 
metres.     (4>  A  subcutaneous  bursa  is  often  found  over  the  tubčrosity  of  the  tibia 
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and  (5)  anothcr  over  tije  llgamcnt  of  the  patella.  At  the  back  of  the  knec  thcre  are 
several  burstc.  (6)  Tlie  largest  is  tbat  hcneath  llie  inner  head  of  the  gastrocne- 
mius  (Fig.  426J,  which  later  in  Hfe  often  connects  with  the  joliil.  It  is  usuallv 
prolonged  bctween  the  gastrocnemius  and  the  tentlon  ol  the  semiinenibranosus. 
(7)  A  bursa  is  commonly  found  between  the  long  lateral  ligament  and  the  tendon 
of  the  poplitcus  as  it  passcs  boneath  it,  and  another  betivecn  the  ligament  and  ihe 
tendon  of  the  biceps. 

The  re/ahons  of  the  Undon  o/  fhe  popUfms  musrh'  are  so  important  as  to  re- 
quire  a  separate  description.  The  muscular  beUy  is  usuallv  separated  from  the  back 
of  the  tibia,  ncar  the  top,  by  a  prolongation  of  the  capsule  bet\veen  the  ubia  and  tlie 
back  of  the  external  semilunar  cartilagc,  which  is  described  by  some  as  a  bursa  com- 
municaiing  with  ihe  joint.  According  to  either  view,  there  is  a  deficiency  of  the 
coronar>'  Hgament  at  ihis  point.  Tfic  niuscie  is  connected  beyond  this  with  llie 
outer  side  of  the  external  seiiiilunar  cartilage.     Passing  above  this,  it  becomes  a  part 


4o8 


HLMAN    ANATOM  V. 


o(  the  capsule,  and  on  rcaching  its  insertion  it  makcs  a  more  or  lesa  proitimcm 
jcction  into  the  joini.     Thore  in:iy  or  may  nol  be  a  piojeciion  of  the  cupsule  lik< 
biirsii  al  ihc  potiU  whert'  ihe  Ivvo  are  fused.     On  its  way  the  tendon  oltcn  se« 
some  fibres  tu  llie  poslerior  crucial, 

Movements. — The  moiions  bet\vecn  the  femur  and  the  patella  will  bc  consij 
čred  afier  thosc  between  the  ihigh  and  the  leg.  The  knee  cannot  bc  a  hinjjc-joinP 
for  in  such  the  moving  pari  1:3  always  at  the  same  distance  froni  the  axisof  rotalioii. 
which  is  out  of  the  qucstion  in  the  knee,  owing  to  the  shapc  of  the  condvles.  The 
lacl  thal  these  are  neither  of  eijual  lenjjth  nurparailel  cninplicatea  the  problem.  The 
joints  are  fiirther  subdivided  by  the  semilunar  cariilages,  vvhich  make  a  sl^hl 
socket  for  cach  condylc.  This  socket  is  more  or  less  movable  and  a!so  coniprcsaible 
and  elastic,  so  that  it  may  changc  its  shape  to  accommodate  itself  to  the  form  o) 
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difTerent  parts  of  the  condyle.  The  external  semihmar  cartilagc,  having  its  homs 
securelv  attaclied  near  togelhcr  and  having  a  long  coronary  ligamcnt.  can  swing 
backward  and  fonvard  pruttv  freelv  iis  a  whole.  The  internal  cartilage  b  mort- 
cIosely  fastened  tu  the  tibia,  cxcepting  ihe  anterinr  hom,  which  has  no  constanl 
arrangement.  Not  onIy  can  the  semlhinar  cariilages  change  shape,  Ijut.  as  Brauiie 
has  shown,  the  cartilage  of  the  joint  is  capable  of  compression.  For  ali  th«se 
reasons  accuratc  mathematical  siatcnients  are  impossible. 

In  e.vienshn  of  the  le^  on  ihe  thigh,  bcginning  uiili  the  knee  flexcd,  the  til 
travels  along  the  irregular  curve  of  the  condvles,  carrying  the  semilunar  cartilas 
with  it.  There  is  practicallv  no  movement  bct\vcen  the  internal  cartilage  and 
tibia.  iinless  at  the  end,  and  probabiy  little  beneath  the  extemal.  The  external 
lul>erosity  of  the  tibia  rcachcs  the  front  of  the  shorter  cnndyle  beforc  the  internal 
tnberosity  has  complcted  its  course.  Tho  last  pari  of  the  advance  of  ihe  latter  is 
accompanicd  by  an  oiituard  rotation  of  the  tibia  on  a  verlical  axis  passing  throiigh 
about  the  middle  of  the  outer  condyle,  so  that  while  the  inner  tuberosity  stili  svings 
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fon^ard,  the  outer  part  uf  the  external  swmgs  back.  This  motion  occurs  below  the 
_^exterii.il  seinilunar  cartilngc.  FU.rhu  begins  wJth  u  corrtrspoiidinjf  inversc  rotation 
*Oi  llif  tibia.  \Vhile  tlic  knee  is  straiyhl  tht*  lihia  Ls  (iriiily  lixetl,  so  Th;it  in  rotation 
of  llie  liinb  al  the  hip  ihe  bones  niove  ;is  one.  The  lonjj  latcral  liganicrit  anfl  llial 
part  of  the  capsiile  called  the  init-rnal  ligamcnt  are  placed  so  far  back  ihat  tlicy  are 
relax«l  in  flexion  but  becoiiK-  tcnse  in  t'xtension.  Both  tlie  crucial  ]ig'ainetU.s  are 
alft-aj-s  ncirl)"  tenst.  espcciallv  lliC  postcrior.  The  anterior  is  quite  tense  in  exten- 
sion,  ihe  postcrior  in  rtexion.  The  lailer  prevents  forward  displacement  of  the 
ftmur  on  the  libia  ulien,  as  in  ali^hting  from  a  leap,  the  whftl«'  wcij^ht  is  carried  for- 
ward  by  the  inipelus,  the  knec  beiny  tlexcd.  Annther  rolatinn  011  a  vertical  axis 
through  the  middle  of  ihe  joint  may  occiir  wheii  the  knec  is  flexed.  The  motion 
is  betwecn  the  fcinur  and  the  internal  sennhtnar  cartilage,  and  both  above  and  below 
the  external  one.  ThJs  motion  is  ehietlv  passive, — /.f..  imparteci  by  another  person 
twisting  the  leg  wlien  the  uiuscles  are  relaxed.  It  probablv,  hawevcr,  can  be  exe- 
cutcd  actively  to  some  extent.  It  is  ven,'  slight  in  less  than  semiflexion  of  the  knec, 
and  diminishes  as  flexion  bccomes  more  extrenie.  The  precise  angle  at  whicli  it  is 
grcaiest  seems  unccrtain.  Rotation  of  the  tibia  ouhvard,  tending  to  untuist  tlic 
crucial  ligamonts,  is  rcsistcd  by  neiilu-r.  bnt  by  the  internal  lateral  ligament.  Rota- 
tion inu-ard  is  resisted  by  both  crucials.  C8pecially  the  anterior,  and  by  the  estenial 
lateral.  The  posterior  ligament  is  made  tense  in  life  in  pc)sitions  in  which  it  would 
othenvise  be  ]ax  by  theaction  of  theseinimembranosus.  It  is  tensein  e-^tension.  The 
front  part  of  the  capsule  is  tcnse  in  flexinn  and  relaxed  In  extension,  but  its  concli- 
tion  in  the  laltcr  state  is  considerabIy  modified  by  the  degree  of  contraction  of  the 
quadricei^  exlensor. 

Movements  of  the  Patella. — The  patella  in  the  upright  position.  when  the 
miiscles  are  relaxed,  has  the  lnwer  part  of  the  articular  surfacc  rcsting  against  the 
top  of  that  of  the  femur.  When  the  nmscle  is  contracted  the  formcr  is  dravvn 
cntircly  above  the  lattcr.  As  flcxion  begins  the  lovior  zone  of  the  articular  surface 
fits  into  the  groove  on  the  femur,  the  t\vo  upper  and  the  internal  strip  not  being  in 
contact  with  iL  !n  semiflexion  the  knee-pan  has  passed  below  the  patellar  surfacc 
of  the  femur,  and  the  middle  zone  rests  on  the  front  of  the  outer  condy!c  and  on  a 
smaM  part  of  the  inner.  As  flexion  f>ccomes  extremc  the  patella  folloivs  the  outer 
condyle,  resting  on  its  under  side  by  its  superior  zone.  the  con\ex  portion  is  in  the 
nnich,  and  onIy  the  strip  nlong  ihe  inner  edge  is  in  contact  with  the  outer  side  of  the 
internal  condyle.  In  the  lalter  part  of  the  movemenl  the  mucous  ligament  bccotnes 
tensc,  and  through  it.  and  stili  more  by  atmosjiheric  pressure,  tiie  alar  ligamenta  are 
brought  dose  in  to  fill  the  chink  bet\veen  the  femur  and  the  tibia. 
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The  Knee-Joint, — The  anatomical  condiiions  uhich  should  render  the  knee- 
joint  peculiarlv  siibject  to  dislocation  are  as  follows  :  1.  Its  situation  between  the 
longcst  bones  of  the  skeleton  and  its  consequent  exposure  to  treniendous  leveragc. 
2.  Its  similar  exposure  to  frequent  strain  and  traumatism.  3.  The  cxtensive  and 
\-aried  ohamcter  of  its  movements.  4.  The  absence  of  bony  prominences.  whieh 
could  effcctively  strengthen  the  joint,  upon  eitlier  the  articular  surfacc  of  the  lowcr 
end  of  the  femur  or  the  sliallovv  uppcr  surface  of  tlie  tibial  tuberosilies. 

The  abiiitv  ol  the  joint  to  resist  dislocation,  which  is  of  vcr>'  rare  occurrence, 
lics  in  (a')  the  strength  of  the  ligamcnls,  cspeciallv  the  crucial  ;  {b)  the  expansions 
of  the  quadriceps  tendon  on  the  front  of  the  joint  ;  {c)  the  reinforcement  of  the 
posterior  ligament  by  the  semimcmbranosiis  tendon  ;  (d)  the  similar  relation  of  ihe 
internal  lateral  ligament  to  the  seniimembranosus,  and  of  the  external  lateral  to  the 
tendons  ol  the  biceps  and  popliteus  ;  {e)  ihe  power  thus  conferred  upon  strong 
miisclcs  to  meet  and  mndify  or  resist  sudden  strains  by  varving  the  tensitm  of  the 
capsnle  and  cA-en  of  the  ligamcnts  ;  (f)  thedeepening  of  the  tibial  cnp  by  the  s<*mi- 
Uinar  rartilages,  and  the  adaplation  of  the  lattcr  to  the  \'ary'ing  positions  of  the  bones 
so  that  the  contact  fM?twcen  anil  pressure  iipnn  the  jolnt-surtaces  are  as  cxtensive  and 
as  uniform  as  the  shape  of  the  condyJes  \\ill  pcnnii. 

DishcatioHS  of  the  knee  may  be  antero-postcrior  or  lateral  in  direction.     The 
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former  usually  and  the  latter  invariabljr  are  incompictc,  owing  to  the  large  suf 
areas  of  the  joint-surlaces.  In  the  gfreat  ma)ority  oi  cases  dislocatioiis  oi  the  kne 
are  liue  to  indirccl  violciice  actiiiy  through  the  (einur  as  a  Icver, — as,  for  example,  tn 
falls  fonvard.  the  iuot  and  le)^  bein>;  fi.ved.  TJie  wei^ht  of  the  trunk  carr>'injj  tbc 
upper  end  of  the  thigh  fonvard,  brings  the  Iower  end  with  jpreat  power — the  fuicrum 
and  the  resistancc,  or  ivelght,  bcing  so  dose  to  each  other — ag-ainst  the  posterior 
ligament.  a  rupturc  of  which  permits  the  movement  to  continue  and  results  in  an 
anterior  dUlocation  of  the  knee,  vvhich  is,  regardcd  from  an  etiological  stand-poinl. 
a  displacement  of  the  femur  baekvvard. 

If  the  fall  is  in  the  opposite  direclion,  the  femur  niay  be  displaced  anteriorly,— - 
i.e,,  posterior  dlslocation  of  the  knee  may  occur.  Occasionallv  the  anterior  disJoca- 
tion  has  followed  the  fall  of  a  wpight  \\\Km  the  front  oi  the  lemur.  The  applicatioij 
of  force  to  the  front  of  the  leg  u  hen  the  knee  was  Hesed  has  produced  a  posteri<;f  | 
dislocation,  the  cffcci  of  the  biceps,  popliteus.  and  scmimembranosus  in  reinfordng  < 
the  posterior  Hgament  bcing  minimized  in  that  position. 

Lateral  dislocations  are  caused  by  adducdon  or  abduction  of  the  1^,  ihe  th^k  j 
being  tixed,  or  by  falls  sideways  when  the  foot  and  leg  are  hxed.     The  great  wi(kli  I 
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of  the  joint  and  the  sMght  resistance  offered  by  the  intcrposition  o!  the  tibial  spine 
bctween  the  fcmoral  condyles  rendcr  them  rarer  than  antero-posterior  1uxation3. 

Fonvard  dislocation  is  more  common.  pos5ibIy  bccausc  of  the  grcater  laxity 
of  the  capsule  in  front,  and  is  more  apt  to  be  complete  than  the  backward.  The 
knee  is  exlended  ;  the  tibial  tubercle  prominent ;  the  antero-posterior  diamctff 
incrcascd  ;  the  anterior  margin  of  the  tibial  tuberosities  palpable  in  front  ;  ihc 
rounded  cnndyles  mav  l)e  felt,  but  les«  distinctU*  posterinrh' :  the  pnplitea!  concavil)* 
is  obliterated  ;  the  aponcnrotic  expansion  of  the  quadriccps  is  loose  and  lies  in  iolda 
about  the  upper  border  of  ihc  patella.  The  fcmoral  vesscls  and  nerves  may  b^^ 
bruised,  compresscd.  or  laccrated.  ^H 

In  *af>&X(/ar(/ dislocation  also  the  knee  is  in  exlension  and  ttie  antero- pošteno^ 
diametcr  increased.  The  displaced  bony  prominences  mav  be  recognized  by  palpa- 
tion.  This  dislocation  is  even  less  apt  to  be  complete  than  the  fonvard  varictv  :  but 
if  it  is.  the  vesscls  and  nerves  are  oftener  injured,  as  shown  by  the  more  frequent 
occurrence  of  gangn-nc.  This  is  probably  duc  to  the  sharpness  and  prominence  of 
the  hackwanl  projection  of  the  itpper  edge  of  the  tibial  tnberosities,  as  compared 
with  the  ronndfil  cleprcssed  noich  betwecn  the  femoral  condyIes  which  receives  ibe 
vessels  in  fonvard  dislocation. 

In  laterai  dislocation,  in  accordance  with  the  direclion  of  the  displacement. 
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one  or  othcr  condvle  becomes  prominunt.  as  does.  on  the  oppositc  aspect  of  ihc 
limb.  the  hc-ad  of  tlic  fibula  or  the  iniier  tiibfn>aiiy  of  the  tibia.  The  pateila,  owing 
to  the  shortness  and  strength  of  its  hj;ament.  is  carried  with  ihe  tibia.  The  lateral 
diameter  of  the  juint  i.s  increased.  The  foot  is  apt  to  be  rotateti  In  the  direciion  uf 
the  luxation  ov,ing  to  the  tension  oi  the  bicejjs  in  the  outward  and  of  ihe  popliteus 
and  inner  hamstrin]^  in  the  iriuard  varietv. 

Dislocations  b)-  rota/ton  bave  also  occurred. 


Fig.  425. 
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In  the  various  fornis  of  !iixation  the  cnicial.  the  lateral,  and  the  posterior  liga- 
mcnts  and  ihc  bice[»  and  gaslrocneniius  niuscles  suffer  most  scverely  ;  the  popltteus 
and  seniimcinbranosiis  less  so.  They  are  oflen  conipoiind,  and  mav  for  ihat  reason 
nccessitate  amputalion.  The  injurv  to  the  ligamenls  leaves  the  joini  u-eak  and 
inseciire  for  a  lonj;  tinie. 

Sud/u.raJioti  of  the  sfmilunar  farti/a^es  occurs  usually  when  the  leg  is  fixed, 
the  knee  slightlv  fiexed,  and  the  femur  rotated  npon  the  tibia,  because  the  move- 
nients  of  flesinn  and  extension  take  placc  bctween  the  femur  and  thesc  cartilages, 
■vvhich,  therefore,  foUov/  the  motion  of  the  tibia ;  whereas  in  rotation — the  move- 
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menls  then  occurring  l>etween  the  tibia  aml  tlic  cartilages^-one  oi  ihem  is  fix«l 
betwecn  ihe  coricsponding^  conilvlc  aml  tlie  tibia  w-hich  mutcs  beitcatb  it  ■  ib« 
remaininj^  cartilaj^c,  cspecially  i(  llic  rotatitm  is  niarkccl,  m;iy  bt'  lini^ged  nr5quccicd 
so  that  It  is  inppeU  btitvvftn  the  tibia  and  teinur.  Thus  thc*  contraction  ol  the  biceps 
which  effects  i)ut\vard  rotatioa  of  the  leg  brings  more  rloselv  together  the  extcnul 
luI>erosity  ni  the  tibia  and  ihe  external  cnndvle,  and  the  outer  cartila^e  is  held  hrm\y 
bclwcf  n  thcin.  This  increascs  bhjjhtl/  the  diatiince  betvvecn  ihc  interna!  condvic  and 
the  head  of  the  tibia.  leaving  the  interna!  carlilagc  fieer  to  inove  into  an  abnoniu] 
positiun.  \Vhen  the  poplitcua,  semilendiuusus.  antl  scmimfnibranosus  contraLi  lo 
rotate  the  leg  inwartt.  thev,  in  like  manner,  lix  llie  internal  cartiluge  and  aUow(rf 
increasc<l  mobility  nf  the  externnl  carlilage. 

Subliixali<in  of  the  inner  cartilage  is  the  more  frcriuent  becausc  (  i )  oulw.ml 
rotatiuii  oi  the  leg  is  far  more  cuiumon  thaii  invvard  roiation  ;  (2)  the  muscie  chicilj 
concerned  in  eflecting  invvard  rotatioii. — the  popUteus. — \vhen  it  contracls,  sicidie 
and  supports  the  extcrnal  caililage  by  pressure  against  ila  outer  margin  (Murris/; 
no  corretiponcling  supporl  is  givcn  the  iniernal  cartilage  during  oiitu'ard  rulation , 
(3)  the  anterior  cnicial  ligament  is  attached  sonieu-hal  in  front  of,  and  often  ditcctJv 
to  the  inncr  cornii  of  the  external  cartilage.  teiiding  to  limit  its  forvvard  motion.  It 
is  altogcthcr  behind  the  internal  cartilage;  (4)  the  external  cartilage  has  a  sirong 
allachment  to  the  femur  ihrough  the  ligatnent  of  VVrisberg  posterioriv. 

The  displacemcnt  is  fomard  in  the  majorilv  of  cases.  The  sympt<>ms  aru  pam, 
from  ihe  pressure  on  tlie  cartilage  itself,  increased  by  reriex  spasm  of  the  musdts 
moving  the  joint,  and  followed  by  a  synovitis.  The  edge  of  the  cartilage  may  oilen 
be  felt. 

Disease  of  the  kncc-joint  is  of  great  frequency  on  accouiit  of  ils  expo3urc  to  1«) 
direct  violenee  and  to  cold  and  vvet,  by  rcason  t>f  its  siiperficial  position,  and  l^it^J 
straiiTS  and  vvrenches  ihrough  the  leverage  of  the  femur  and  tibia.  The  facl»>rs 
conipetent  to  resisl  luxalion  are  not  able  to  protect  it  from  minor  injiiries.  It  is  i 
favorite  se;il,  ihcrefore,  of  traumatic  svnovitis,  and — on  account  aiso  of  its  cotnple\iiy, 
ils  largi--  size,  and  ihe  difficuUy  in  IcL-cping  it  al  absohite  rest — disease,  if  acnlt.  is 
apl  lo  i>e  severe  and  thrcalening  ;  if  subacute,  lends  to  become  chronic  or  to  recuf 
Ali  the  abuve  reasons,  combinetl  \vitli  its  inclusion  of  the  lower  fcinoral  epiphffis 
and  itb  close  relalion  lo  the  upper  libial  epipbysis, — the  seats  of  the  chief  growlhof 
the  lower  limb, — make  it  also  one  of  the  joints  most  commonly  snbject  lo  titberculous 
disease,  ahile  gout,  rheumatism,  and  syphilitic  and  gonococcic  infection  are  oficfl 
localized  in  it. 

Most  of  the  chronic  discases  due  to  infection,  as  well  as  those  directlv  followiw? 
Irauniatisin,  begin  in  the  svnovial  membrane  because  of  the  largc  superiicial  expanse 
of  ihat  niL-nihrane.      The  irUra-articular  ullusion  —  vvhether  "simple,"  from  hy[)ef- 
cemia,  or  intlanimatory,  from  infection — causes  the  knee  to  assume  the  |K>sition  *'l 
moderatc  f1exion  because  (l)  ils  capacity  is  then  greater  than  in  fiiU  extension  or 
full  flexion,  and  maximum  capacity  is  cquivalcnt  lo  minimum  pressure  ;   (2)  f1e.\ioo 
relaxes  the  densest  and  most  resistant  ligaineiits, — the  poaierior  and  the  latera]  (as 
thev  are  attached  behind  the  centre  uf  the  bone)  and  ( if  nioderate)   the  postcrior 
crucial.      It  is  resisted  only  by  the  ligumentum  patellai,  which  is  in  less  close  reb- 
tion  to  the  joint  (being  separated  by  the  pad  of  fat  on  vvhich  it  Ites),  and  by  the 
ihinner  and  more  extensible  anterior  portion  of  the  capsule  ;  (3)  ihe  joint  is  inncr- 
vated  in  accordance  with  ihc  general  lavv  that  the  same  ncrves  which  stippiv  the 
inlerior  of  an  articnlaiion  snpply  also  bolh  ihe  nniscles  nin\'ing  it  and  the  skin  over 
the  insertion  of  those  muscics  (  Hilton).     The  kncc-joint  is  acted  on  by  ten  musciea, 
lour  of  which  are  extensoni  and  six  (lexors.      The  latter  are  not  only  niimericallv  in 
excess,  but  are  also  llie  more  powerful  and  the  more  favorablv  situated  for  acting 
upon  ihe  joint.     Therefore,  when  the  articular  twigs  of  the  obturator,  sciatic.  and 
anterior  crural  nerves  are  irritated  by  disease,  and  \km\\  ihe  anterior  and  posterior 
gr(^ups  of  niuscies  cuntract   reflexly,  the  flexors  predominale.      The  principle  is  of 
wide-sprcad  application,  and  shoiild  lx'  cnnsidered  in  reference  to  the  position  of 
most  joints,  ai  le.isl  in  llie  eariv  stages  of  disease. 

Lalcr  in  knee-joint  disease  the  softening  and  elongation  of  the  Hgaments  pcrmit 
the  puU  of  the  flexors  to  produce  poslerior  displacement  of  the  bones  of  the  leg 
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upon   thc   thijjh.      Tliis  is  aided  in   dorsal  decubitus  by  gntvitation,    which  also 
favors  ihc  ouiujn:)  rotation  of  the  k-j";  tliai  ccjminoiily  occurs  at  tlit  saiin-  tirne. 

Thc  s\vclling  of  svnovitis,  \vhciher  acutc  or  chronic,  is  limited.  uiuil  the  capsule 
gives  way.  by  tl)c  attachinciUs  of  tlicsvnovial  membrane, — ihal  is,  it  (ixten(ls  upuard 
bcnealh  ihe  rectus  for  from  tw'0  to  three  finger-breadlhs  ur  from  four  to  (ive  ccnti- 
melrea  (one  and  a  haU  to  tuo  inchcs)  abovc  thc  summit  of  the  patella  ;  laterally.  il 
reaches  the  same  level  under  ihe  vastus  internus,  but  is  not  quilc  so  high  on  ihe 
other  sidc.  imiler  the  vastiis  extern(is.  Oownvvard,  it  descends  to  nearlv  the  niiddle 
o(  the  ligamentum  patella.*,  attaining  thc  same  Icvel  on  ihe  inner  side.  but  stopping 
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just  above  the  head  of  tlie  fibula  on  the  outer  side.  Thc  patclla  is  separaled  from 
thc  trochica  of  the  femiir — "  lloattd  up."  !n  tcsting  for  this  svmptom,  it  is  impor- 
tan:  tu  grasp  the  anteriur  muscles  of  the  ihij^rh  firnily  and  draw  them  touards  ihe 
knee  so  as  to  relax  the  puli  oi  the  cpiadriceps,  vvhich  is  occasionallv  {;rea:  enough  to 
hold  thc  patcUa  in  contact  with  the  lemur,  even  in  the  presence  of  considerable 
effusion  CFig.  426). 

Thc  cnndilion  is  iisiiallv  immistakable,  but  may  have  to  be  diflereiitiaied  from 
periariicular  abscess  or  harmatuma.  in  tbc  latter  cases  thc  suellinj^^  will  not  Ije 
uniform  ;  ifie  inner  depreasion  at  the  side  of  the  patella  may  be  obUierated,  and  not 
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the  outer,  or  vtW  versa :  flucluaiion  cannot  bt-  obtained  in  every  dircction,-^ 
froin  side  to  sidc  under  ihe  paiella  or  obliqucly  ;  thc  patella  wiil  lic  directly  upon 
the  femur. 

The  diagnosis  from  bursal  enlargements  wiU  be  coiisidered  in  relation  to  ihose 
structures. 

SyphilUie  discase  of  the  gaimmatoiis  tvpc  is  apt  to  bogin  in  the  subiruianeoiis 
tissue  withuut  the  joinl,  »hich  it  involvcs  sucoiidarilv.  In  its  earlier  stagcs  ibe 
suelling  would  therefore  be  pcriarticular,  and  recognizable  by  the  fore^oing  svrop 
toms.  Latcr.  as  it  extends  in  lx)ih  dircctions,  therc  wUl  Uj>ually  be  ulccration  of 
the  skin. 

The  knec  is  more  oflcn  the  seat  of  the  so-called  ioose  bodies  than  is  any  olhef 
joint.     They  are  sometimcs  the  result  of  osteo-arthritis  (which  affects  the  knce  bjr 

preference), causiiig  thickeningand  hbrinous 
or  calcareous  change  in  some  of  the  s)-!!* 
vial  fringes  ;  or  they  niav  be  produccd  in 
those  fringes  from  embryonic  remnanls,  and 
are  then  composed  of  hvaline  cartilage  or 
fibro-cartilagc  :  f\x  lhey  may  result  frora  tk 
organizalion  of  inflaniniatorv  lymph  aftcron 
acule  arthritis  ;  ur  tliey  may  be  |>ortions  ol 
an  intcrarticular  or  articular  cartilage  de- 
tached  by  viok-nce,  althongh  this  is  rarc. 

In  a  casc  of  supptirative  arthrilis  th« 
incisions  fur  drainage  should  be  madc  on 
either  side  of  the  patella  and  a  littlc  bclaw 
its  middle,  and  should  be  placed  'lovards 
the  posterior  aspcct  uf  llie  lateral  pouches 
of  ihc  svnovial  membrane. 

Gmn     valgum  —  "  knock-knee"  — in 

young   childrcn    may   bt   directly    due  to 

rickels,  or  niay  follow  Charcot's  disease,  in* 

fantile  paralvsis.  or  any  sprain  or  dislocaiion 

of  tlie  knee  that  Icaves  the  intemal  latcnd 

ligamcnt    vvcak   or   dcfectivc.      In  children 

and  adotescents  withoiit  these  anteceticnts 

its  es.sential  cause  is  stili  a  tnatter  of  dlspute. 

There  ran  be  no  doiiht,  houcver.   that  m 

the  great  majoriiy  of  cases  the  productJon 

of  the  deforniitv  is  favored  by  static  mrHli- 

fications   of    certain    anatomical    conditions 

which  are  prnbablv  the  caiise  and  not  the 

result    of    the    diaphyseal    overgrouth    ol 

femur  and  tibia  (Mikulicz),  of  the  contrac- 

tion  of  the  biceps  and  tensor  vagina?  fenioris 

(Duchenne).  of   the    elongation  of    the  in« 

ternal  lateral  ligament  1  Stromever),  and  o( 

the  atrophv  of  the  external  condyle  (Ollier) 

which  are  found  in  most  cases  of  this  de- 

formit>'.  and  cach  of  which  has  been  given  etiological  iniporlance. 

The  angle  beluecn  the  femoral  and  tibial  axes  Ccorresponding  !•>  that  between 
the  arm  and  forearm)  opcns  uutuard  at  the  knec.  It  results  not.  as  in  the  uppcr 
exlreniity,  from  an  outwar(J  obliquity  of  the  lower  segment  of  the  limb,  biit  from  the 
inuard  slant  of  ihc  ihighs  from  the  pelvis  to  the  knees.  the  tibi^  (like  the  humenis) 
being  parallel  to  the  longitudinal  axis  of  the  body  and  to  cach  other  That  the  line 
of  the  kncc-joint  may  bc  horizontal,  the  intemal  condvle  of  the  femur  is  longcr  than 
the  cxternal.  In  a  normal  person  standing  erect  in  the  militarv  nttitudc  nf  "  attcn- 
tion"  the  weight  of  ihe  trunk  is  transmittet!  do\vnward  froni  the  head  of  the  femur 
in  a  vertical  line  which  passt«  through  the  exlenial  condyle  (Fig.  427).  The  erect 
position  roust  therefore  be  maintaiiied,  not  merc]y  through  the  approximation  o>  the 
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bones,  as  would  be  the  čase  if  the  axi5  of  ihe  whole  Iower  limb  were  a  perpendicular 
running  through  ihc  acetabulum  and  ihe  centre  of  the  ankie-joint,  bul  by  the  holp 
oi  muscular  and  Iiyameniaus  struciures. 

The  tendcncy  (^vvhich  is  so  comnion  a  factor  in  the  produciion  of  deforniitics) 
to  assurne  an  attitude  which  win  transier  strain  from  a  tircd  »uisclc  to  the  nei^diboriiig 
lijiamcnls  operates  here  to  causc  strctching  and  elongation  of  the  intemal  later^ 
hgament,  as  the  "attitude  of  rest"  uiih  the  feel  separated  and  everted  is  the  one 
usuaily  adopted.  The  evil  effects  are,  of  course,  favored  by  much  standing,  and  are 
most  marked  in  young  pereoiis  of  feeble  phvsicjue  whose  weight  has  increased  dls- 
proportionateU'  to  their  muscular  strcngth.  The  oiiter  side  of  the  knce  slious  ihe 
changes  dne  to  inureaseti  pressiire  and  to  long-continiied  approxiniation  of  musculo- 
lendinous  points  of  origin  and  insertion, — i. t:.,  atrophy  of  ihe  outcr  condvle  and 
outcr  tuberositv  ;  contraction  and  shortening  of  the  ilio-tibial  band  of  fascia,  oi  the 
oxlernaI  laterat  Jigament,  of  the  tendon  of  the  biceps,  and  of  ihe  tensor  vaginie 
iciuoris.  The  Jnner  side  shows  the  eflects  of  removal  of  normal  pressure  from  grow- 
ing  bones  and  of  chronic  strain  of  hbroiis  and  i>eriostcaI  tissuc.— />. .  ovcrgrowth  of 
the  femoral  diaphysis  just  ahove  the  inner  end  of  the  epipliyseal  line  and  of  ihe  irbial 
diaphvsis  just  below  the  curresix>nding  level  ;  lengthening  of  tlie  inlenial  luteral 
ligamcnt  ;  bony  outgrouth  at  ita  libial  insertion  from  chronic  periostilis. 

The  tibia  is  apt  to  be  rotatcd  outwarcl,  possiblv  ihrough  the  action  of  the  short- 
cned  biceps.  Tahpes  valgiis  {q.  i:  )  may  be  eilht-r  a  cause  or  a  result  of  genu  valgum. 
The  disappearancc  of  the  deformiiv  \vhen  the  kcices  are  flexed 
is  probably  due  to  the  outward  rotation  of  ihc  fcuiur  ihat  ac- 
companies  flexion,  and  not,  as  is  generallv  stated,  to  the  fact 
that  tht  antero-posterior  diameter  of  the  condyles  is  unaficcted 
by  the  disease. 

The  dinical  symptoms  and  results  and  the  treatmenl  by 
apparatus  cannot  bc  describcd  here. 

In  Afačrurn' s  osicotomj  the  fenmr  is  dividcd  from  llie  inner 
side  of  the  thigh  at  a  point  tuelvc  millinietres  (  half  an  inch) 
above  the  adductor  tubercle  and  in  a  Hiie  at  right  angles  to 
the  long  axis  of  tlie  femur.  Osteotomy  may  also  be  done  from 
the  ouiside  of  the  thigh  and  at  the  same  level.  Theseopera- 
lions  are  usuany  safe,  biit  the  popUteal  aitcry,  the  anastomotica 
magna.  the  external  p^roncal  ncrve,  and  other  important  struc- 
tures  have  been  acciaentallv  divided. 

Genu  vantm — "  bow-Icg" — isalmost  alway3  rhachitic  in  its 
origin.  A  child  with  rickets  and  having  lurnbar  lordosis  of  the 
spine  standswiih  its  ihiglis  slightlv  flcxed,  either  asa  secondarj' 
result  of  the  shortening  of  the-  ilio-fcmoral  hgamenls  produced 
by  backivard  rotation  of  the  pcivis  ( to  compensate  for  the  for- 
ward  rotation  of  the  sacrum )  or  more  simply  as  an  easy  method 
of  relaxing  ibe  weak  ilio-psoas  muscles  and  preserving  the 
centre  of  gravitv.  As  the  thighs  flex  the  knees  separate.  the 
femurs  rotate  outwnrd  on  their  own  axe5,  the  Hne  of  gravity 
falls  to  the  inside  of  the  centre  of  the  knee-joint  (Fig.  428).  the 
prcsstire  is  greatest  on  the  inner  condvle  and  ttiherositv,  the  strain  comes  upon  the 
extemal  latcral  ligamcnt.  and  the  outvvard  bowing  l«-gins  and  is  conlinued  by  the 
Ie\'erage  of  the  lxxly  \seighl. 

Genu  rccnrvaiioH — "  back-knee** — is  a  deformity  in  which,  as  a  result  of  intra- 
uterine  malposiiion,  or  of  congenital  paralysis  of  the  flexors  and  popliteus,  or  of 
pressure  brought  npon  the  posterior  and  crucial  Ugaments  in  valking  in  a  caae  of 
partial  paralvsis  of  the  quadriceps.  — the  limb  bcing  swung  foru-ard,  the  heel  coming 
to  the  ^round  in  full  oxtension.  and  the  wei(>hl  of  the  bodv  rcaching  the  joint  in 
front  of  its  centre  of  grnvir\'. — the  kncc  is  bcnt  b3ckward  aml  lhewhole  limb  presents 
a  long  curve  with  its  conca\ily  fonvard. 

In  e.rnsTon  of  the  knee  iJie  Itnesof  the  epiphysis  should  be  rcmembered  if  ihe 
patient  is  undcr  t\venty  or  lwcnty-one  years  ol  age  ^page  365),  the  relation  oi  the 
femoral  vcssels  to  ihe  posterior  ligament,  the  situation  and  cxtenL  of  the  synovial 
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|ioiiches  ( whlch  in  infectioiis  rasfs  are  iisiially  involved  ),  thc  direction  of  the  articul 
line  (with  \vl)icii  the  saw  cul  sliould  be  parallel),  and  :»unieliines  the  possibilitv 
infection  of  tlie  neiglihoriiiK  bursa:. 

Landmarks. — Thc  svnovial    membrane   rises  from  (our  to  five  cenutni 
(one  antl  a  half  lo  tvvo  inchesj  above  the  upper  border  oi  thc  patella  ;   it  is  higl 
on  the  inner  than  on  the  outcr  sidc  of  the  thigh  ;  its  upper  limit  desceuds  in  Gau 
of  tiie  knee. 

Thc  bony  poiius  have  been  described  in  conneclion  wilh  the  femur  and  tli 
(pages  367.  390)  ;  the  bmsre  will  be  described  later. 

The  Patelia. — Conj^f-ni/a/  abscnce  oi  the  patella  on  one  ar  both  sides  has  bceo 
noted  in  a  luiiiiber  of  inslanccs,  and  has  in  some  cases  been  observed  in  severaL 
nienibers  of  the  same  family.  The  functional  disability  was  sUght  or  altogethcr 
unnoticeable. 

Fradure  by  muscular  action  is  more  common  in  this  l)One  than  in  any  bone(>1 
the  skeleton.      !t  occurs  iisiiallv  wich  thc  leg  in  partial  fle\ion  upon  the  knee.     tn 
this  position  fracturc  is  favorcd  becaiisc  ( 1 )  thc  Hgamcntum  patcllae  is  ihen  laut 
and  (i.\cs  tlie  hnvcr  edge  of  tlie  bone  ;  (2)  thc  patella  is  in  contact  only  through  thc 
upiK-r  third  of  Its  convex  undor  suiiace  w'ith  thc  m<ist  prominent  part  of  the  anicu- 
lar  aurface  o\  the  condylcs  (Fig.  429) ;  and  (  3 }  at  this  tirne  the  quadricep9  extensor 
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has  thc  prealcsi  advantagc  of  Icvcrage  n|xtn  the  patella,  as  when  the  knee  is  funy 
benl  the  muscle  gets  its  Itverage  ior  the  beginning  of  cstcnsion  through  the  projcc- 
tion  of  the  front  of  the  condyles,  aiui  thp  patella  lics  on  thc  pad  of  fat  between  the 
femur  and  libia  (Fig.  430),  and  when  the  knee  is  almost  or  quitc  extcndcd.  the 
patella — or  three-foiirths  of  it — occupies  the  deprcssioii  of  the  trochlea.  or  even  ihat 
)ust  above  it.  As  a  result  of  the  cross-strain  brought  to  Ijear  in  the  partiallv  f1exed 
position  the  bone  iisually  breaks  trans\  ersely  a  little  lx-low  its  mid-line. — t.e.,  through 
the  area  unsnppnrted  by  the  femur  benenth  (Fig.  429).  Occasionally  it  givcs 
at  a  higher  level 

The  accident  inay  happen  as  thc  result  of  a  fali.  hut  thc  fall  is  more  apt 
follow  than  to  precetle  the  fraciure.      In  orHinary  falls  uptm  thc  knee  the  forctt 
received  upon  the  tubercle  of  thc  tibia,  not  upon  the  patella. 

Direct  violence  often  causes  an  Irrcgular.  comminnted,  or  stellate  fracturc. 

Fracturc  nevcr  occnrs  in  children  and  is  extremely  rare  before  adiilt  Hfc, 
When  the  bone  is  brokcn  the  fragmcnts  are  immedlatelv  separated  by  the  action 
of  the  quadriceps  upon  iIic  upper  one.  The  dcgree  of  their  separation  \vill  de- 
pend  upon  the  amoimt  of  laccration  of  thc  latcral  aponcurotic  ex|jansion5  of  the 
conjoined  tendon.  Uniess  that  fibrous  slructurc  is  torn,  no  great  se|)aratioD 
the  fragmenls  can  occur,  as  it  is  inscrtcd  into  ihe  borders  and  front  of  the  patcl 
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trhicH  is  thus  embedded,  as  it  \vere,  in  a  hood  spread  out  over  the  front  of  the  joinl 

and    extcnding  ta  the  latcral  lif^amcnts  and  to  the  obliqt]e  liiies  running  up  from  the 

»ibe;rclc  to  iIk-  tubcioslties  (Fig.  424).     The  forcc  causing  the  fractuie  in  cascs  of 

direcrt  violence,  or  aiuiospheric  pressure  on  ihe  front  of  ihe  knce  if  tl»e  fraciure  vvas 

irom    inuscular  actiun,  drivcs  in  betwcen   the  fragmcnts,  as  they  seporate,  in  the 

5haf>«  of  shreds  or  o(  an  irre^ular  frin^'e,  portions  of  ihat  part  oi  the  rectus  tendon 

which  was  inserted  into  the  longitudinal  grooves  or  striae  on  ihe  anterlor  surface  of 

ihe    bone.     These  oflicr  an  obstacie  to  bony  union.     As  the  synoviaI  membrane  of 

ihe    knec-joint  lics  in  conlact  with,  and  is  attached  to,  the  under  surface  of  the 

patella,  it  wiU  u:3ually  be  laceraied, — i.t'.,  the  knee-joint  »ill   be  opened  and  the 

iTi^iiients  surroundcd  by  bloody  svnovial  tluid.      The  svnovial  membrane  a  re- 

fl«ctcd  from  the  patella  some  distance  above  the  apex  of  the  bone  ;  hence  a  iracture 

tnay  occur  at  that  levcl  without  involvement  of  the  joint     The  pad  of  fat  on  which 
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the  tip  of  the  bone  rcsts,  and  over  which  the  membrane  is  reflect^,  may  aid  in 
saving  the  joint  from  injur>'. 

The  common  failure  to  get  bony  union  by  non-operalive  methods  is  thus  scen 
to  bc  due  to  (  I  )  separation  of  the  fragments  by  the  tjuadriceps,  (2)  the  interposjlion 
of  jiortions  of  the  capsiile,  (3)  the  presence  of  blood-clot  and  synoviaI  fluid,  and  is 
supposcd  to  bc  fiirther  favored  by  (4)  the  sesaimoid  characler  of  the  lx>ne  inclining 
it  to  unite  by  fibrous  rathtr  than  by  bony  tissue.  It  lias  been  asserted,  ho\iever 
tWinh),  that  llie  palella  is  a  detachcd  jjortion  of  the  upper  tibial  cpiphysis  and  not 
a  true  ses;»moid  bone. 

As  non -union  is  common  on  account  of  the  abo\e  analnmlcal  conditions.  opor- 
ative  measures  are  often  resorted  to.  In  the  open  operaiions  used  in  old  unitcd 
fractures  the  fragments  are  drilled  obliq»icly  from  a  half-inch  above  and  below  the 
line  of  fracture  to  just  above  the  cartiloginous  under  surface.  so  that  the  wire  used 
to  ho)d  them  together  does  not  lic  in  tlic  joint. 
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To  approximate  the  fragments  clevation  o(  the  limb  sometimes  suffices,  but 
occasionallv  partial  section  of  the  lateral  expansions  of  the  qua<lric<'ps,  of  the  rcctus 
tendon,  and  of  the  muscle  itstrU  wiU  bc  required  as  siicceasivc  steps. 

In  the  best  of  ihe  opcrations  iised  in  recent  iractures,  and  which  do  noc  widcly 
open  the  joint,  a  silk  or  silver  ligature  is  carried  through  an  incision  at  the  luuer 
border  of  the  patella  t>ehind  that  Ivme  and  belween  it  and  the  iroclilear  groo^-e 
in  tlie  femur,  is  bronght  out  through  an  incision  at  the  upper  border,  relhrcaded 
on  a  needle  with  an  eye  near  the  poinl^  brought  down  in  front  of  the  patella,— 
b«neath  the  skin, — and  tied  or  tvvisted  so  as  to  hold  the  Iragmenis  together.  The 
blood-clot  and  synovial  exudate  are  squeczed  out  through  the  two  inctsions  ;  the 
entangled  capsular  nbres  are  rcmoved  by  atlrition  of  the  fracturcd  surfaces  against 
cach  othcr.  Thcse  operalions  are,  of  course,  not  applicable  to  o!d  fractures  in 
wliich  shortening  of  the  muscle  has  takcn  pUicc  and  approximation  and  iorcible  rub- 
bing  together  of  the  Iragments  are  iinpossible. 

Opcrations  for  recent  fracture  by  open  arthrotomy  permit  the  direct  remo\'aI  of 
the  fringe  of  interposcd  tendinous  and  capsular  fibres  and  the  repair  by  suture 
of  the  rents  in  the  capsule  and  in  the  lateral  expansions  of  ihc  quadriceps.  The 
patellar  fragmenta  may  aiso  I)e  suturc<l.  but  this  is  not  atwa)'s  nccessary. 

Dishcation  of  the  patella  usually  occurs  from  muscular  action  and  as  a  consc- 
quence  of  sudden  contniction  of  ihe  quadriceps. 

The  displacement  is  commonIy  in  the  outward  direction  because  the  long  axis 
of  the  quadriceps  muscle  and  tendon  is  inclined  to  that  of  the  ligamrntiiin  patella 
in  such  a  \vay  that  the  bone  is  situated  at  the  apex  of  an  obtuse  angle  which  opens 
outuard.  When  the  <iuadricep9  contracts  the  lendency  is  to  straighten  this  angle. 
— i.€.,  to  carry  the  patella  outward,— and  this,  aidcd  by  the  greater  strengih  of 
the  vastus  extemus  as  compared  with  that  of  the  inner  vasttis,  is  more  than  suf- 
ficient  to  overcome  the  resistance  offcred  by  the  greater  prominence  of  the  extemal 
condylc,  as  we]l  as  the  relaiively  more  c,xtensive  insertion  of  the  vastus  internus  into 
the  inner  niargin  of  the  patella.  The  bone  may  even,  as  in  one  recorded  čase, 
be  carried  entirelv  past  the  condvle,  so  as  to  lie  behind  the  centre  of  molion  of  the 
knee  when  the  joint  is  bent,  thus  causing  ihe  quadriceps  extensor  to  act  as  a  tiexor 
of  the  leg  on  the  thigh. 

The  exiernal  articular  facet  on  the  under  surface  of  the  patella  is  largcr  than  the 
interna).  The  patella  is  in  rclaiion.  thereforc.  chiefly  \vith  the  external  condylc.  and 
evenr  if  dislocation  occurs  from  direct  violence.  it  is  more  likely  to  Ije  driven  in  that 
direction  (HumphrvV  If  it  hasonce  passcd  bevond  the  edgeol  the  ouler  condyle 
— a  "  complete"  luxation  necessarily  altemled  by  laceration  of  the  capsulc — it  is 
loss  likelv  to  be  replaced  than  if  it  had  gone  in  ihe  npposite  direction,  because  of  (a) 
the  resistance  oflfered  by  the  prominence  of  ihe  condyle  Itself  and  (^)  the  greater 
comparative  strcngth  of  the  vastus  oxternu3. 

Outuard  luxation  is  not  verv  rarc  in  cases  of  genu  vnigum,  and,  per  contra,  in 
congenital  cascs  of  patella  luxation  and  in  unrcduced  traumatic  luxalions  genu 
valgum  has  folIowed  (Makins). 

The  patella  mav  be  dis])laccd  inward  by  direct  force.  It  Ls  sometimes  tumrd 
on  edge  by  a  force  insuflicient  to  dislocate  it  completelv,  and  is  held  in  that  posttion 
by  the  lension  of  the  soft  parts  attachcd  lo  it  and  by  ihe  presaurc  of  the  over- 
lying  fasda,  "like  a  stick  on  cnd  under  a  tigluly  siretched  sheel"  (Slimson).  In 
flexion  of  the  knee  the  patella  lies  deeplv  in  ihe  depressinn  between  the  condvlcs 
and  the  quadrict-*ps  tendon  is  on  tlie  strelch.  The  bniie  is  thereforc  somewhat 
removcd  from  danger  ol  direct  violence,  and  is  stcadicti  and  fixe<l  by  the  quadn- 
ceps  muscle.  In  extension  the  jmtella  rests  on  the  trochlenr  surface  of  the  femur 
only  by  its  lowcr  margin  ;  it  is  more  prominent  and  thus  more  exposcd  to  force 
direotlv  applied  ;  the  quadriceps  is  relaxed,  Icaving  the  bone  freelv  tnovablc. 
For  these  reasons  extension  is  the  position  in  which  disločation  most  commonly 
occurs. 
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THE   FOOT, 

The  framework  of  the  foot  consists  of  the  larsus,  metalarsus,  znA  phalanges, 
i^^hich  differ  in  their  proportionate  size  from  the  coiresponding  divLsioiis  of  the  hand. 
Thus,  in  ihe  latter  the  carpal  region  is  ihc  shortest  and  that  of  the  phalangos  ihc 
longcst,  equa)]ing  alniost  precisely  the  other  two  ;  in  the  foot,  oti  the  contrarv,  the 
region  of  the  phalanges  is  the  shortest  and  that  of  the  tarsus  makcs  about  hatf  the 
eniire  length.  The  tarsus  dlffers  also  in  its  arrangement  more  than  the  carpus  from 
ihc  priniitive  typc.  The  tarsal  bones  may  be  considered  as  di\'ided  into  two  lateral 
clivisions  :  an  outer  serics  of  two  boncs  bcaring  the  two  outer  toes,  and  an  inner 
series  of  five  bearing  the  threc  inner  toes,  so  placed  that  the  pro^cimal  bont-  of  the 
inner  part  rests  on  top  of  the  proximal  of  the  outer.  The  outer  side  of  the  skeleten 
of  tlie  foot  rises  but  Httle  from  the  ground.  while  the  inner  ia  highly  arched. 

THK  TARSAI-   BONES. 
The  tarsal  bones  are  the  calcaneum,  or  os  caicis,  the  hecl-bone  :  the  cuboid,  uhich 
uith  it  forms  the  outer  division  ;  the  astragaliis,  nr  talus,  which  joins  the  leg  ;  the 
scaphoid,  placed  betvveen  the  astra^alus  and  ihc  thrce  cuneifomi,  which  bear  the 
ihree  inner  metatarsals. 

THK  CALCANia;M. 
The  calcaneum '  is  a  narrovv  elongalud  buiic  forming  the  heel,  snp[)ortinp  the 
astragalus,  and  joining  the  cuboid  in  front.  It  has  six  surfaces.  The  inferior  sur- 
face  preaents  at  the  back  a  suelling  subdivided  intn  the  intrnial  and  frtrrna/ plau- 
iar  Ittbcrcics,  of  which  the  formcr  is  much  the  larger,  lorming  the  postenor  pier  ol 
ihe  foot.  Thcsc  tubcrclcs  are  continuous  at  the  posterior  bc^rder,  in  front  of  which 
a  deep  notch  divides  llicm.  Each  appears  on  its  side  of  the  bone.  In  front  of 
ihese  the  lower  surface,  convex  frtun  side  to  side,  is  marked  l)y  longitudinal  grooves. 
Near  the  frunt  is  the  anierior  tubercle,  a  small  swelling,  from  which  and  from  a 
depression  near  il  arise  calcaneo-cuboid  ligaments.  The  posterior  surface  is 
rowghly  oval  with  the  small  end  up.  The  tendo  Achillis  is  attached  to  a  roughness 
occupying  its  lower  half,  abovc  whicli  the  bf)ne  slants  fonvard  and  is  sniooth  for  a 
bursa  between  it  and  the  tendon.  The  lowcr  part  of  the  posterior  surface  is  con- 
tinuuus  wilh  the  plantar  tuliercles.  The  internal  surface  is  smooth  and  concave  ; 
for  the  internal  tuberclc  projects  strongly  inward.  while  in  front  and  above  there  is 
a  shelf-like  process,  the  susUntaculum  tah',  to  support  the  head  of  the  astragalus, 
slanting  downward  and  forward.  Beneath  this  is  a  slight  groove  for  the  lendon  of 
the  long  flcxor  of  the  great  toe.  Lower  down  near  the  front  border  a  depression 
for  a  ligament  to  the  cuboid  runs  down  in  front  of  the  anterior  tubercle.  The  ex- 
ternal  surface  is  the  longest.  It  prescnts  about  its  niiddle  a  vague  tuberde  for 
tlie  middic  bundle  of  the  outer  lateral  ligament  of  the  ankle,  and  nearcr  the  front 
a  larger  one,  the  pcroneaf  spine.  When  wcll  marked  this  is  a  ridge.  covered  with 
cartilage,  slanting  downward  and  fonvard,  separating  two  grooves  for  the  lendons  of 
the  peroncus  longus  and  brevis.  The  niiter  posterior  plantar  tubercle  projects 
someuhat  un  this  side.  Rather  more  than  the  anterior  two-thirds  of  the  superior 
surface  are  devoted  chieflv  to  the  joints  with  the  astragalus  ;  the  postenor  portion 
is  convcx  from  side  to  side  and  concave  from  heforc  backward.  There  are  two 
nrticular  facets  :  the  posU-riorfacet,  the  larger,  a  vaguely  four-sided  swclling,  occu- 
pics  the  middic  of  this  surface.  Its  long  a.\is  runs  forward.  downward,  and  out* 
\vard.  It  is  convex  in  this  directiijn.  The  upper  inner  end  is  the  broader,  and 
near  it  the  facet  is  \■er^'  often  concave  at  right  angles  to  the  lon^  axis,  biit  in  the 
main  it  is  about  plane  in  that  direction  and  may  be  even  slightlv  convex.  The  anterior 
Jcuri.  long  and  narrou-,  concave  frnm  hefnrr  hackward,  nms  for\vard  and  outward, 
nearly  parallel  to  the  long  axi3  of  the  former.  It  bcgins  internally  on  the  top  of  the 
sustentaculum  and  cnds  at  the  most  anterior  poinl  of  the  bone.  In  about  half  the 
cases  this  surface  is  subdividetl  intu  t\vo,  and,  as  a  rule,  when  it  is  not  there  is  a 
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li  in  the  frec  border  just  at  ihc  cnd  of  the  sustcntaculum.  Occasion;Uly  thc 
;  in  front  of  the  intcrrupttori  is  rudimcnlar)*  or  \vanling,  in  which  čase,  instead 
fticular  cartilage,  mercly  svnovia)  membrane  is  beneath  the  head  of  thc  astraga- 
In  200  feet  we  have  foiind  the  facet  single  iti  95,  dividcd  in  94.  and  in  11  the 
t  vas  wantmg.  The  two  chicf  fnccts  ( coiinting  the  anterior  as  one,  even  il  sub- 
ied)  are  separatt^d  bv  a  (/it/>  ^r«(;:r  for  the  inlcrossoniis  ligament  to  the  astrag- 
i  This  gutter  broadens  in  front  inio  a  rough  doprpssion,  thc  sinus  farsi,  for 
Tienta.  At  ith  outer  purt  therc  is  a  lubercle  for  the  origin  ot  the  extensor  brevis 
tomm.  The  anterior  surface,  lurned  soniewhat  inward,  i*  wholly  ariicular 
the  ciiboid.  k  is  ihrce-sidc-d  with  roundcd  angles.  The  longcst  diamctcr  is 
I  above  downward  and  oiitward,  neariy  parallel  uith  the  inner  border.  The 
^  border  is  slraighl  or  convu.x,  ovcrhanging  the  joint  at  the  inner  side.  Thc 
*■  border  ulanLs  u  litlle  inward  as  il  desoends.  The  surface  is  concjivc  from 
C  don-nward  and  convex  transverscly.     Both  these  cui^TS  are  most  marked  at 

Fig.  4.52. 
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jpe^mncr  angic,  whcrc  thcy  form  almost  a  groovc  for  tlic  plantar  process  of 
iiVx«d.      The  gcntral  efloct  is  of  a  5crcw  surface  tuisting  ujnvard  and  inward. 

alcantum  arliculates  with  twu  bones,  the  cuboid  and  the  astragalus,  and  excep- 

'Iy  wilh  the  scaphoid,  to  wliich  it  mav  be  unileii  hy  cartilage. 

^ariations. — The  hind  end  of  thc  suslentacuUim  is  verv  rare]y  :i  separate 

;  t>s  susUnfacuii  proprium.  Thc  inner  edge  of  the  front  of  the  bone,  which 
any  comes  verv  ncar  to  the  scaplioid,  may  meet  it.  Sotnctimes  the  tw'0  bones 
Used.  The  ca/atneutn  secnndarinm  is  a  small  ossiclc  rarely  prescnt  on  the 
Itn  betwcon  the  cakaneum,  tlie  cuboid,  the  scaphoid,  and  the  head  of  the 
ralus.  Fusion  of  the  calcaneutn  and  astragalus  has  been  obsen-ed  at  the  sus- 
'ulum. 

itructurc  — The  wa!ls  are  thin.  the  cancellated  tissue  filling  the  bone,  with  a 
ncy  to  the  fomiation  of  largc  spaccs  at  the  middle.  The  arehitectural  arrange- 
šs  very  clear  in  an  antcro-posterior  section,  which  shows  diverging  plates  from 
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ihe  greatcr  articular  facct  f«r  the  astragalus  and  a  systein  of  toops  coonecting  them. 
The  large  spaces  are  at  the  ncutral  poirit. 

Fig.  435- 


lxiiigituditial  Mdion  ot  uilcaitcum,  slitnvitiearninjccmcnl  nI  UitnHIip. 

Development. — The  chie(  nucieus  is  satd  to  appear  in  the  sixth  month  <rf 
Icelal  life.  Wc  havc  twice  aeen  it  earlier, — once  at  about  tht-  foiirth  numth.  An 
epiphysis  for  the  back  of  the  bone  and  the  postcrior  plantar  tubercies  ap[>ears  from 
the  se\'cnth  to  the  tenth  year.  It  hogins  to  fuse  by  fiflccn,  completing  the  process 
in  a  ycar  or  so. 

THE  CUBOID. 
The  ciiboid  '  is  a  six-sided  bone,  flaltene<l  from  ahove  downward,  interpos 
betwet:'n  the  calcaneiim  and  the  foiirth  and  fifth  metatarsal  bones.  It  is  important 
to  rcmcm!)er  i!iat  the  dorsal  surface  faces  almost  as  much  ontward  as  it  docs  upward. 
The  dorsal  surface,  slighlly  roueh,  bas  the  foIlowiiTy  oiillinc  :  an  uh{'n\iic  posfrntjr 
^(»n/rr  against  the  calcaneum,  which,  though  most  o(ten  convex.  inay  be  concavc, 
sinuous,  or  straight ;  a  short  &uter  concave  one  :  an  intrmai  one,  al  firsl  siniight 
when  against  the  scaphoid,  and  slanting  out\vard  when  against  the*  cxternal  cunei- 
forni  :  and  an  anttrior  one,  slanting  outward  and  backward.     The  plantar  surface 
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has  essentiallv  the  same  shape,  only  ihc  angle  hetwcen  the  pnsterior  and  'f^^ 
borders  is  drsun  oul.  Owing  to  the  oblique  position  of  the  bone,  this  fits  into  «^W 
upper  inner  angle  of  the  antcrior  surface  of  the  c;ilcancum.  Jusl  helow  ihis  anglt^  ^ 
a  prnmincnce,  the  plantar  iubrrclc.  A  thiclc.  rounded.  ob!iqiio  ridge.  tlie  promc^^' 
ton'  or  tu6erosiXv.  starting  at  the  bnck  of  the  oiiter  border.  runs  forward  and  inua.  -^, 
across  ihe  bone  behind  a  groove  bctwecn  it  and  the  anterior  border.  The  tendon 
the  peroneus  longus  lics  on  the  smooth  anterior  slope  of  the  proinontor)',  the  out" 
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^part  of  which  is  coated  with  cartilage.  The  cxtcrnal  surface  of  the  bone  is  deeply 
notche*i.  The  internal  surface  is  mostlv  rnugh,  l)tit  presciits  at  about  ihc  middle 
an  ariicuiar /acef  ior  ihc  cAlcrnal  cunelforni,  broadabovc,  iiarrow  be!ow,  and  not  usu- 
ally  reaching  the  plantar  surfactr.  Coniinon]y  anothur  smaller  facet  for  ihe  scaphoid 
is  lound  behind  this  one.  !rom  wliic]\  it  isseparated  sometimcs  coiuplelciy,  but  more 
often  merelybya  rid^c,  which  makes  no  real  interruption.  The  antcrior  surface, 
articular  for  the  bases  of  two  metatarsals.  has  an  inner,  an  upper,  and  a  Iower  border, 
the  lwo  lalter  mccting  at  a  roundcd  angle  cxicrnaUy.  A  faiat  verlical  ridgc,  nearcr 
ihe  inncr  than  the  outer  burdcr,  usuallv  dividcs  lliis  facct  iiito  an  inner  oblong  and 
an  outer  triangular  part  for  the  foiirth  and  fiflh  bonca.  Tlie  curvi^  of  these  articu- 
lations  var>'  greatly  ;  soinctimes  both  parls  are  concave  froiii  above  downward  ; 
sometimes  both  are  practically  plane.  The  posterior  surface,  enlirely  arlicular, 
is  the  complcmcnt  of  ihe  front  of  the  os  calcis.  The  cuboiii  articulates  with  the 
calcaneuni,  the  extcrnal  cunciform.  the  fourth  and  fifth  metatarsal  bones,  often  with 
the  scaphoid,  and  at  tinies  \vit)\  the  astragalus. 

Development. — Thtre  is  bul  one  centre,  appearing  at  about  birth  ;  in  our 
experience,  more  often  after  than  before. 

For  Secondary  Cuboid^  sce  Scaplioid. 

THE  ASTRAGALUS. 
The  .'istragnlus, '  or  talus,  is  a  very  irre-gular  Uorie  de\'ntecl  almost  whony  lo 
articular  surfaces.  It  is  endosed  above  by  the  socket  of  the  leg  bones.  Its  main 
part.  or  body,  rests  on  the  caicaneum,  and  prcsents  in  front  a  constrictcd  neck 
bearinga  roundcd  head,  projecting  forward  and  inward  into  the  ho)]ow  on  the  back  of 
the  scaphoid.  The  upper  surface  prcsents  a  pullev-like  arlicular  facet  covering  the 
greater  pari  of  ihe  bone,  convex  from  before  backvvard,  slightly  concave  transversely, 
dccidedly  broadcr  in  front  than  behind.  The  cartilage  covering  it  is  continued 
down  on  tither  side  to  meet  ihe  anicular  surfaces  o(  the  malleoU.     The  inner  border 
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of  the  Upper  artinilar  surface  is  distinct,  but  gener,illy  not  sharp  ;  the  outcr.  u-hich 
rcaches  higher,  is  better  dc-fined  in  the  region  jiist  antcrior  to  its  middle,  but  behind 
on  the  drj'  bone  it  seems  roundcd.  A  vcry  uell-nj.^rked  honc  shows  (what  is  very 
striking  in  the  freshiv  opened  joint)  ihat  this  blunted  edge  is  really  a  narrovv  tri- 
angular  area  belonging  to  the  superior  surface.  broadest  behind,  made  apparenlly 
by  the  pressure  of  the  jrosterior  Ubio-fibular  ligament  from  ihe  extemal  malleolus  to 
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the  back  of  the  tibia.  A  mudi  smaller  slmilar  surface  is  found  at  the  front,  niade' 
by  the  corrcspondmg  anterior  li^anRiil.  The  ilirt-ction  of  the  anterior  bordtr  ol  ihe 
articular  snrface  is  verv  uncertain.  It  usually  projects  ii>rward  at  the  outer  encl,  the 
rcst  being  ciihcr  transverse,  posteriorly  concave,  or  oblirnie.  Jiist  antt-rior  to  it  is  a 
detp  trans\  ersL*  hoUovv  on  ihc  upper  surface  of  the  neck,  which  receives  the  edge  of 
the  tibia  in  extremc  dorsal  floxion  of  the  fool.  The  posterior  border  of  ihc  articular 
surface  is  aiso  of  uncertain  shape.  lis  inner  end  is  usual]y  somen-hat  farther  back 
than  the  outer.     Bchind  it  two  ruugh  lubcrcUs  project  backward,  slanting  down  to 
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a  posterior  sharp  edgc.  Belween  thcni  is  a  dt-cp  groovc  for  the  tcndon  of  ihe  flexor 
longus  haUucis,  running  obliquely  downward  and  inward.  The  outer  tuberde, 
uhich  is  inuch  ihe  hirger,  is  soinetimes  separated  by  a  suture  from  the  resi  of  the 
bone,  and  is  thcn  knowii  as  the  os  triffonnm.  The  inner  tubercle  niay  bc  barely 
distinguishahle.  This  region  Ix'hind  the  superior  articular  facet  is  sometimes  de- 
scribcd  as  the  posterior  surface  of  the  lx>ne.  The  external  surface  ol  the  i>ody 
shows  the  triangular  facet  for  the  outer  nialleolus,  concave  ironi  above  downward. 
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with  the  lower  cnd  projecting  out\vard.  plane  or  conve.v   from  beforc  backw2 
This  is  bounded  before  and  behind  by  a  rough  strip.  wilh  a  hollo\v  at  the  uf^T^^ 
ends  for  the  front  and  back  bnndles  of  the  cxternal  ligament  ol  the  ankle.      '*1JV 
interna!  surface  has  at  the  top  a  narrow  cuned  facet  for  the  inner  malleolus,  v*-'  *V, 
a  concave  lou-er  border.  deepest  in  front  and  pointed  behind.     A  part  ol  tlie  iiilc*'"*^ 
lateral  ligament  is  iioserted  into  a  holIow  belovv  it.     The  inferior  surface  of     ^  ** 
body  presents  a  lour-side<i  facet,  concave  in  the  line  of  iLs  long  a.\ts,  vvhicli  is  ublicj*^*^  ^* 
corresponding  to  that  of  the  greater  surface  on  the  top  of  the  calcaneum.      In  fr«^-*' 
of  and  i^Kirallel  lo  this  is  a  dct-p  groovf  for  the  inierosseous  ligament,  e.\pandin^    -^ 
the  outer  end  into  a  trjangular  hol)ow  on  the  under  side  of  the  neck.      This  i^ 
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constricted  portion,  much  hroader  iransvcrs<--ly  than  vertically,  connecting  ihe  hcad 
wiTh  the  bodv.  It  oftcn  presents  a  groove  alung  the  upper  aiid  inner  iispect  near 
the  articulaj  surface  uf  thc  hcad  for  the  insertion  of  the  lij^ameiit  passing  to  the 
scaphoid.  The  head,  whicl»  points  forvvard  and  inu'ard,  is  articiilar  in  (ront  and 
b*.'low.  The  anterior  surface,  which  fits  into  the  hollow  on  the  back  ol  the  scaph- 
oid, is  vaguely  oval,  witti  ils  lonjj  axis  runnin^  downward  and  inward.  The  upper 
«^ge,  parallel  with  this.  is  nearly  straigbt.  The  ariicular  surfacc  of  the  head  ex- 
(ends  onto  the  iindcr  side,  reaching  to  the  dcep  groovc  separating  the  iieok  froni 
the  posccrior  facet  for  tho  calcancuni.  On  a  fresh  bone  ihc  cartilagc  shows  the 
foUowing  facets,  wh!ch  are  less  weU  niurked  on  a  macerated  one  :  a  facet  on  the 
front  of  the  head  to  fit  into  the  scaphoid  ;  one  on  the  lou-er  and  inner  side  to 
rcst  on  the  anterior  articular  facet  of  ihe  top  of  the  calcaneum  ;  one  partly  betueen 
ihcsc.  tthich  in  the  dried  bones  would  be  frec,  appearing  bctween  the  sustenlaculum 
and  tfie  scaphoid.  but  in  life  rcsting  on  the  infcrior  calcaneo-scaphoid  ligamenc, 
which  is  partly  covered  wilh  cartilagc  and  elsewhcrc  with  synovial  membrane, 
forming  a  part  of  the  socket  The  cartilage  on  this  surface  is  distinguished  by  its 
thinness.  These  facets  are  moditied  according  to  the  arrangement  of  those  on  the 
calcaneum.  If  there  be  but  one  long  anterior  facet  on  both  sustentaculum  and  on 
ihc  end  of  the  body  of  the  calcaneum,  the  facet  on  the  hcad  for  the  anterior  facet 
of  the  calcaneum  reaches  that  for  the  concavity  of  tho  scaphoid  in  front,  Icaving 
intcrnallv  a  triangular  interval  bctwecn  the  t\vo.  occupicd  by  the  facet  for  the  liga- 
ment  (Fig.  437).  In  the  oiher  extrenie  f^Fig.  43S),  \vhere  the  anterior  facet  on 
the  calcaneum  does  not  reach  bevond  the  sustentaculum,  the  area  of  the  hcad  rest- 
ing  against  the  ligament  complctely  scparates  the  two  otficrs  and  plays  on  that  ]>art 
of  the  calcaneum  wherc  the  anterior  articular  cartilage  should  be.  Final]y,  whcn 
the  anterior  facet  on  the  calcaneum  is  divided  into  two.  thecorrcsponding  facet  may 
b«  completely  subdividetl  by  an  inlerruption  of  the  cartilage,  or  in  lesa  marked 
forms  there  may  be  rnerely  a  ridge  breaking  the  surface  into  two,  but  withoul  sepa- 
ration  ;  such  a  ridge  is  oftcn  found  cvcn  when  the  opjmsed  articular  surface  is  not 
divided.  The  lines,  however,  on  the  head  of  the  aslragalus  do  not  strictly  correspond 
to  the  bnundaries  of  these  surfaccs.  The  astragalus  articulatcs  with  four  bones, — the 
tibia.  fibula,  calcaneum,  and  scaphoid. 

Developnient. — The  luicleus  probably  appears  at  about  the  seventh  montli  of 
fcetal  life.  \Vhen  the  os  trigonum  occurs,  that  implies  anothcr  centre  for  the  ex- 
|temal  tubercle  and  the  part  of  the  articular  surface  utider  it. 

The  deviation  of  the  axi3  of  the  neck  from  that  of  the  long  axis  ol  the  bone 

"varies  considerably  among  individuals,  bul,  nevertheless,  changcs  during  develop- 

ment.      In  the  aduU  the  angle  varies  from  o  to  24**,  the  mean  of  forty-thrc-c  bones 

being  12.32*.      fn  the  foLtus  (prcsumably  nt  term)  the  angle  ranges  from   17.5*  to 

45-5*1  ihc  mean  of  twenty-two  bones  being  35.76®.' 
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THE  SCAPHOID. 
Tile  scaphoid.' or  navicnlar,  may  be  comparcd  to  a  disk,  concave  behind  where 
it  fits  onto  the  head  of  the  astragalus,  convex  in  front  where  it  rests  on  the  three 
cuneiform  liones.  It  is  tbinncr  at  the  outer  end.  where  it  touches  the  cuUiid,  llian 
at  ihe  inner,  where  it  presents  the  tubcrosity.  The  superior,  or  dorsal,  surface 
is  long  transvcrsely.  Its  posterior  fiordcr  is  regularly  concave.  the  anterior  sl:glitly 
scalloped,  presenling  lwo  sniall  points  projecting  forward  on  cither  side  of  the  mid- 
dle  cuneiform.  When  in  position  the  bighest  poiut  on  the  scaphoid  is  behind  that 
bone.  The  greater  part  of  the  dorsal  surface  slants  downward  on  the  inner  side  of 
the  foot.  Tfie  infenor,  or  plantar,  surface  is  rough,  anil  in  the  main  transversely 
concave.  The  lubcrositv  at  the  inner  border  for  the  attachment  of  a  part  of  ihe  libi- 
alis  posticus  muscle  is  a  knob  formed  by  the  junction  of  the  dorsal  and  plantar  sur- 
faces,  and  projecting  downward  chieflv  into  the  solc  of  the  fool.  The  end  of  the 
knob  is  sometimes  distinct  from  the  scaphoid,  and  is  known  as  tlic  Hbiaie  exiemum. 


'  C.  K.  SciKliier 
ii..  1887.     Parker  and  Shatiock 


CcHiKcnitiil  'ralifK-.s  Kijuino-Varus,   IJoston  Med.  and  Surt.  Joum.,  vol. 
The  PalholoKV  and  Eliology  of  Congenital  CluI>-FiK)t,  London, 
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Its  idcntit)'  is  quite  cvidcnt  in  cases  in  which,  thouj^h  Juscd,  it  projects  as  a  hcK'k. 
h  niav  be  reprcsciiled  by  tht-  sesiinioid  bone  in  tho  tendon  of  the  tibialis  posticus. 
>Jear  ihc  outcr  cnd  of  thc  plantar  surfacc  thcrc  is  almusl  always  a  slighl  projection 
by  the  sidc  of  thc  cuboid  which  may  be  vvrv  much  developed,  cxtt'ndinjr  to  near 
the  nolch  in  front  of  thL-susltntaculum  u(  thocalcanvuni.  in  wluch  čase  it  is  known  as 
the  s€£ondary  cuboid.     The  cxtcrnal  surface  is  narrow  aiid  ruu(;li.  restiiij«  agaiuat 
the  cuboid,  \vith  uhich  it  articulales  in  about  half  thc  cascs  by  a  facct  ncar  thc  dor-| 
siiiTi,  which  rarely  exlends  far  towards  tlie  šole.'     The  posterior  surface  is  con- 
cave,   in   thc  main  oval  and  complctelv  articular.     Usuallv  the  regularily  of  ihe 
lower  border  is  iiitcrruptod  nuar  tlie  oulcr  part  by  tlic  esternal  knob  of  ihe  plantar 
surface.      If  ihis  be  niuch  developed  the  shape  of  the  posterior  surface  is  change' 
froiii  oval  into  c|uadrilateral,  but  it  is  always  articular  ihroughoul.     The  antenor 
surface  is  sli^jhllv  convex  and  entircly  articular,  e.xcept  vhen  the  proress  just  mcn- 
tiuned  is  so  large  as  to  appcar  below  it.      The  articular  surface  is  dinded  inio  \)\pm 
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facets.  in  the  main  triangular,  corresponding  to  thc  outUne  of  the  bases  of  thc  thrK 
cuneiform  bones.  Thc  cliaracter  of  ihese  facets  is  not  conatant :  the  inner  is  usuallv 
convex  and  the  ouler  concave, 

The  scaphoid  articulatca  \vith  the  astragalus,  thc  three  cuneiform  bones,  often 
with  thc  cuboid.  and  e.\ceptionany  it  touchcs  or  joins  the  calcaneum.  The  secondm 
cuboid,  above  aUuded  to,  has  but  once  been  scen  isolaled,  although  we  have  metwitb 
one  foot  in  which  it  secmcd  possiblc  that  it  might  have  been  distinct  earlicr.  ItB 
fuscd  wilh  cithcr  rhe  cufxiid  or  the  scaphoid,  bul  apparenllv  much  more  frequciitly 
with  the  latter,  in  which  it  occupies  the  position  above  described,  lying  at  the  ircak 
part  of  the  inferior  calcaneo-scaphoid  liganicnt. 

Developmcnt. — It  is  generally  hcld  that  ihe  process  begins  in  thefourthor 
flfth  ycar,  but,  according  lo  (icgenbaur,  it  begins  in  the  tirat.  The  (ibiah  exfcnitim 
exisis  as  a  separate  cartUage  al  the  sccond  month  of  fcetal  Hfe.  Usually  this  fuscs 
with  tlie  rest,  but  it  may  have  a  centre  of  its  own. 

THE  THREE   CUNEIFORM    BONES. 

These  wedge-5haped  bones.  placctl  bctwccn  ihe  scaphoid  and  the  three  inn<rt 
metatarsals,  and  abntting  exteriial]y  on  the  cuboid,  form  an  important  part  of  thc 
iransverse  arch  of  the  foot.     The  thin  edge  of  the  iiilernal  cuneiform,  u-hich  is  muf^ 
tlic  largcst.  points  up.  that  of  the  others  donn.    The  middie  cuneiform  is  the  smaU^^ 
and  shortest,  so  that  the  second  mctatarsal  bone  iies  in  a  mortise  between  the  in"^** 
and  oulcr. 

THE   INTERNAL   CUNEIFORM. 

The  interna!  cuneifonn,*besidrs  the  proximal  and  distal  surfaces,  hasan  intcT"^*^' 
an  oxlernaI,  and  an  inferior.    The  posterior,  or  proximal  surfacc,  rounded  bo^*^. 
aniljtointcd  above,  isslighUv  concave  and  wholly  articular.     Thc  anterior,  or  dist^*  ' 
surface,  also  articular,  is  kidncy-shap*"d,  witii  thc  nntch  in  ihe  o\iter  border.     T^^*" 
inner  surface  has  a  small  ridgc  in  its  distal  half.  pointJng  upward,  which  is  tf''^ 
'Pfitzner:  Morpli.  Arljeiien.  tVI.  vi.,  1S96. 

^0*  (Moellvrnit  pflmuoi. 
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jlicst  part  of  thc  bone,  but  almost  the  whoIe  of  this  surface  is  on  the  inner  sidc  of 
e  ioot.  Its  outor  bordcr  runs  ob]iqucly  iorward  and  o(itwarti  with  a  siuuous 
trne  till  it  rcaches  ihe  end  oi  ilie  niiddlc  ciinciform,  whcn  it  turns  fonvard.  U 
s  a  short  concave  poaterior  borUer  for  ihc  scaphoid  and  a  lonj^,  ncarly  siniight 
C   for  the  firet  metatarsal  bone.      It  passes  wilhout  a  sharp  boundary  inio  the 

Bjrface.      It  is  crosscd  by  a  faint  gronve,  which  exception:illy  is  deep,  running 
\y  dott-n\vard  and  fonvard  to  a  smoulh  .suflling  for  a  hursu  undcr  the  tendon 
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'the  ttbialis  anticus  just  before  ils  inserlion.  The  inferior  surface,  rough  and 
und,  has  a  ttihorcic  near  the  proximal  end  fnr  a  part  ni  the  tibialis  pdstirus.  The 
cternal  surface  is  mostlv  rough,  with  a  sinooth  articiilar  strip  ior  the  rniddie 
ineiform  (olUmiiig  its  upper  and  posterior  brjrtJer.  The  iiitcriial  cumriforni  articu- 
Ces  wiih  the  scaplioid,  midtilu  cuntiform,  and  first  and  second  mttatanjal  bones. 
Development. — A  centre  appcars  in  the  ihird  yt'ar.     V'ery  exception;illy  it  is 


THE  MIDDLE   CUNEIFORM. 


The  middle  cuneiform  '  has  a  sharp  ridge  belnw  and  an  oblong  surface  above. 
he  latier.  nr  superior  surface,  is  verv  little  longer  than  broad.  The  latcral 
:>rders  of  this  surface  have  an  uutward  inclination.  Thc  inner  of  them  correspoiuls 
•  the  proximaI  part  of  the  outer  bcirder  of  the  first  cuneiform.  The  outer  border, 
r  its  proximal  two-thirds,  rests  against  thc  extcmal  cuneiform,  bevond  which  there 
a  small  space  l)etween  the  bones.  The  proximal  side  of  this  surface  is  a  liltlc 
)nvex  and  the  distal  about  slraight.     Thc  posterior  surface,  \vhoIly  arlicular, 

Fig.  443. 
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RIght  middleciindfonn.    /t.  Hincraspecl;  *, nutera-iiK^  t. 


9lightly  concave.  It  is  triangiilar.  with  the  dorsal  border  rounded.  the  outer 
>ncave.  and  the  inner  slraight  or  slightlv  convex.  The  anterior  surface,  ar- 
cular  for  the  secnnd  metatars;i!,  is  narrowLT.  It  has  a  slight  coiiV(;xiiy  in  tiie  upper 
irt  in  a  vcrtical  plane.  Thc  intcrnal  surface  h.is  an  articular  faeet  corresponding 
I  ihat  on  the  internal  cuneiform  and  a  rough  deprcssion  for  an  interosseous  liga- 
lent.  The  external  surface  has  n  facet  along  ihe  hind  border.  broader  above 
lan  below.  and  rarely  a  small  one  at  the  frnnt  Towcr  angle,  both  for  the  e.\temal 

'  o«  cunvlfnritic  McnndaBi. 
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cuneiform.     The  mlddlc  cunciform  articulalcs  wilh  thc  »raphoid,  ihc  internal  aiH 
external  cimeifomis,  and  thc  sccond  meUtarsiil. 

Development.^t  )ne  centre  appears  in  the  iourth  ycar. 

THE   EXTERNAL   CUNEIFORM. 

The  e-xternal  cuneiform,'  secn  from  abovc,  is  much  longer  than  brt>ad,  wiih  a». 
very  obliijue  proximal  bordcr  slantini^  oiitwari.i  and  backward,  an  anturior  bord«- 
runni])g  IkjS  obli<|uely  in  the  same  direclion,  an  iniier  cHie  close  iigainsi  llie  midillts- 
bone  in  its  proximaJ  third  or  one-liah'.  then  rcceding  from  it  and  exiending  onl<i  lh<^- 
outer  side  of  the  sccond  mciatanuil,  and  an  uuter  Uirdcr  first  running  forward  ;i[i(^^ 
oi]tward  againsl  the  cuboid,  and  tlien  foruard  not  q\iite  againsl  it,  but  overlap[>iiij.^ 
the  fourth  nieiatarsal.     Thc  ridgc  cunsiiiuiing  the  inferior  surface  does  not  tjuil« 
rcach  the  proxiniul  end.     The  posterior  surface,  Mhully  articuhir,  is  oblong,  wilk 
thc  long  axi5  vertical,  and  r.hen  a  little  convex.     Thc  anterior  surface.  articular  |o        r 

the  third  mctatarsal,  is  trian^nlar  and  aboiit  plane.      Its  inner  border  rises  hlghe f 

than  the  outer.    The  internal  surface  articniates  uiih  thc  second  cuneiform  bone  h 1 

Fin.  444. 
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one  or  two  corresponding  facets,  as  the  čase  may  bc,  and  has,  in  atklition,  a  facet  for 
the  ouler  sitle  of  the  base  of  thc  second  inelalarsal  al  the  front  uppcr  anglc,  and 
often  extending  doun  the  border  ;  or  ihe  middle  portion  may  bc  waniing.  In  Ihc 
mjddieof  the  surface  is  a  roughness  for  the  interosseous  ligament.  Thc  cxternal 
surface  is  chieflv  rough,  giving  origin  tn  an  interosseoiis  iigament  for  tlic  L-ulxtid; 
at  the  upper  proxiniaI  angle  Is  a  large  facet  for  thf-  same  bone,  and  at  thc  distal 
upper  angle  there  may  or  niay  not  be  a  small  one  for  the  side  of  the  fourth  meta- 
tarsal.  The  csternal  cimciform  aiticuhilcs  \vith  the  scajihoid,  the  middle  cuneiform, 
the  cuboid.  and  llie  second,  third,  and  fourth  metatarsals. 

Devclopment. — Oasification  begins  in  the  (irst  vear. 

The  Intercuneiform  Bone. — On  the  dorsum  there  is  a  little  pk  uhich  we       

have  calle«!  the  interaineiform  /ossa,  situated  between  the  proximal  portions  of  thc^^^^i 
internal  and  middle  cuneiform  bones,  usuallv  more  at  thc  expense  of  the  latter  th.i^^^— , 
of  the  former.     We  liave  at  least  t\vice  scen  a  separatc  ossicic,  the  run  1 1  mii  i"ri  im   j^ 
bouf,'  in  ihis  fossa.     The  better  speclmen  uas  wcdge-shapcd.  its  length  exceedir^^^ 
one  centimetre.      It  clearlv  was  more  intimately  rclalc*d  to  thc  middle  than  to  1%-%^ 
internal  cuneiform.     Pfitzner  has  since  seen  it  fused  with  the  former, 

THE   METATARSAI.   liONES. 

Of  these  fivc  V^nes^  the  first  Ls  very  much  the  largest,  allhough  the  shor 
The  second  is  the  Itmgi^i.  and  the  oihers  of  about  e^ual  length. 

The  first  mctatarsal  bone  has  a  concave  base  correttponding  to  the  facet 
the  internal  Luneifurni.  \vhich  i^  prolonged  down  inlo  a  point  {luberosUy)  rat«*^, 
to  the  outer  side,  on  the  external  ;ispect  of  which  the  peroneus  Inngus  i.s  inser*^ 
intt)  a  rounil  im])res.sion.  On  the  inner  side  of  the  base  is  a  small  promhi^nce  ~^_ 
the  tibialis  anticus.  A  smooth  facet  for  the  second  tnetatarsal  is  often  found  on  ^*^ 
outer  side.     A  groove  for  the  cajisular  liganient  more  or  les.s  ]jcrfectly  cncirclcs  («•* 

'AI^al.  Anzeiger,  Ild.  xx.,  1902. 

*0»  rvnvifom«  UrllnB.     'Om*  M«taUrM)ta  ■•¥. 
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Riitht  Rnt  mrtatanml     A,  i>r»xitnal  BS)>en:  S,  plaiitat  asi^ct ;  C  dorsci  upcct. 

SJncave.     The  bonlers  boundinj;  thc  outer  surface  are  the  most  distinct.     One 
tAAo  nutrient  forainina  enter  this  surface,  running  diatally.     The  cnlargcd  and 
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aded  distal  end,  the  Aead,  is  articular  exoept  at  the  sides,  where  it  is  flattencd. 
Tie  fiacet  extends  farther  onto  the  plantar  aspect,  whcre  it  cxpands  !atcrally.     It 


Coboid 


1  metaUrvU.    A,  dlRal  aspcct ;  B.  dormi  upcct ;  C,  ptenUr  aspect. 


FlC.  450. 


rd  and  hackuard.     The  inner  surface  has  lwo  facutfi  for  ihe  second,  and  the 
'  surface  one  at  ihc  top  for  ihc  fourth  mctatarsa!.     The  base  of  the  fourth 
Itarsal  is  a!so  obliijue.      It  has  an  oblong  facet  (or  ihe 
oid,  and  a  slngle  internal  one  at  the  top  for  the  third, 
is  soparatcd  from  the  proxinial  cnd  by  a  rouj^h  spact; 
inseriion  of  an  intcrosst-oiis  ligamcnt  from  the  tarsus. 
is  extcrna]ly  3  triangular  facet  at  the  uppcr  angic 
ae  liftli.      Tliis  last  facct  is  bounded  in  front  by  a  ciccp 
ive  uhich  recei\'es  tht  edge  of   the  (acet  on  the  fifth. 
[fifth  metatarsal  has  an  c\'en  niore  obnque  base,  the 
'  two-thirds  of  \vhich  bear  a  facet  for  the  ciiboid.      The 
pari  is  prolonjjcd  as  the  tubcrosity  l>eyond  the  edgc 
;hc  foot,  overhanging  the  joinl.     The  inncr  side  has  a 
t  for  the  fourth  metatarsal  bone. 

fThe  shafts  of  the  iiK'tatarsaJ  boncs  are  llatlened  lat- 
»•.  but  theoreticallv  three-sided,  like  the  first.  The 
pnd  has  an  external  surface  looking  directly  otitvvard  ;  a 
irior  one  at  the  base,  which  twists  so  as  to  bccome  in- 
aL  This  is  separatcd  from  the  fornicr  tn  the  dislal  two- 
is  of  the  shaft  by  a  sharp  rid^e.  The  third  side  is  internal 
he  base,  but  soon  beconies  mferior.  Tlie  shaft  of  the 
'd  ditfers  only  slii<htly.  the  external  surface  lookinj^  some- 
t  upwnrd  and  there  being  more  of  a  ridjje  below.  fn 
>urth  it  secms  as  if  the  proximal  part  of  the  shaft  had 
bent  outward  on  ils  a.xis.  so  ihat  the  outcr  side  looks 
upward  and  the  other  two  are  less  lwisted.  In  the 
thi3  process  has  ijnne  larther :  the  ori>finally  outer  side 
the  upper.  sepanited  by  one  border  from  the  inner  and  by  another  from  the 
ior.  This  last  border.  now  esternaj,  represcnts  the  one  that  was  the  inferinr 
tie  third  metatarsal.  The  nutrieni  Joramina  of  the  foiir  outer  metatarsals  are 
te  extemal  surfacos,  nmning  npuard.     They  are  not  vcry  constant. 
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Fig.  45 t. 

o«  iutcnncUiarscum 


The  heads  of  the  metatarsal  bones  are  compressed,  like  the  shafts,  (rom  side 
to  side,  and  have  trach  a  pair  ni  latftal  tubercles  al  ihe  durbul  as[}ect  of  the  end  of 
the  shaft,  separated  by  a  groovc  from  the  articular  suriace.  Latcral  ligaments  are 
attached  both  ta  the  luberclcs  and  the  groovcs.  The  ar- 
ticular surface  is  oblong,  extonding  wcll  onlo  the  planur 
sidf,  where  it  uiids  in  lwu  lalcral  prolongationa,  of  vhich 
the  outer  is  the  more  prominenl.  A  line  connecting  their 
ends  wc)uld  be  oblique  lo  ihe  shaft,  especiallv  in  the  outcr 
toes. 

Fusion  of  the  outtr  cuneiform  with  its mctaiarsal  occur^ 
occasionalIy  at  the  plainar   aspect.       It  is  probably  oon— 
genital.       Pfitzncr    has   scen  it   at   scvcntccn   and   wc  at 
nineteen. 

Dcvclopment.  — Centres  for  the  shafts  of  tlic  meta^- 
larsal«;  appcar  iowards  the  end  o(  ihe  chird  nionth  of  fcel^i 
lifc.     A  prosimal  cpiphysis  for  the  (irsl  and  distal  ones  lot 
ihe  others  appear  in  llie  third  year.  fusing  at  aliout  sever*-' 
teen.      Occasionallv   the   metalanials,    especially  the  fir^^ 
ha\e  an  epiphysis  at  each  end.  I 

Os  Intermetatarseum. — This  is  an  occasional  wedge-shaped  bone  found    0»^ 
the  dorsal  aspect  nf  the  font.  betuern  the  internal  cuneiform  and  the  first  and  secoi 
metaiarsals.     It  may  articulaie  wiih  ali  three,  or  with  any  of  thcm,  or  bc  attached 
theni  by  coniiective  lissue.     More  t)ftcn  it  ts  connectcd  by  honc  with  one  of  ifie  thf" 
neighbors.  especially  with  the  interna!  cuneiform.  of  wliich  it  may  seem  to  be  a  p»" 
česa  t  Fig.  451 ).      It  is  found  in  some  form  once  in  ten  feet  (Pfitzner). 
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THE   PHALANGES. 

There  are  two  for  the  great  toe  and  three  for  each  of  the  olhcrs.  Although 
very  diifcrcnt  prupoiliuns,  ihcv  prcsunt  the  fcatures  wliich  have  beeii  described  f* 
those  of  the  liand,  especially  tlie  shape  of  the  articular  sur- 
faces.  The  first  phalanx  of  the  great  toe  is  about  as 
!ong  as  that  of  the  thunib  and  nearly  twice  as  broad.  There 
is  a  tubercle  for  nuiscular  inserlion  at  each  side  of  the  pal- 
mar  aspect  of  the  base.  The  terminal  phalaiix  o(  the 
great  loe  is  alao  verv  massive.  The  first.  or  proxinial,  pha- 
langes  of  the  other  toes  diminish  in  lenglh  from  wilhin  oiit- 
ward.  Those  of  the  second  row  are  so  short  as  to  be 
almost  cubical,  although  they  are  broader  than  thick.  The 
terminal,  or  distal,  phalanges  are  vcry  rudimentary. 
Ptitzner'  h;is  shoun  that  in  aboiil  onc-third  of  the  cases  ihe 
termina]  phalanx  of  the  Htdc  loe  is  fused  wilh  the  middie 
one,  even  before  birth.  Presumably  lhey  nei'er  were  dislinct 
in  the  embrvo.  As  hc  has  found  this  conditJon  in  Egyptian 
miimmie^,  certain  ver>'  pessimistic  views  as  to  ihe  (icgener- 
ation  in  store  for  the  human  foot  are  prnbablv  unwarranted. 

Sesamoid  Bones. — Those  of  the  first  nieiatarso-pha- 
langeal  joini  are  large  an<i  constnnt  ;  tfiose  of  ihe  same  joinl 
in  the  other  toes  ver>'  rare.  The  lc;ist  unconimon  are  those 
of  the  fifth  toe,  of  \vhich  the  inner  sesamoid  is  found  in  5. 5 
per  cent.  and  the  outer  in  6.2  pcr  cent.  A  sesamoitJ  o(  the 
interphalangcal  joint  of  the  great  toe  is  found  in  50.6  per 
cent.  (Pfitzncr'). 

Development. — The  first  nucleus  to  appear  is  thai  of 
the  distal  plialan.v  uf  ifie  great  toe  at  the  end  of  the   third 

fcetal  nionth.      Those  of  the  olher  distal  phalanges,  excepl  the  tiflh,  come  some  tv_    ^ 
w«x-k3  later.     The  bones  of  the  pro.\imal  row  seem  to  ossify  rather  later  than  t -^-4 

*  Arch.  fiir  Anat  und  ET»twick.,  1890. 
'  Morph.  Arbeiten,  Bd.  i. 
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jnes,  but  ihis  order  is  not  constant.  According  to  Rade.'  the  middle  phalanges 
>egun  to  ossify  in  the  cighiecnth  week  of  foetal  life,  bul  we  have  found  bone 
Ig  considerably  laitrr.  The  procesa  ol  ossihcation  in  the  lourth  and  fiflh  loes 
dedly  later  than  al  the  inner  sideoi  the  fool.  It  does  not  begin  in  the  middle 
IX  of  ilie  lifth  lUl  ncar  term,  and  we  have  sometimes  seen  no  sign  of  it  in  the 


Ificiition  of  boii«  <rf  Ih«  (ool.  j1.  durltm  «ixth  frrtal  monih;  J7.  nt  eijthth  ffrtal  mcmlh;  C.  ai  hlnh ;  D, 
|f$t  vEar:  £,  lirlwrcn  thr»  and  fmif  vrar«;  f.  «t  nbout  fifircri  vcara  o,  for  sliftft  of  mvUtancils:  A,  lor  cal- 
ic.i<M  pioxEmalptuUnK^;  rf.  (or  disial  phabnitM ;  ^-.f^ir^iitnKiilu*:/,  (ormidtilc  |>hiilang« :  f ,  lor  cuboid ; 
nemal  mnnrnmi ,  r.  tnr  hcads  nt  meuiitrMl  hmin  and  baM  ni  *int  prokiina]  phiilans :  j,  for  ba«e  of  Rnl 
InbnK :  >.  for  inl^mal  t:u»ciform :  i.  [ur  bkse  ol  ftnt  mcuttanal. 


and  even  in  the  foiirth  at  birth.  ProximaI  cpiphvscs  appcar  from  the  fourth  to 
Xth  year.  and  fiise  at  about  9ixtefn.  The  terminal  phalanges  have  distal  caps 
bose  of  the  hand.  The  lifth  toe,  according  to  Pfitzner,  has  the  fo]Iowing  pccu- 
•s  :  ihe  proxifnal  epiphysis  of  the  second  phalanx  and  the  centre  for  the  shaft 
i  terminal  one  are  u-anting,  the  proximal  epiphysis  o(  the  latter  being  greatJy 
;erated. 

'  Arch.  fiir  Mik.  Anat..  Bd.  Iv.,  1900. 
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PRACTICAL   CONSIDERATIONS. 

The  union  of  the  foot  with  thc  leg-  at  H  ngfit  atigle,  wliUe  necessitated  by  ih^ 
erect  atUlude  of  man.  makes  it  essemial  that  tUe  bones  of  the  fuot  shull  be  soshapciA 
and  uiittc*d  that  thcv  niay  afford  a  basis  for  l>oth  suppnrt  and  propulsion,  ali  prt— 
hciisilc  lunction  bciiig  sacrihccd  to  thosc  tnds.     Accordin^ly,   we  find  the  tarsu^ 
proportionately  muc!i  larjicr,    bolh    it  and  ihe  metalarsus   slronger,   and  the  pha  — 
lanjjes  nmch  smalU-r  and  less  mobile  than  the  corrcspondiiig   piirts  of  thc  hand— 
The  strcng^h  of  the  fot^r  and  its  comparative  freetlom  fruni  injurv,  in  spite  of  its  con — 
slant  exposurt  tu  iraumatisms  of  various  j^rades  of  scverity,  are  diic  to  the  arrange — 
nient  of  its  coni|jonent  bones  into  the  form  of  an  arch,  which  is  well  adapted  not  only  ic^ 
sustain  wetght  and  to  provide  Ie\erage  for  inotion,  but  also  lo  resist  and  distributt== 
eKcesaive  force  received,  as  in  falls  upon  ihe  feet.     The  poslerior  pillar  of  the  arch  » 
composed  of  the  os  calcts  and  thc  hinder  portion  of  the  astragalus,  has  but  one  join  ■«_ 
— the  calcaneo-astragaloid— vvitli  a  very  limited  rarge  of  motion.     The  acdon  of  th«^ 
calf  ntusclcs  upon  the  heel  is  thus  applied  to  the  dcvation  of  the  hinder  pillar  wilt-m 
the  least  possible  expenditure  of  force.   as   there  are  no  unnecessary  movement^^ 
between  their  point  of  insertion  and  the  ankle-joint. 

The  anterior  pitbr  beginning  at  the  top  of  thc  astragalus — the  summit  of  ih^^ 
arch — may  be  said  to  include  praciically  most  4>f  the  foot  anterior  to  the  ankle  and  tcT:^ 
scparate  natura]ly  into  ( t )  a  larger  and  stronger  inner  division  coiislsting  of  the  nect^c 
and  head  of  the  astragalus,  the  scaphoid,  the  ihrec  cuneiforms,  and  the  thrce  innc-j« 
meialarsals  ;  and  (  2 )  a  weaker  and  smallcr  outer  division  composed  of  the  cubcu^^: 
and  the  rcmaining  nietatai'sals. 

The  anterior  piUar  thus  secures  in  ihc  wide  surface  of  the  distal  extreniities  c^^ 
the  inetatarsal  bones  a  broad  basis  of  supporl  ;  its  inner  division  carries  most  of  ih.  -^ 
weight,  and  is  enabicd  to  do  this  by  the  tliickncss  and  strength  of  the  mctalarsal  boft.  -^ 
of  the  greai  toe  and  by  the  larallclism  of  the  laiter  uiih  the  great  toe  ;  its  oute^^ 
division  bears  less  wcight.  but  supports  ihc  inner  division  latcrally  and  broadens  th.  -^ 
surface  in  contact  with  thc  ground.  Thc  normal  foot  thus  rcsts  dircctlv  upon  the  r^^ 
calcis  and  the  anterior  extremities  of  the  metatarsals,  the  outer  sidc  of  the  loot  aidin 
more  in  pre3er\'ing  lj;dance  thun  in  carrying  weight. 

An  imperfect  transvcrse  arch — including  tlie  scaphoid,  cuboid,  and  cuneifom: 
adds  to  the  elasticliv  of  the  foot  and  aids  the  main  arch  in  affording  a  pressure-fi 
area  for  the  plantar  vessels  and  nerves.      Both  archcs  tlcpcnd  for  their  intcgrity  n 
only  upon  the  shape  of  the  bones,  hui  also  »ipon  the  fasciie,  ligainenls  and  tcndon? 
and  to  some  extent  upon  the  sniall  plantar  muscics.     Stili  another  transverse  arch  ^^ 
fonncd  by  the  baaes  of  thc  metatai^  bones,  and  a  third,  bul  less  distinct  one,  b*  J3 
their  heads. 

Perhaps  the  most  accurate  conceptlon  of  the  foot  mechanica!Iy  is  as  a  semi-dnnfr  ^^ 
(Ellisj.  the  vvhole  dome  being  completetl  in  wcll-shapcd  feet  when  the  inner  bord«  "^ 
are  approximated. 

The  epiphysis  of  the  os  calcLs-occupies  the  posterior  rounded  extremity  of  thc" 
bone,  and  has  inserted  into  it  the  tendo  Achillis.      No  positive  clinical  e\'idence  f»f 
separation  exisls,  but  it  is  probable  that  the  X-rays  wiU  shou-  that  in  voung  persons 
lesions  hcrctrjfore  supposcd  to  lje  fractures  of  the  os  calcis  from  muscular  action  are 
actually  epiphvseal  disjunctions. 

Thc  epiphyses  nf  the  rcmaining  bones  of  the  foot  havc  but  httle  surgical  interesi 
The  first  metatarsal.  like  that  of  the  thnmb.  has  its  epiphvsis  at  thc  proKimal  end. 
and  lo  that  extent  rcscmbles  a  phalanx.  The  other  four  metatarsals  have  their  epiph- 
vses  at  the  dista)  ends.  Ali  the  phalangoal  epiphvses  are  at  ihe  proximal  ends. 
In  the  m etatarso -phalangoal  joints  the  syn')vial  membrane  is  in  closc  rclation  to  the 
epiphyscal  lincs  ;  111  the  phalangeal  joints  it  Is  nnt.  A  kn<iwledge  of  thesu  facts  mav 
occasional]y  be  useful  in  cases  of  disease  or  injur>-  Hmited  to  a  particular  lxjne. 

Fracture  of  the  bones  of  the  larsns  is  rare,  esceiil  as  a  resull  of  cnishing  Jnjiiries 
or  of  falls  from  considerablc  heights.  If  iho  honcs  of  the  anterior  pillar  are  brokcn, 
it  is  ustially  by  direct  violencc.  as  thc  nunierous  joints  and  ligatnents  of  this  region 
render  it  so  elastic.  and  so  diffuse  forces  applied,  as  in  jumps  or  falls,  as  effectuallv  to 
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Iht  Eraclurc.  The  boncs  of  thc  posterior  pUlar  are  brokirii  in  bolh  ways.  In 
ihc  astragalus  is  apt  to  biuak  about  its  neck, — llie  weakesl  porlion  ;  or  if  the 
$  slrungly  dursiHcxcd,  thc  antcrior  articular  t-dgf  «.)f  the  libia  may  act  as  a 
Č  and  split  it  across,  The  os  calcis  may  be  bmki-ii  bL*twt'eii  the  astragalus  and 
Ilound. — comprcssion  fracturc  ;  or  it  mav  bc  brokcn  bohind  ihc  instrtion  of  the 
)gr  calcanco-sciiphoid  llgament,  thv  antL-rinr  arch  bciiiy  llaltriiL-d  by  the  fall,  bul 
jianienl  resisting;  rupture.  A  (ew  cases  of  fraclure  oi  tJie  sustentaculuni  tali  have 
teporled,  the  fuol  Iiaving  beeii  iii  foicible  inversion.  the  lesser  pnieess  (su.sten- 
bn)  btaii^  brokcn  ofi  a^ainst  the  L-dj^e  of  the  astra^alus.  In  each  casc  this  ivas 
Ibd  by  eversion  and  sinkin^  of  the  inner  border  of  tlie  foot  (valgusj,  the  support 
'by  the  inteniaj  articulating  surfacc  to  the  astra^alus  having  bcen  removfd. 
EK  the  inetatarsal  bont^,  llie  first,  aUhuuj^li  Uie  stronj^cst,  is  most  lrequeiitly  brokcn 
^  it  carries  so  large  a  proportion  of  the  bodv  weij;ht  and  bet-iuse  it  receives  an 
t  share  of  the  violence  in  falls  associated  with  c\ersion  of  the  foot  The  fiflh 
ll  nexl  in  frequency  because  of  its  exposcd  position  on  the  outer  side  of  the  foot 
he  added  violence  in  cases  of  invcrsion. 

^is/oattion  of  scparate  bones,  especiallv  *if  [hc  astragalus,  is  rare.  It  is  alwaj"S 
i&ult  uf  the  apjjlieatioii  of  consideruble  crusliint  forcc,  is  usually  associaled  wilh 
'injuries,  and  is  inHuenced  but  hltle  by  anatomical  lactors. 

^isease  of  the  bones  of  the  foot,  and  especiallv  tuberculous  disease  of  the  tarsus, 
tunon  because  of :  ( i )  the  freqiiency  of  traumatlsm  ;  (2)  the  exposure  to  coM 
lamp  and  the  scanty  protection  affordcd  by  the  superjacent  tissues ;  (3)  the 
leness  frnm  llie  centre  of  circnlaiion  and  the  depcndent  position  of  the  part, 
faivoring  conjfcstions  ;  (4)  the  preponderancu  of  canccilous  lissue  in  the  bones  ; 
I5)  the  difticulty  in  securing  perfect  rest,  especially  afler  niinor  injuries,  which 
K>se  most  often  fnllowed  by  tuberculous  ostettis.  It  .iffects  most  frequently  those 
I  that  bcar  most  of  the  weipht  of  the  bodv. — the  os  calcis,  the  head  of  the 
jalus,  and  tiu-  l>asc  of  tlie  6rst  inetatarsal.  h  is  more  likely  to  remain  localized 
[situated  in  the  os  calcis  or  in  the  hindcr  partof  ihe  astragaUis  ;  in  ihc  anterior 
0X3  of  the  tarsus  the  number  and  complexity  of  the  synDviaJ  cavities  (often 
omrnuntcatin^)  tend  to  prolonjr  and  to  spread  the  disease.  In  disease  uf  the 
bones — excepting  the  astragalus,  to  \vhich  no  muscie  is  attached — the  tendon 
is  in  ihf  virinitv  may  bc  involved  by  direct  extensttin  from  the  periosteum. 
^ny  metaiar<;al  bofte  may  be  involved  in  cascs  of  "  perforalinjj  vilcer. "  the  silua- 
f  the  latlcr  bt-inj^^  determint-il  iisuallv  by  the  dej^ee  of  pressure  iipon  llie  sf.*le  in 
in  which  aniesthesia  is  already  present  ;  hence  the  frequency  wilh  which  the  first 
arsal  is  Invi)Ive<l  in  this  (list;;ist!. 

%xn'sion  of  the  separate  bones  has  frequent]y  been  pcrformed,  especially  of  the 
rahisand  os  calcis. 

Landcnarks. — On  the  inner  side  of  the  foot  can  be  felt :  {a)  the  ridpe  between 
ner  and  posterior  surfacesof  the  os  calcis  ;  (b)  tlie  tubercle  of  the  os  calcis  ;  ic) 
Istenlaculum  t:ili.  one  inch  directU'  below  the  tip  of  (he  malleolus  ;  {d)  from  one- 
O  three-qnarters  of  an  inch  in  fronl  of  the  latter  the  head  of  the  astrapalus.  verj- 
Jable  in  flat-foot ;  (r)  from  one-h:ilf  to  tliree-quarters  of  an  inch  more  anterior 
Ominent  tuberosity  of  thescaphoid,  the  space  belM-een  it  and  the  susteniaailum 
filled  hy  the  inferior  calcaneo-scaphoid  ligamcnt  and  the  tibialis  posticus  tendon  ; 
the  tuberositv  ihc  tendon  may  be  traced  to  the  bark  of  the  inner  malleolus  ; 
Jhe  internal  cuneiform  ;  (j^)  the  base  (one  and  a  half  inrhes  in  front  of  the 
Oid  tuberositv).  the  shaft,  and  the  expanded  head  of  the  first  metatarsal  :  {h) 
|be  of  the  first  phalanx  \vith  the  internal  sesamoid  bones  just  benealh  ;  (/)  the 

pn  the  outer  side  are  to  be  felt :  (a)  Ihe  ridg^e  between  the  outer  and  posterior 
es  of  ihe  os  calcis  ;  (b')  the  external  tubercle  of  the  os  calcis  ;  (>)  the  peroneal 
?le,  three-qnarters  of  an  inch  lw*low  and  a  litrle  in  fmnt  of  the  tip  of  the  external 
[llu3,  \y'\n\^  bctween  the  long  and  sliort  peroneal  tendons  ;  (d)  the  external 
ts  of  the  os  calcis  and  (ivhen  the  fout  is  inverted )  the  ed^e  of  its  anterior 
nity.  Iyinif  just  above  the  cuboid  ;  (t)  die  prominenl  base  of  the  fifth  metatarsal 
tt  two  and  a  half  inches  in  front  of  the  malleolus),  the  shaft,  anrl  the  ex[)anded 
Df  that  bone  ;  {/)  the  phalanges. 
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On  ihc  šole  of  ihe  fooi  betw«:n  the  luberosilv  of  the  os  calcis  and  the  heads  d 
the  metalarsals  ihir  bones  cannot  bc  felt  distinctly.  Tht  inlcrnal  sesanioids  are 
directly  beneath  the  firsl  mttatarso-phalan^eal  artlculation. 

On  the  dorsum  of  the  foot,  when  at  right  angles  to  the  leg,  tht  bones  of  the 
tarsiis  form  a  sniooth  rounded  convexity,  with  a  slight  elevation  belween  iis  middle 
and  inncr  thirds.  made  up  of  ihe  head  of  the  astnijijalus.  the  scaphoid.  the  middle 
cuneiform,  and  the  sccond  metalarsal.  With  the  foot  in  full  extension  the  head  d 
the  astragalus  prujucts,  and  the  extrcmc  antcrior  cnds  of  the  rldges  bctucen  ihe  upper 
and  latt-ral  arUcular  surfaces  of  ihal  bone  can  be  fell.  Tlie  internal  cuneiform  at  ihe 
summit  uf  the  instep  is  easily  recognizcd.  The  other  cuneiforms,  the  cuboid,  and 
the  metatarsals  can  be  felt  in  thin  feec. 


THE   ANKLE-JOINT. 

The  articulation  is  bet%%'een  the  bones  of  the  leg  and  those  of  the  foot  as  a 
whole, — /.<•.,  bettteen  the  tibia  and  fibula  above  and  the  astragalus  bolow.  h  is  a 
hinge-joint,  although  the  mortise  of  the  leg  bones  and  the  top  of  the  astragalus  are 
botn  broader  in  front  than  bchind.     The  ligaments  are  :  the  capsuiar,  supporting 


Fig.  456. 


the  svnoviaf  membrane,  and  itself  strenglhened  by  very  slrong  bands  at  the  sides 
{taUrat  ti^amnih^  and  bv  a  wcak  one  at  the  bacfc.  There  is  also  a  middle  extemai 
laierai  H^ament  qintc  dtstinct  from  the  capsule. 

The  capsule  (Fig.  456)  arises  from  the  front  of  the  tibia  nearlv  one  centi- 
metre above  the  lower  bordcr,  from  the  edge  of  the  anterior  tibiofibular  Hgamcnt, 
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from  the  front  of  bolh  malleoli  at  some  dUtancc  from  ihc  antcrior  border,  and  froni 
the  under  side  of  both  malleolar  articvilar  sarfaces.  The  posterior  half  of  thc 
supenororigin  13  doser  lo  the  articular  border  both  of  tlie  back  of  the  tibia  and  thal 
of  ilie  inner  malleolus,  but  it  ariscs  from  the  posterior  border  of  the  outcr  malieolus, 
so  as  to  Icave  a  deep  pocket  behind  the  outer  articular  surface.  The  inferior  inser- 
tion  siirrounds  thc  articular  surface  on  thc  top  and  sides  of  ihe  astragalus,  bcing 
dose  to  the  cartilagc,  exccpt  in  front,  wherc  thc  distance  may  bc  one  centimetre, 
and  behind,  vvhere  the  separation  is  less.  This  capsule  consists  in  front  of  longi- 
tudinal  tibres  of  no  great  strenpth,  often  with  fat  lietween  theni.  Thc  posterior  part 
of  the  capsule  is  extremely  thin. 

Fig.  457- 
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RIkIiI  ankk-ioint.  outer  aspect. 

The  internal  latcral '  or  deltoid  ligament  (p-jg.  456)  is  an  extremely  strong 
pari  of  thc  capsule.  arising  from  the  notch  in  the  posterior  border  and  from  the 
lip  of  the  inner  mallcohis,  the  former  portion  being  almost  one  centimetre  thick, 
nmning  downward  and  barkvvard  to  thc  astrapahis  belo\v  the  inner  articular  surface 
by  its  deeper  fibrcs  and  to  the  sustentaculum  tali  by  the  superhciiil  ones.  Thc 
grcat  strenjjlh  of  this  part  of  the  ligament  is  appreciated  by  cxamining  it  afler 
division.  The  anterior  part.  thinner  but  stili  strong,  runs  to  the  inferior  calcaneo- 
scaphoid  ligament,  and,  joining  the  supcrior  astragalo-scaphoid  ligament,  may  be 
!raced  lo  the  scaphoid.      It  has  no  line  of  separation  from  the  front  of  the  capsule. 

Thc  external  lateral  ligament  (Fig.  457)  is  dcscribed  as  consisting  of  thrce 
bands  which  radiatc  fruni  liie  cxternal  nudleolus,  although  onIy  two  are  reaUy  parts  of 
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thc  capsule.      The  anicriot  band^  C  Fig-  4»S7)  passes  (onvard  ami  inuard  (roi 
front  borcler  of  Uie  nialleolus  tu  the  astra^alus  in  front  of  the  luteral  articular  sur/acc 
It  is  made  tens«  iii  pUtnUir  titt.\ion.      '\\\^. posterior  band^  (FijI-  457) — ^  vt^rj*  stronp 
one — arises  (rom  the  holUnv  on  theinside  of  the  tip  of  ihe  outer  mallcolus  and  runs 
in^vard  and   backward   to  tlic  astragalus  behind  the  poslerior  ouler  angle  of  iht 
artiailar  surface.      It  is  madt-  tense  in  dorsal  flexion.     VVith  thc  iransverse  lihio- 
fibular  ligament   it  considerablv  strengihcns  the  lxick  of  the  capsule.      The  nitddU 
band*  (Fig.  457),  more supcrficial  and  tendingto  befrccfrom  thc  capsule,  ruasdonn 
ward  and  backward  to  a  faint  tuberde  on  the  outer  side  of  the  calcancum.     It  can 
be  made  fully  tensc  by  no  motiun  in  tlic  ankle-joint  alone,  but  restrains  oenain 
motions  of  thc  astragalus  on  thc  calcancum.     The  capsule  between  these  bands  is 
ejtcessivelv  thiii.  n 

Thc  aynoviaI  membrane  Uning  thc  capsule  is  in  thc  inain  pcrfect1y  simple»lf 
following  the  latler  ;  it  preseiils.  however,  a  prominent  fold  011   tlie  insidc  of  ih^s 
joint  Dver  the  posterior  band  of  the  exttTnal  lateral  ligament,  and  nuikcs  aomethiii^g. 
of  a  pouch  abovc  this,  be]ow  the  transverse  ligament.     It  covers  the  pad  of  lat  btt«^| 
twecn  the  bones  of  the  leg.  V 

Movements. — The  articulation  attheankle  is  essontially  ahingc-joint,  althoiigt« 
not  a  pure  one.  sincc  thc  fibula  movcs  on  the  tibia.  ajid  ihe  astragalus,  bcing  mor^^ 
closely  fastened  to  the  fibula.  follows  tlie  laltcr  in  i{s  movements;  thus,  theome«' 
end  of  the  transverse  axis  of  rotation  is  subject  to  displacement.      When  the  fool  is 
midrt'ay  In-tivecn  flexion  and  cxtension,  it  is  pnssible  in  the  dead  bodv  to  inipart  a 
certain  lateral  motion  to  the  astragalus,  ihc  lateral  Ugaments  bcing  apparentlv  not 
tense  ;  but  it  is  highly  improbable  that  this  ever  i*ccurs  during  life,  unless  under 
accidental  circumstances,  for  the  muscies  supplemeiit  the  ligainents.      As  the  foot 
muves  into  dorsal  flexion  the  broatlt^t  part  of  the  astragalus  coimii  into  thc  broadest 
part  of  the  socket,  forcing  the  mallenli  somc\vhat  apart.      In  some  cases  it  would 
appear  that  thc  fibula  rotates  on  a  longitudinal  axis,  ivliile  ihe  hcad  slips  backvard, 
but  both  thc  degrce  and  even  the  nature  of  the  movement  are  unccrtain.     Thc  foc 
is  held  firm  and  iminovablc  by  thc  spring  of  the  bones,  by  tlie  tension  of  the  pos 
terior  ligament  and  of  the  posterior  and  middle  divisions  of  the  externul  lateral  one 
and  esiK*t:ially  by  the  slrong  posterior  pari   of  ihe    intrrnal   lateral.      In   extremel 
plantar  flexion  thc  narrowest  part  of  the  astragalus  is  in  thc  socket,  of  which  tbej 
bones  are  in  ihc  grcatcst  possible  approximatinn,  so  that  thc  pad  of  fat  tx-twecttl 
thcm  is  squcczed  into  the  joint  and  rests  against  thc  sickle-shapcd  facct  of  the" 
superior  surface,  cxcept  that  thc  hind  end  of  ihe  latter  is  againsl  the  posterior  tibio- 
fibular  ligament.     The  fold  in  the  jjosterior  ligament  is  brought  against  the  back  otj 
the  bone.    Thc  anterior  ligament  and  thc  anterior  parts  of  the  lateral  oncs  are  tens« 
Further  support  is  gaincd  by  the  back  of  the  astragalus  below  the  articular  fac 
resting  against  ihe  back  of  the  tibia  so  as  to  Inck  the  joint     The  front  bands  of  bot 
outer  and  inner  lateral  ligamcnts  are  tensc.     Thc  aclion  of  iho  numeroiis  niusclc 
Crossing  the  ankle  is.  of  course,  greally  to  slrcngthcn  it  and  to  prevent  any  givir 
bctween  the  bones  uhen  the  Ugaments  are  not  slrelched  to  the  utniost.      Moreovcr, 
thc  clasticitv  of  the  tibula  is  aii  iniportanl  element  in  ihe  mechanics  of  the  ankle- 
joint.  and  one  that  makes  it  impossible  to  contrive  a  model  that  will  represent  ihe 
conditiuns  actually  existing. 


THE   ARTICCLATIONS    OF  THE   FOOT. 


As  has  been  shown.  the  bones  of  the  foot  are  so  arrangcd  f  Fig.  431')  that  th« 
astragalus,  placed  nn  the  ralcnneum,  rarries  with  it  the  thrcc  inner  locs,  while  thc  two 
outer.  resting  on  the  culKtid.  are  mnre  under  ihe  infiuence  of  thc  movements  of  tlv 
calcancum.      It  is,  however,  possible  for  the  scaphoid  and  cuhoid  to  move  togeth 
on  the  two  proximal  bones.     The  cssential  joinls  for  the  mo\ements  of  the  foot 
bcsides  the  ankle-joint,  are  ihose  betvveen  the  calrancum  and  aslra^a/us  and  thc 
belvvecn  thc  astragalus  and  scaphoid  and  the  calcancum  antl  cnboid  rcspectivciv. 
The  joinls  between  the  smaller  bones  at  tlie  front  of  the  tarsus  are  mechanicallv  un^_ 
iraportant,  being  chic6y  to  brcak  shocks  and  to  alIow  an  indefinite  giving  in  tM^I 
arch  of  the  foot.     As  certain  Ugaments  are  conccrnetl  in  the  protection  of  aever^^ 
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Obliqti«  tection  ihrough  thc  ngbt  lool. 

Tigaments  it  Is  our  objcct  tn  avoid  pedantic  atteniion  to  usdess  dctails.     \Vc  shall 
consider  first  ihe  interossfoits  ligainents,  then  tlie  dorsaf,  and  ]ast1y  thc  p/an/ar  oncs. 


THE   INTEROSSEOUS   LIGAMENTS. 


Thc  astragalo-calcaneal  CFig.  457)  is  a  thick  laycr  of  fibrcs  filling  the 
jjroove  between  tlie  i\\n  adjacent  articular  siirfaccs  o(  cach  bone.  At  tlic  outcr 
part,  tthere  the  groove  wiHens,  it  tends  to  Hivide  into  two  lavcrs.  A  consicic-rable 
tjuantitv  of  fal  is  found  in  its  tneshes.  Rach  side  of  it  is  Uned  by  ihe  synovial  mem- 
brane of  the  joints  which  it  separatos,  An  occasional  superficial  band — ihe  cxternal 
stragalo-calcaneal  f  Fig.  457^ — mav  be  eontiniious  with  this  ligament. 

Tlic  calcaneo-cubo-scaphoid  (Fip.  460)  (scen  by  rcmovinjj  the  astragalus 
and  the  svnovial  membrane  covering  it^  is  a  serics  of  short.  strong  fibrcs,  collected 
into  bundlcs,  joinin^  the  front  of  the  calcaneum  vviih  the  outer  border  of  thc  scaph- 
oid.  and  by  a  weaker  division  wiih  the  inner  slde  of  the  cuboid.  It  forms  the  outer 
part  of  rhe  capsule  for  ihe  head  of  thc  astragalus.  reaching  to  the  dorsum.  This 
capsule  is  completed  by  the  superior  and  inferior  calcaneo-scaphoid  ligaments. 
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The  cubo-scaphoid  (Fig.  458)  passes  crossu-ise  bctwcen  ihesc  bones,  close 
to  tlie  last  ligament.  Us  sizc  varics,  being  in  inverse  ratio  to  ihe  articular  facel 
between  the  bones  il  unitos. 

The  cubo-cunciform  (Fig.  458)  is  a  sirong  band  connecting  the  non-articular 
surfacesof  ihe  ciiboid  and  the  uuter  cuneiform  at  their  distal  ends  from  the  plantar 
to  the  dorsal  border. 

The  intercuneiform  (Fig.  45H)  are  slron^j  lij^aments  connecting  tlic  distaJ 
non-articular  surfaccs  of  thesc  bones.  That  from  the  inner  side  of  the  middie 
cuneiform  dncs  not  completel/  separate  the  joints  before  and  behind  it.  The 
arrangcmcnt  between  the  middie  and  outer  coneiforms  is  variable  in  this  respect. 

The  interosseous  tarso-metatarsal  ligamcnts  (Fig.  458J  are  an  inncr  and 
an  outcr,  with  an  <jccasional  middie  one.  The  ittn^r,  a  atrong  l>and  arising  from 
the  outer  side  of  the  inlernal  cimeiform  where  it  overlaps  the  second  metalarsal.  runs 
obliquely  outward  and  ionvard,  most  of  its  fibres  going  to  that  bone,  but  a  few  to  the 
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outer  side  of  the  first  metatarsal.  The  outer  ini^rossrous  ligament  arises  from  the 
adjacenl  sides  of  the  extcrnal  cuneiform  and  thecuboid,  mingling  with  the  fibres  of 
the  ligamenl  a]ready  describcd  as  passing  between  thern,  and  runs  forward  to  the 
inncr  side  o(  the  l>ase  of  the  fourth  metatarsal,  tu  the  rough  surface  proximal  to  ihc 
facel.  and  to  the  plantar  half  o(  the  outer  side  of  the  ihird.  The  middie  interosseous 
ligament  is  inconstant  and  5.mall.  It  runs  from  the  outer  cuneiform  to  the  second 
metatarsal. 

The  interosseous  intermetatarsal  ligamcnts  (Fig.  458)  are  strong 
bands.  bcst  »ei-n  nn  scttion.  b<;t\veen  the  hjmes  of  the  four  outer  bones.  The  few 
fibres  between  the  h.ises  of  ilie  (irst  and  seconii  do  not  descrve  the  name. 

The  distal  intermetatarsal  ligament  is  not  an  interosseous  one.  propcrly 
speaking,  but  is  mentioned  here  as  it  is  an  Jmportant  piece  of  the  general  framcu*ork. 
It  is  a  fibrous  band  connecting  the  glenoid  cartilages  at  the  metacarpo-phalaiijjfal 
joints  prccisely  as  in  the  hand,  except  that  it  goes  to  the  great  toe  as  wcll  as  to  the 
others. 

THE   DORSAL   LIGAMENTS. 

The  dorsal  ligaments  of  the  tarsus  are  a  nnmber  of  bands  of  varying  dcg|-ec3 
of  distirictness,  aH  of  which.  in  part  at  le;ist.  assist  in  forming  the  capsulcs  o?  the 
various  joints.  aUhough  thev  mav  extend  farther. 

The  superior  astragalo-scaphoid  (Fig.  460)  might  bedivided  into  an  inner 
part,  composcd  of  fibres  running  from  the  inner  side  of  the  fnriner  lx>ne  to  the  inner 
and  dorsal  aspect  of  the  latter,  and  into  a  dorsal  part.  running  from  the  margin  of 
the  head  of  the  astragalus  forward,  with  an  inclination  eithcr  inward  oroutward. 
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THE   DORSAL   LIGAMENTS. 
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A  series  nf  well-mark<-*(i  but  not  stronjj  ligiiincnl^  rudintc  forward  and  oiitwnrd 
from  thL-  scaphoid  (  Fi^.  460);  ihree  doraal  scapho-cunciform  and  one  scapho- 
cuboid  ligament. 

The  dorsal  calcaneo-cuboid  ligament  ( Fig.  460)  is  a  thin  band  of  little 
note.  The  interosse^jus  calc;uitro-c uho- scaphoid  reachcs  tho  dorsum  by  the  part 
going  to  the  scaphoid.  The  ligament  just  mentioncd  is  somctimes  continnoiis  with 
it  at  ils  origin,  and  the  l\vo  ha\'e  been  callt;tl  hy  French  anatomists  the  Y-ligafaeni, 
to  which  mijch  consequence  has  bccn  ascribcd.  The  interosseous  ligament  is  the 
itnponant  one. 


Fig,  460 
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The  dorsal  tarso-mctatarsal  ligaments  (Fig.  460)  are  simple  for  the  first 
mctatarsal,  bcing  bands  running  from  the  internal  cuneiform.  Kor  the  others  they 
are  more  irregiilar.  and  ihere  is  an  interlaclng  wilh  transverse  dorsal  ligaments 
bctwecn  the  metatarsaU  connccting    the   outcr  four  boncs  and  ihc  sccond  lo  the 
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internal  cuneiform.     The  bands  over  the  cuboid  and  the  lwo  outer  mctatarsals ; 
cIoscly  imtTMfOvcn  with  the  tcndon  of  ihe  pcroneus  lerlius  when  thai   niusclt 
prestnt.     Thi;s<:  liganients  constilule  un  interruplcd  series  oi  bands  conver^ing  lor — 
ward  Irnm  cithcr  side  oi  the  foot. 

The  dorsal  lij,;aments  are  weuk,  and  nced  the  hctp  of  the  extCRSor  musclesoitf 
the  toes  to  resist  the  straiii  of  the  strong  inuscles  of  the  soIc. 

THE   PLANTAR    LIGAMENTS. 

The  planiar  ligaments  are  of  thrce  kinds  :  (a)  those  passing  from  one  lione  tca 
ihe  next,  and  thereforc  nothing  but  thickenings  of  the  capsule  :  (fi)  those  passing! 
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THE   CALCANEO-ASTRAGALOIU   jOINT. 

The  plantar  calcaneo-cuboid  ligamcnts  are  thc /onjf  nnd  ihe  jf/zar/.  The 
former,  known  as  thc  long  plantar  ligament  I  Fig.  461),  arises  iroin  the  perios- 
teum  of  the  under  side  ni  the  calcaneum  in  front  ai  the  posterior  tubercles.  and  nina 
fu>rward  as  a  flat  band,  at  rtrst  some  two  ccntlnictrcs  broad,  to  thc  whole  length  of 
the  ridgc  of  thc  cuboid,  exccpt  its  inner  und.  It  passes  beyond  this  to  the  bases  of 
tho  outer  ihree  inetatarsals  in  a  someuhat  broken  and  ueak  Iayer  of  fibres  forming 
a  hridge  river  the  groove  for  the  tendrin  nf  the  peroneus  longus.  Thc  short 
plantar  ligament  (Fig.  461)  is  in  part  hiddun  by  the  longer,  bvit  is  seen  at  its 
inntrrside.  It  arises  from  tlic  anttrior  tiiberclt;  of  the  calcanenm  and  the  bone  in 
iroiit  of  it  and  goos  to  thc  uiuier  side  of  the  cuboid.  betvvecn  the  posterior  border 
aiici    thc  ridge.     The  iiiner  fihrcs  run  obliquely  iorward  and  inward. 

The  inferior  calcaneo-scaphoid  ligament  1  Fig.  461)  fills  the  gap  on  the 

placitar  side  of  the  iu(Ji  betueeii  the  subteiilaculuin  and  tlie  scaphoid.      It  is  more  or 

iess   <livisible  into  two  parts,  vvhich  have  a  common  origin  from  the  antertor  border 

of    the  sustentacnium.       The  inner  and  stronger  part  runa  oblique]y  forward  and 

invvard  to  the  lower  l>order  of  the  scaphoid  ncar  the  tuberositv-     The  outer  part 

runs  more  ncarly  straighl  forvvard  lo  the  uuter  part  of  the  same  border.     There  is 

Keiitrrailv  a  sniall  interspace  between  tliem.      The  upper  surface  of  thc  inner  portion 

^i  tlte  hgamcnt  Is  cnvered  by  a  coating  of  articuJar  cartilage  compicting  the  joint 

for    trhe  head  of  the  astragalus.     This  cartilage  is  usuallv  wanling  at  the  aiilerior 

"iitcrr  angle  of  ihe  space  bcuvcen  the  boncs.      Bencath  and  to  the  inner  side  of  tlic 

^(varnem  runs  the  tcndon  of   thc  libialis  posticiis.     On  the  inner  side  of  the  faot 

wfti    Jijšjarncnl  is  continuous  with  a  part  of  thc  supcrior  astragalo -scaphoid  and  with 

"le    t:c^rrnination  of  the  deltoid  ligament. 

The  inferior  scapho-cuboid  ligament  (Fig.  461)  is  an  insignificant  group 

"IThe  inferior  scapho-cuneiform  ligaments  (Fig.  461)  are  three  distinct 
barkcJii^  of  \vhich  the  inner  is  thc  broariest,  thc  others  being  more  cord-like.  diverging 
fro«->-»  -^^i^f.  under  side  of  thc  scaphoid  to  thc  three  cnneiform  bones.  They  are  ali 
^^'"'■^^»»uoiis  wilh  ihe  tibres  of  the  lendon  nf  ilie  tibialis  poslicus. 

C_>n  the  plantar  side  there  is  a  ven.'  irregular  arrangement  of  (ibres  passing  from 
th^     tis^rsus   to  the  metatarsns  and   a   considcrable  svstem  of  obliquc  fibres  nnining 
'^ft^^r^^^l  anj  forM*ard  from  thc  cuboid  and  thc  fifth  mctatarsal  to  the  e.\ternal  cunei- 
lo^Tin   yn<l  to  the  bases  of  several  mctatarsal  bones. 

The  joints  of  the  phalanges  are  on  the  same  plan  as  in  the  hand  and  rc<|uire  no 
\>>^t:Vier  description.     The  sesamoid  bones  al  tlie  tarso-melaiarsal  joint  of  the  grcat 
\f>^  are  vcry  large  and  conneclcd  by  the  glenoid  ligament. 

THE   POSTERIOR   CAT.CANEO-ASTRAC.ALOID   JOINT. 

This  joint  (  Fig.  460)  is  separated  from  the  anterior  by  the  iiUerosseous  ligament, 
which  is  continuous  with  the  capsule  that  compIetely  surrounds  the  arliculation. 
TJiis  capsule  is  in  most  parts  weak,  but  is  strengthcned  behind  by  the  posterior 
astragalo- calcaneal  ligament 

THE  ANTERIOR   CALCANEO-SCAPHO-ASTRAGALOID  JOINT. 

This  articulation  (Fig.  460)  may  bc  called  a  ball-and-socket  joint.  although  the 
head  of  thc  astragalus  is  not  a  part  of  the  surface  of  a  sphere.  The  articular  surfaces 
have  been  described  with  the  bones.  The  socket  is  made  by  thc  anterior  articular 
facct  or  facets  of  the  calcaneum.  by  thc  posterior  facet  of  the  scaphoid.  by  the  inter- 
osseous  ligament  juining  these  externally,  and  by  the  inferior  calcaneo-scaphoid  liga- 
ment, with  its  cartilnginous  plate,  \vhich  fuses  on  the  inner  side  with  the  supcrior 
calcaneo-scaphoid  and  the  deltoid  Hgameni,  aH  of  whirh  make  a  capsule  around  the 
hea<l,  conipleled  by  the  intcrosseous  astragalo-ralraneal  ligament.  A  fold  ot  svno- 
vial  membrane,'  varioLislv  developed,  which  mav  contain  fihrous  tissue,  is  general]y 
found  on  the  floor  of  this  socket,  cxtending  back  from  tlie  iiiterniption  of  ihe  anterior 
facet  on  the  calcaneum,  or  from  a  corresponding  place  when  il  is  simple.  to  thc  inferior 

'  E.  Barclay  Smith  :  Journal  of  Analomy  and  Physiotogy,  vnl.  xjtx.,  1896. 
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bo«<i|er  oi  \hc  hcad  of  the  astmgalus.     The  tendon  of  the  libialis  posdcus  directly 
tKlMlh  «uid  tnienial  to  the  joint  n<lds  to  Its  secunty. 

The  motions  of  the  twu  stihastraj^aloid  joints  must,  of  course.  be  considored 
hrr.  Thcy  are  rcsolvcd  into  turniiig  on  aii  oblit|in:  axis  ruiining  through  the 
atefosseous  liganu*nt,  somotthat  interna!  to  its  middJe,  downwarU  with  sometliin^ 
ol  a  backward  and  in\vard  inclination.  Rolating  on  this,  the  posterior  concave 
articiilar  surface  of  the  astragalus  twists  with  a  screw  motion  on  the  opposed  siiriacc 
»i(  ihc  calcaiicuni.  As  the  back  ot  the  ostragaliis  moves  upvvard  and  outward,  tlic 
r^tlfad  [Mssea  do\vnward  and  inward  in  the  socket.  This  movenicnt  is  slopped  by  the 
^Ittint  of  ihe  pustcrior  articular  surface  of  the  aslragalua  catchlng  in  the  hoUou-  at  the 
front  of  the  convev  surface  of  iho  calcanctiin  tliat  il  plays  on.  This  is  a  most  efficient 
device  for  locking  the  joint.  The  opposite  motion  is  stoj>|jed  by  the  inner  posterior 
ttibercte  of  the  aslragiilus  iitriking  the  back  of  the  sustentacuUim  tali.  In  ihc  anterior 
joint  iherc  is  (liso  to  bc  considcred  the  motion  between  the  hcad  of  the  astragalus 
and  iht'  sraphoid.  Thestrong  intcrosseous  and  infcrior  caleaneo-scaphoid  ligaments 
do  not  allnw  much  dispJacemcnt  of  the  scaphotd,  but  it  seems  ihal  it  can  iravel  for 
a  shorl  distancc  up  or  tlowii  and  in  or  oiit,  and  can  therefore  be  slightlv  circum- 
tlucleti  ;  llic  chiei  molitm,  however,  is  one  of  rutaiion  on  the  above-mentioned  axi5 
thrmigh  the  astragalus.  \'ariatii>ns  in  the  shint  of  the  posterior  articular  suriace  of 
the  os  caleis  must,  of  course,  modiiy  the  position  of  the  axis. 

THE   CALCANEO-CUBOID  JOINT. 

The  calcaneo-cuboid  joint  (Fig.  458),  surrounded  by  a  capsule  the  inner  side 
of  which  is  fonned  by  the  intcrosseous  caIcanei>-cul)o-sraphoi(I  ligament,  is  a  modi- 
ricalion  ut  the  saddle-joint.  Apart  from  some  indefinite  gliiling,  the  nature  and 
amount  of  wl]ich  vary  in  difierent  feet.  the  rhicf  motion  is  rotation  on  an  appro.vi- 
malely  antcrn-posterior  a.\is  ninning  through  the  joint.  Il  niight,  perliaps,  l>e  more 
aciuratelv  defined  as  a  scrcw  motion.  This  inovcmeiit.  however.  is  very  limiteti. 
Rotation  of  the  cubuid  in  n  directiori  that  vvould  raise  its  ouler  border  is  checkctl  by 
ihi"  inlcro«»cf>us  and  dorsal  ligaments  at  it.s  inner  sirJe.  Rotation  in  the  opposile 
dirrction.  if  not  sooner  arrested  by  the  hgaments,  is  efiectually  checked  by  the 
pliiritar  tuhcrcle  of  the  cuboid  catching  on  the  overhanging  lip  of  the  articular  suriace 
(»f  tbc  0»  adcis,  ihus  locking  the  joint. 

THE   SCAPHO-CUBO-CUNEIFORM  JOINT. 

Tlii«*  arlictilation  is  a  synoviai  cavitv  bounded  behind  by  the  scaphoid.  extencling 
forw(ird  i<j  varying  dislances  benvccn  the  differeiat  bones.  Thus.  betnccn  the  first 
and  M.'OMid  i-uneiforms  it  cuniinunicates  with  the  joint  of  the  second  mctatarsal.  it  ts 
ui»ually  iMiiinded  by  the  inlert«seoiis  ligament  bet\vcen  the  second  and  third  meta- 
lanuihi.  iind  tinally  by  that  belween  the  latter  with  the  cuboid.  The  motions  are 
very  »light  in  each  joint  and  of  no  great  impnriance  uhen  combined.  There  is  ncxt 
in  1)1)  motion  of  the  internal  cuneiform  of  the  scaphoid  and  very  little  of  the  second, 
Thf  r.\lernal  rnovcs  more  frerly.  sliding  slightly  up  and  dovvn.  The  intcrosseous 
HiCamentt  rcsist  the  \mdue  spreading  of  the  transverse  arch  of  the  foot. 

THE   TARfiO-METATARSAL   JOfNTS. 

That  ol  ihe  firat  mctatarsal  bone  ( Fig.  458 )  is  an  indcpendcnt  joint  with  its 
owr»  rrtp«il!c,  ihc  intcrosseous  lipament  betwecn  the;  internal  cuneiform  nnd  the 
K**'on(l  nielfttarsal  »hutting  it  ofi.  The  front  ni  ihe  cuneiform  is  convcx  from  side  to 
Midr  iind  about  plane  (rom  above  down.  Rarclv  it  issubdividcd  into  an  uppcr  and  a 
|nw('r  <otn|iarin>''nt.  It  may  be  prolon^ed  onto  the  side  of  the  second  metalarsaL 
An  ailii  iilar  fairt  coaled  uith  cartilage  is  common  on  the  outer  side  of  the  first  mcta- 
larKiiI,  but  ihiit  on  ihc  second  is  indistinct  or  uantinK-      ft  seems  th;it  this  is  simply 

,U  tiurmi  in  ntoM  ci\■^^•^  just  bcvond  the  joint,  but  lhey  somctimes  conimunicate.  Lat- 
Ira)  mollon  with  thtft  mctatarsal  is  the  most  free,  and  there  is  a  certain  sliding  up 

^nnd  down. 
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The  second  tarso-metatarsal  joint  opcns  at  ihc  inncr  side  into  the  preat 
tarsal  joint.  and  usualiy  wh\\  ilun  ui  ihe  external  cuneiforni  and  ihird  metatarsa!. 
The  motions  of  these  joints  are  slight  and 
indetiiiitc. 

The  fourth  and  fifth  tarso-metatarsal 
joints.  betwt:L-n  the  ciiboid  and  the  twu  outcr 
nietaiarsal  bones,  are  nearlv  or  quitcseparated 
from    the  preceding  b)*  the  iiilerosstoub   lij^a- 
ment   from  botwecn  the  outer  cuntiform    and 
the  cuboid  10  tht;  tliird  and  fourth  metiiiarsals  ; 
practicallv    fhc'y   (urm  a  distinci  joini.       The 
ti^otion  is  much  more  free  than  in  tlic  olht-rs. 
^her    fourth  metalarsal  bone  plajs  on  the  third 
^y  a  facet  distal  to  ihe  intL-rosacous   lijjamciil 
lust     mentioni.nl.       The  fifth   plays   stili    more 
"Celv  both  on  the  fourth  and  on  the  ciiboid.     The  motion  is  o{  a  natiire  to  permil 
^"C  drawing;  of  tlic  outer  side  of  the  foot  dounuard  and  invvard  so  as  to  deepen  the 
bi''Mow  of  ihe  sok*.     It  also  allovss  tlic  outer  metatarsals  to  bc  displaccd  dorsally 
whtn  ibf  transverse  arch  is  flattencd. 

THE  METATARSO-PHALANGEAL  JOINTS. 

These  articulations  in  the  foot  aro  siniilar  to  the  corresponding  onos  of  the  hand, 
the  capsule  including  X\\t  gfataid  smd /akra/ /igamniis  ;  the  latter  arise  froni  both 
the  tubercles  and  tbc  depressions  on  the  heads  of  the  metatarsals.  That  of  the  jjreat 
toc  is  large  and  distingtiished  by  the  large  size  of  the  sesamoid  bones,  which  are 
inter[)Osed  betwcen  the  he-acJ  of  the  metatarsal  and  the  ground.  As  in  the  hand,  there 
is  no  glenoid  ligament  in  this  joint.  The  irattstrrsf  metalana!  lif^amrnl  dif^ers  from 
that  of  the  hand  in  conmctiiig  ali  the  tocs.  The  motions  rnrrcspniid  to  those  ol 
the  hand.  but  the  range  of  doraal  extension  is  greater.  Lateral  motion  is  possible 
only  when  the  tocs  are  ncarly  straighl. 

The  structure  and  motions  of  the  interphalangeal  joints  are  as  in  the  hand. 


SVNOVIAL  CAVITIES. 

The  following  pynovTal  cavitios  are  fonnd  (  Figs.  458,  463").  (i )  That  of  the 
ankte-joint  propcr  ;  (  2)  ihi^ poste tior  cu/canto-asiraji^aioid ;  (3)  ihe  antriior  calcaneo- 
astragahid  completed  by  ihe  scaphoid  ;  (4)  the  caUanco-cuboid :  (5;  the  scapho- 
cunei/orm  cuboid,  the  great  tarsal  cavily  which  communicates  \vilh  the  joints  at  the 
bases  of  the  second  and  third  metatarsals  by  a  passage  at  ihe  inner  side  of  the  middle 
cunciform  and  sometimes  by  one  on  its  outer  side.  This  may  also  open  into  the 
jircceding  svnovial  cavity  ;  (6)  the  joint  between  the  inkrtmi  cuneiform  and  the 
first  mrfalarsa/ ;  (7)  that  of  ihe  atboid  and  the  mtfer  two  melatanais. 

The  arrangemcnt  of  the  synovial  sars  ahont  the  bases  of  the  second  and  third 
metatarsals  is  variable. 

THE   FOOT  AS   A   WHOLE. 

The  foot  is  a  vault  which  niav  be  considercd  as  composcd  of  an  indefinite  nunibcr 
of  arches  divergintj  fmm  the  internal  tnberositv  of  the  ailcaneiim  and  ending  in 
front  at  the  heads  of  the  metatarsals.  The  highesl  arch  is  that  in  the  line  of  the 
great  toe,  a  fact  in  some  degree  due  to  the  sesamoid  boncs  which  are  between  the  head 
of  the  first  melntarsal  and  the  ground.  The  arch  at  the  outer  side  of  the  foot  is  the 
lowpst.  It  is  rlear  from  this  conreption  that  transverse  sections  of  the  f(X)t  must 
also  show  an  arched  structure  the  details  ol  \vhich  must  vary  with  the  line  of  section. 
The  shape  of  the  three  cuneiforms  is  an  essential  elemt-nt  in  this  constructJon.  This 
vault  is.  hnwcver,  not  rigid.  but  elastic  and  capable  of  considerable  modification  of 
shaf)e  under  varving  pressure. 

In  ihe  motions  nf  the  foot  the  essentJal  joints  below  the  ankle  are  the  subaslraga- 
loid  and  ihose  belween  the  astragalus  and  the  scaphoid  and  the  cakancum  and  the 
cuboid. 
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The  bones  in  front  of  ihe  astragalus  and  os  calcis  move  very  much  as  a  unit. 
althouiih  ihcrc  niay  bc  some  plav  bctween  ihe  scnphoid  and  cuboid  and  belween  tne 
latter  ;nul  tht-  fifih  metal:irs;il.  thc  astra>?;ilus.  haviny  no  musck-  iiiserted  inio  il.  is 
acled  on  in  ihl-  anklc-joint  by  thc  othcr  t><>n«i,  as  is  the  lirsl  row  <i(  tIk-  rarpus.  ib 
motions  depending  on  the  pressure  it  rcccivcs.  When  the  foot  is  in  e\tremc  donaJ 
flexion,  ali  the  joinls  oi  the  larsus  are  locked  and  no  motion  is  possible. 

Fig.  463. 
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from  a  position  of  mcKleratc  flexion.  thc  motions  (fxceptin^  thosc  of  simpic  flexio 
and  extension  which  occur  in  the  ankle )  are  conibinations  of  adduction  and  abduction 
inversion  aniJ  cvcrsion.      Adduction  ts  jicneral!y  coinliined  with  inversion.  and  thc 
two  motions  are*  more  cxlcnftive  than   thc  opposite  ones.     Thcv  practicallv  nevt 
occur  pure.      Inversion  and  eversion  occur  chieflv  in  the  joints  liejo«-  the  astra^u;^ 
but  in  part  in    ihe  mid-larsal  joint.     Adduction  and  alKhiction  are  pcrhaps  abov^ 
equally  divtdcd  bctueen  the  two  ;  but  if  thc  calcancuin  be  held  by  one  hand  and  th 


Fig.  464. 
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h-ntit  "f  the  fof»t  inoved  by  the  other,  il  is  clear  that  the  mid-tarsal  joint  nllows  muci 
mitre  alnhiction  and  adduction  than  eversion  and  inversion.  which  therefore  occu: 
<hiertv  tH-lween  the  calcaneinn  and  astratralus. 

In  the  orthiuirv  position  of  supportinR  the  bodv  it  appears  that  ihe  cssential  arch^ 
Is  lhi\ui^h  the  calranouni.  the  cuboid,  the  externa]  cuneiform.  joined  to  the  latter  by 
»  ftrm  inirniH-irniis  ligamcnt,  and  thc  third  mctatarsal.'     This  can  be  pruved  by 
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Fig.  466. 


Wmnvintf  ihe  first  and  fifth  nietatarsala  wilh  their  phalangcs  and  thc  first  cunciform 
aone.  uithout  impairing  the  stabiUtj*  o(  the  ioot.  Thc  iourlh  niL-latarsal  may  ncjct  bc 
taken  au'ay  vvithnui  iroubk'.  If  the  secoiid  with  ils  cuntrifurm  be  detached  \viili  carc, 
the  arch  is  stili  rea:rt>nably  tirni.  It  is  possible  to  prescrve  thc  arch  aitcr  lakinjj  out 
ihe  astragalus,  and  then  removing  the  scaf)hoid.  Although  thc  arch  stili  stands,  it 
wiU  bear  liide  weight,  thc  ihird  cuneiform  being  inadcqiiaicly  supported  behind  ;  bui 
villi  the  scaphoid  and  aslragalus  retaintd  thc  arch  is  a  good  one.  The  arches 
depend  verv  much  for  their  stability  on  the  action  of  the  pcroneus  longus  and  thc 
tibialts  posticus,  which  puli  aj^ainst  each  other  irorii  upposite  sides.  The  furmer  is 
efficient  in  malntainlng  thc  transversc  arch,  thc  lattcr  in  maintaining  both  thc  trans- 
versc  and  thc  anlero-posterior.  To  thesc  shoukl  bt'  addcd  the  plantar  fascia  and 
the  muscles  to  the  loes  arising  fruni  the  calcancuni.  When  in  life  the  vvcight  is 
equally  divided  between  the  fuet,  the  part  in  contact  wilh  the  ground  is  ihc  hccl,  the 
»uter  border  oi  the  (oot,  the  region  of  the  heads  of  the  metatarsals,  and,  scparated 
irom  the  rcst,  thc  balls  of  jhc  loes.  which  bc;ir  no  weight.  The  outer  border  also,  ;is 
»  riilc,  is  doing  no  vvork  and  oftcn  does  not  even  touch  the  ground,  It  is  easy  to 
;>ass  a  thin  spatula  nnder  the  hcad  oi  the  fifth  metatarsal.  and  usually  not  hard  to 
pass  it  iinder  ihatof  the  first.  thus  showing  ihat  in  thisposition  thcy  are  not  essential 
parts  of  the  arch.  When  the  whole  or  neariv  the  wholc  weight  is  transferred  to 
ane  foot  the  IolIowing  changes  occur.  ']*he  head  of  the  astragidus  turns  inuard,  at 
the  samp  tirne  sinking  undcr  the  weight  f>f  the  body  so  jls  to  make  a  pronjiiience  at 
the  inner  side  of  the  £oot.  Thc  intcrnal  malleolus  follows  this  moveraent.  The 
»ulcr  malleolus  advanccs,  but  does  not  descend.  Thus  the  relalion  of  thc  front  part 
o(  the  ioot  to  the  posterior  is  one  of  abduction  and  e\  ersion, '  The  weight-bearing 
rcgiun  changes  both  its  shape  and  position.  The  line  at  the 
DUter  part  of  the  heel  is  thc  only  part  that  rcmains  stationary. 
The  stirface  of  prcs&iire  (Fig.  466)  is  broatier  at  thc  heel  and 
stili  more  so  at  thc  htiads  ol  thc  metatarsals.  Thc  connecting 
strip  nioves  inward,  but  bccoiiics  no  broadcr  ;  &<jnietimes  it 
even  narrows.  The  chief  agent  in  resisting  ihis  change. 
vrhich  is  greater  alter  fatigue.  is  thc  tibialis  posticus.  which 
opposes  the  inner  turn  of  the  hcad  of  the  astragalus  uhich 
precedes  its  descent.  VVhcn  this  is  inadequatc.  thc  change 
of  position  is  exaggeratcd  and  thc  foot  brcaks  down. 

As  the  heel  is  raiscd,  under  norinal  conditions,  the 
»cight  is  Iransinittetl  through  thc  astragalus  chie(ly  to  tlie 
bones  and  soft  parts  forming  the  socket  for  ils  head,  ihc 
cakancum  receiving  littlc  of  it.  The  strain  comes  chietlv 
<m  the  ligaments  securing  thc  scaplioid,  for  that  bone  is  most 
(/irectly  in  the  line  of  pressure,  which  it  transmits  thrnugh 
'he  front  of  the  tarsus  to  the  heads  of  the  mctatareals,  chiefly 
to  the  first  ;  but  in  this  last  respect  individuals  var>'.  Usu- 
i\\y  the  region  of  the  hcads  of  the  metatarsals  narrows,  the 
»'eight  l>fing  borne  chiertv  at  thc  inner  side.  but  in  srtmc 
ascs  by  ali  thc  heads.  When  thc  weight  is  borne  by  ihe 
Cies,  the  foot  bcing  invcrtcd  and  abdnrtctl.  thc  locking  by 
Se  catchinf;  oi  the  plantar  lubercle  of  the  cuboid  in  the  os  calcis  is  an  important 
fc^ctor  of  stabilitv. 

Stirface  Anatomy. — The  malleoli  are  easily  telt,  ihe  inner  fjcing  square,  the 
►  -uter  longer  an<l  more  pointed  :  the  latter  is  the  lovver  and  thc  more  (Kisterior.  The 
sikle-joint  is,  thcrefore,  more  easily  opened  from  the  inner  side.  The  front  Iowcr 
••order  of  the  tibia  is  hard  to  cxamine  on  account  of  the  extensor  tendons  ;  the  line 
'  f  the  joint  is  from  one  to  two  centimetres  above  the  tip  of  the  inner  malleolus,  r\in- 
.  ing  transvcrselv.  The  general  fpatiires  of  the  os  calcis  can  be  made  out.  The  sus- 
^ntaculum  is  distinct  and  thc  pcroneal  spine  can  be  recognized.  Along  ihe  inner 
^de,  the  hcad  of  the  astragalus  can  he  (elt  at  the  dorsum  wherc  it  cnters  the  hollovv 
*f  the  scaphoid.     The  tubercie  of  the  latter  is  lower  doun  and  farther  forvard.     The 
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first  cuneiform  and  the  joinl  btrhind  and  btforc  it,  the  first  metatarsal  and  perluips 
ihe  inner  scsainoid  conic  in  order.  A  very  inoderale  swelling  ol>scures  most  ot  ihesc 
points.  On  ihe  ouler  side  ihe  joint  between  the  calcaneum  and  ihc  cii!x«d  can  bc 
found.  A  little  in  front  of  this  is  ihc  tt)benwity  of  tht*  ftilh  mctatanial,  the  onIy  db- 
tinct  landmark  on  the  outcr  sidc.  The  general  dorsal  oullinc  of  the  tarsal  bonts  is 
to  be  recognized,  biit  only  under  favorable  circunistances.  The  dunšal  siirfaces  oi 
the  meuiarsals  are  dlstinct.  The  joint  betuetn  the  aslragaUis  and  calcaneum  behind 
and  the  scaphoid  aiid  cu1xiid  in  front  is  sinuous  :  convex  forward  at  the-  inner  pari 
and  tending  to  concavity  at  the  ontcr,  the  t\vo  endstjf  the  line  being  nearly  in  the 
same  transverse  piane.  The  tarso- metatarsal  joint  is  very  obliciue,  running  (rom 
vithin  outward  and  backward.  It  is  rcpeatedlv  irregular.  the  chief  interrupiiMn  oi 
the  direclion  being  at  the  mortise  of  the  second  metatarsal  between  the  inner  and 
outcr  cuneilorms.  The  joints  of  the  first  phalangcs  with  the  nielatarsal  bones  are 
aboul  2.5  centimetres  behind  the  ucb  of  the  toes. 

• 

PRACTICAL   CONSIDLRATIONS. 

The  Ankle-Joint. — Uncomplicateddislocations,  inward  or  outvard,  arcalmosLr 
unknown  because  of  ( a )  the  close  lateral  approximation  of  the  mallcoli,  which  are  hei<^_ 
to  the  sides  of  the  astragaliis  by  the  strong  inferior  tibio-fibular  ligamcnts  ;  (6)  th^    - 
furthcr  support  of  the  lateral  ligantents,  especially  the  inner  ;  and,  (/)  to  a  vcr^~- 
minor  extent,  the  wa\7^  ouUine  of  the  upper  suriace  of  the  aatragalus,  which  slightl)^ 
reaists  sidewise  movements. 

Z^/rrt// dislocations  are  accordingly  almost  ahvavs  associated  with  fracturetv-ff 
one  or  nthfr  nf  the  bones  of  the  leg.  and  have  been  suffirientlv  describod  in  tha^t: 
connection  (page39^s).     Thev  are  mcomplete.      In  addition  to  the  inward  or  out  — 
ward  movemenl  of  the  astragalus  it  undergoes  a  p;irtial  rolation  on  an  antero-posterio«^ 
axis,  so  that  its  tibial  suriace  points  obliquely  upward  in  a  direction  opposite  tu  that: 
of  the  displaremcni. 

Redurtion  is  easy  and  the  after-treatment  is  ihat  appropriate  to  the  fraclure. 

ffa/-ib7t'ard difilcications  of  the  astragalus — /.a,  of  the  foot  ( which  are  cliologically 
forward  dislocations of  the  tibial — are  resisled  by  (a)  the  shapcof  the  upper  articular 
suriace  of  the  astragalus.  which  is  about  one-fourth  narrower  behind  than  in  front : 
(d)  the  corresponding  shape  of  the  irregular  arch  in  uhich  the  astragalus  rests  ;  (rl 
llie  outward  sl(ii>e  from  behind  foru-ard  of  tlie  lateral  facets of  the  astragalus  :  (d\  the 
louer  Icvel  of  the  posterior  as  compared  with  the  anterior  articular  edge  of  the  tibia  ; 
and  (C)  the  reinforcement  of  the  posterior  ligamcnt  by  the  tendon  of  the  tlexorlongus 
pollicis.  If  it  uere  not  for  these  provisions,  the  frequency  with  uhich,  in  alighting  on 
the  grouiid  in  running  or  jumping.  the  [(x]t  is  hxed  and  the  tibia  is  driven  forward 
against  the  weak  anterior  ligament  would  render  these  luxations  much  more  common. 
An  even  more  powerful  levcrage  is  produced  in  the  sarae  direction  when,  the  foot 
being  fixed.  a  (ali  backward  thrusts  the  Iower  end  of  the  tibia  fonvard.  As  it  is,  the 
backward  farexcced  in  frequency  the  forward  huations  l>ecause.  although  the  above- 
mentinned  anatomical  faciors  favor  the  latter,  the  weighi  of  the  body  is  scarcelv 
ever  brought  upt)n  the  limb  in  such  a  direction  and  with  such  forcc  as  to  induce 
them  ( Humphrv ). 

In  backuard  luxation  the  tibia  rests  upon  the  scaphoid  and  cuneiform.  the 
anterior  ligament  is  ruptured,  and  the  posterior  and  lateral  ligaments  are  lacerAted. 
The  foot  is  shortened  from  the  lower  anterior  edge  of  the  tibia  to  the  web  of  the  great 
toe,  the  heei  is  lengthene<l,  the  tendo  Achillis  describes  a  marked  curve  backu-ard. 
and  the  depressions  on  either  side  of  it  are  exaggerated. 

Spraitts  of  ihc  ankle,  on  account  of  its  position,  where,  in  lateral  twists,  it  can 
receive  ihrough  ihe  leverage  of  the  \vholc  lowcr  extremity  the  ueight  of  the  entire 
budy.  are  more  common  than  of  anv  other  joint. 

This  force  is  neariv  always  applicd  ihrough  evcrsion  or  inversion  (abduclion  or 
adduclion)  of  the  font.  usually  the  fonner.  and  the  injury  consists  in  laceralion  of  the 
^»f  a  lateral  ligament  with  strain  of  some  of  Ihe  tendons  in  relation  to  llie 
pinchiiig  of  loose  synovial  membrane.      More  rardv 
LjSterior  ligament  and  the  j>osterior  [)ortioDs  ti 
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the  btteral  ligaments  (which  limit  that  movement),  and  Kirther  injury  may  be  done  lo 
ihe  synovial  sac  or  to  the  periosteum  or  to  the  btmes  themselves  by  the  furcible 
impact  iif  the  anterior  articiilar  edjje  of  the  tihia  n\>on  the  astniguliis.  Spnuii  Irom 
b^*pcrextcnsion  ( planlar  flexion )  is  stili  rarer. 

In  sprains  fri>m  abdiiction  there  niay  he  in  the  severe  forma  a  niomentary  slight 
ounvard  suhluxution  of  the  astraguliis,  as  the  shafl  of  the  fibula  is  elastic  e!VOu^'h  to 
perrait  of  this  without  fracture. 

The  looseness  of  the  synovial  sac  (\vhich  is  said  to  contain  nonnally  a  relatively 
iar^rer  amotint  of  syno\ia  than  any  joint  in  the  body).  the  dependent  position  ot  the 
igion,  and  the  remoteness  from  the  centre  of  circtilation  make  the  swcUing  and 
thercfore  ihc  tension  of  the  joint  and  ihe  pain  follouinj;;  sprain  verv  noliceable. 

Zyiseasf;  of  the  joint  is  frequent  for  the  same  reasons  ihat  sprains  are  frequent  and 
severe. 

In  simple  (traumatic)  synovitis  the  swellin(i[  is  marked.  It  appears  tirsl  in  front 
benoaih  the  thin  anterior  U^sinient,  especially  towards  the  oiiter  sitle  jusl  in  advance 
of  iHe  lateral  Ugamenl,  becausc  therc  the  membrane  is  less  bound  down  by  exlensor 
tenclons.  I^ter  the  suellinj;  extends  downward  towards  the  dorsum  of  the  foot  for 
^  inch  or  more.  ihe  exteiisor  tendons  are  piished  forward.  and  a  fulness  appcars  on 
"tHer  sidc  of  the  lendo  Achillis  which,  stili  later.  exlends  belo«*  the  mallcoli.  The 
P^sterior  suellinj*  is  perhaps  the  most  valuable  for  diagnosis.  as  it  is  not  so  likelv  as 
■  anterior  swe]ling^  to  be  confused  with  that  produce<I  by  disease  o(  tcndon-shcaths 
of  separate  bones  or  joints  cjf  ihe  tarsiis. 

It  may  be  rcmcmbercd  in  this  conneciion  that  the  general  shapc  of  the  swclling 
anklc-joint  disoasc  is.  riidely.  like  that  of  an  "anklet." — horizontal, — while  the 
^''dling  of  tcno-synov*itis  is  more  or  less  vertica!  in  direction. 

,-  No  early  distortion  of  the  foot  is  prodiiced.  as  the  capacity  of  the  Joint  is  bul 
^\le  influenced  by  position  ;  biit  laler  the  calf  muscles  are  apt  to  overcome  ihc 
^Viieri(ir  tibial  grouj>  and  to  draw'  up  the  heel.  causing  "  jiointlng"  of  tho  toes. 

Tubcrculosis  Ls  common,  and  is  unfavorable  in  its  coiirse  bccause  of  the  ana- 
^Cimical  tondiiions  above  recited,  the  proximity  of  the  numerous  lenditn-shealhs.  the 
^omplex  svnovial  sacs  of  the  larsus,  and  the  large  amount  of  cancellous  tissue  in  tlie 
neighboring  Inines,  and  also  berause  of  the  ditht:Llty  of  securing  coinplete  resi  and  al 
Ihe  same  time  keeping  up  the  general  health. 

Rxcision  is  rarcly  nerformcd,  and  is  unsatisfactory  ;  but  arthrtctomv,  done 
Ihrough  longitudinal  Incisions  in  ftoni  of  both  malleoli,  and  uith  division  of  the 
malleoli  ihemselves,  *.yv  removal  of  the  astragalus.  if  it  is  discased.  has  bten  folloued 
by  good  results.  If  the  astragalus  is  to  be  removed  and  tlie  nialleoli  spared  <  which 
is  often  desirable  on  accoimt  nf  the  proximity  of  the  epiphyseaJ  lines),  the  lateral 
ligamenLs  \vill  have  to  be  dividefl.  By  one  or  other  of  these  plans  ample  access  lo 
the  interior  of  the  joint  can  bc  obtaincd.  Syme's  ampulation  is,  howevcr,  pre- 
ferred  by  manv  svirgeons,  if  ankle-joint  disease  is  al  ali  extensive. 

The  horizontal  line  of  the  anklc-joint  is  about  half  an  inch  alx)vc  the  tip  of  the 
intemal  mallefilus  and  thercfore  an  inch  above  the  tip  of  the  eMernal  malleolus. 

The  Jotnta  of  the  Tarsus,  Metatarsus,  and  Phalanges. — Dislocations  of 
the  astragalus — tibio-tarsal  dislocations — have  becn  dcscribcd  in  conncction  wtth  ihe 
ankle-joint. 

Subastragahid dislocalions — i.e. ,  of  the  calcaneum  and  scaphnid  froni  the  astrag- 
alus— are  almost  alvvavs  cilhcr  inward  and  backward  or  outward  and  back\vard, 
chieflv  because  of  the  shape  of  the  opposing  articular  surfaces  of  the  calcaneum  and 
astragalus.  The  upper  surface  of  the  os  calcis,  as  it  ad\-ances  forward,  desccnds 
suddenly  from  a  superior  to  an  inferior  level.  giving  the  articular  processes  an  oblicjue 
— ».^. ,  approximatcly  vertical— <iirecrion.  to  which,  of  coursc,  the  direction  of  the 
artiai]ar  facets  on  the  undcr  surface  of  the  astragalus  corresponds. 

It  is  obvious  that  nnich  more  resistance  is  offered  lo  anterior  displacement  of 
ihc  calcaneum  than  to  displacemeiit  in  the  opposite  direction.  and,  in  facl,  only  two 
examples  of  forward  subastragaloid  dislocation  have  been  recorded. 

The  astragalo-scaphoid  joint  is  involved  also,  but  the  rounded  head  of  the 
astragalus  offers  but  little  resistance  to  the  backuard  or  lateral  movement  of  the 
scaphoid,  which,  moreover,  is  held  tirmly  in  connection  with  the  os  calcis,  and  carried 
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with  it  bccaiisc  of  thc  grcater  sirength  of  the  calcanto-soaphoid  as  compared  vrt 
aslragalu-scaphoid  Ii|^nenls.  As.  nwin^  to  the  width  ni  thc  pcivis,  the  obliquily  uf 
the  feniur,  and  the  curve  of  the  libia,  ihe  u-ei^ht  u(  the  bodv  is  transniitted  in  ihe 
astra^ahis  in  an  inward  dircclion,  it  would  be  displaccd  inwarti  {/.c,  thcre  uuuld  be 
an  outward  luxation  of  ihc  os  calcis  and  scaphoid )  far  inorcr  frequenUy  than  in  ihc 
oppositc  dircction  wcrc  it  not  for  (he  resistancc  <>fi[ered  by  the  projcction  of  the ; 
tcntaculum  and  the  Icsscr  anicular  process  on  ihc  inncr  side  and  the  ontward  obHqfl 
of  bolh  the  proccsscs  of  the  poslerior  calcanco-astragaloid  joiiU.  Thc  two  la« 
dislucations  associated  with  some  displacemeiU  backw;ird  are,  therefore,  about  eq^ 
in  frcquency.  The  exlunsivc  opposed  articular  siirfaccsof  the  os  caJcis  and  aiiUaga 
are  mit.  as  a  nile.  ctjmpletelv  sepamtetl  ;  the  smalk-r  suriaces  of  the  astragaJo-scaphuid^ 
joint  are,  so  that  the  one  is  a  subhi.xation.  the  other  a  completc  hixation. 

Thc  ligamcnts   uniformIy  lorn   are  the   intcrosseous  calcanco-astragaloid, 
astraKalo-acaphoid,  and  one  or  other  of  the  hiteral  Hgaments  of  the  ankle. 

In  inward  and  backuard  luAation  thc  syinptoins  ace  (a)  shortcning  ol  the  I 
between  the  mid-poini  of  the  ankle  and  the  web  of  the  .trreat  toe  ;  (*>  projeclion  and 
lenjJtheninjj  of  the  heel  ;  ( c)  inversion  and  addiiction  of  the  fool,  the  inner  Uirdcr 
shortcncd  and  concave.  the  outer  Icngihcncd  and  cnnves  ;  (<f)  jartial  disappearanct 
of  the  interna!  nialleolus  ;  (c )  projeclion  of  tfie  sustentaciihnii  lah  beneath  and  behind 
it  ;  {/)  projection  of  the  extert)al  nialleolus  and  of  the  head  of  thc  astragalns  <m  Utc 
ouler  side  of  the  dorsuni.  wiih  vieldinj^  spaccs  in  the  soft  parls  bcncaih  cath.  TJe 
axis  of  the  lej;.  vvhen  continued  do\vnward,  faJls  to  the  outer  side  of,  or  even  exlenttl 
to,  the  fooL  The  scaphoid  can  be  feU  on  the  inner  side  of  the  fooL  The  deforraJtv 
resembles  that  of  talipes  varus. 

In  outward  and  backward  Iuxation  a  and  ^  are  the  same  ;  there  are  abduction  and 
cversion  of  the  foot,  and  disappearance  of  the  outer  and  prominence  of  ihe  inncr 
nialleohis  ;  the  deformilv  resembles  that  of  talipes  vaJ^us. 

The  medio-larsii! — astratjalo- scaphoid  and  calcaneo-nilDoid — articulalion  usiullr 
escapes  injur\*  on  accnunt  ol  the  elasticity  of  the  anterior  pillar  of  ihe  arch  o(  thc  foot 
(into  which  il  enters)  and  because  of  the  niimerous  jcjints  nf  the  anterior  Larsal  anJ 
the  metatarso-phalang^eal  regions  which  lake  up  and  diffuse  force  applied  to  tbi' 
anterior  part  of  the  foot. 

The  ftrst  metatarsal  bone  is  more  frequently  dislocatcd  from  the  tarsus  than  anv 
of  the  othere.  as.  relatively  to  the  other  phalanges,  are  the  proximal  phalamt  and  the 
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terminal  phalanx  of  the  same  toe,     These  dislocntions  are  nearlv  always  Uf 
Dislocation  of  thc  proxinial  phalanx  of  the  «reat  toe  mav  l>e  as  difficull  to  red« 
as  is  that  nf  the  thumb.     Morris  thinks  that  the  sesamoid  bones  may  act  as 
anterior  li)^ment  docs  in  thc  latter  čase. — i.c,  being;  more  firmlv  atlached  to 
phalanx  than  to  the  metatarsal  bone,  they  may  be  tom  away  uith  thc  former,  and 
their  intcrptjsitinn  prevent  reduclion. 

The  painful  afTcxtion  known  as  m^ta(arsa/ffia  has  been  thought  (  Morton)  to 
due  to  the  position  nf  thc  tifth  meiatarso-phaian(;;eal  joint,  so  murh  i^isierior  to  i 
fourth  thai  the  l>ase  of  ihe  first  phalanx  of  the  liitle  loc  is  o]}pnsite  ihe  head  and  nt- 
of  the  fourth  metatarsal.      As  ihc  fourth  and   fifth  metatarsal   bones  havc  jjrca"*^ 
mabtlity  than  their  fellows,  it  uas  supposed  that  ihis  relation  aflorded  opporlumty  ^^ 
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•Ktidental  compression  of  thc  branchcs  of  the  extcmal  plantar  ncr\x'.  R.  Jones 
thinks  that  it  is  often  a  cnniinunicaiin)^  brancli  betucL-n  ihc  iourih  di\ision  of  the 
liJ/emal  pljintar  and  the  cxternnl  plantar  that  is  coinpresscd  between  the  bone  and  the 
^round  as  it  passes  bcneath  the  head  uf  tlie  lourth  mctatarsal.  A  iransverse  section 
^/  the  foot  ihrough  thc  heads  of  the  melalarsals  shows  that  the  first  and  fourlh  bear 
h^  most  pressure  (Fig.  467).  Thc  situation  of  the  plantar  digital  ner\es,  supcrficial 
">  and  iK>t  between  the  bones,  and  the  collapse  of  the  transverse  arch  in  most  cases  of 
'^^tdtarsal^ia,  broadening  ihe  intcrvals  betwecn  llie  bones,  but  increasing  pressure  on 
*«■  struclures  beneath  chem,  support  the  latter  view. 

i'!at-foot  is  so  doselv  associated  in  its  anatomical  deformitics  with  talipcs  valjius 
*^t  it  u-ill  bc  considered  in  relution  \vith  the  lalter,  which,  with  the  other  varielies  ol 
Vib-fo«n.  can  l>ebt  be  understood  after  the  muscies  and  fascia;  of  ihe  leg  and  foot 
^vc  bcen  described. 

Disease  of  the  tarsal  joints,  like  that  of  the  bones,  is  most  frcqucntly  tiib(;rcuIous 
■^  character.  and  is  more  apt  to  rcmain  localized  \vhcn  it  is  situatcd  in  thc  posicrior 
'llar  of  the  main  arch.^/.c. ,  in  the  posterior  half  of  thc  calcanco-astragaloid  joint. 
*  in  front  of  the  interosscoiis  ligamcnt  dividing  that  articiilation,  nr  if  in  elther  of  thc 
nid-tarsal  joints  (wilh  which  it  commimicatcs),  or  in  any  of  ihe  rcn)ainin|:  four 
■Vnovial  cavitics.  it  is  apl  lo  extend  niuch  beyond  its  original  limits.  The  circuin- 
itanccs  that  favor  the  origin  (pagu  437)  and  influence  unfavoral>]y  the  courseof  bone 
Iistrase  in  this  region  apply  in  the  main  lo  disease  tif  the  jnints.  tn  tthicliever  tissue 
^-bony  or  synovial — it  originates,  it  is  apt  to  spread  to  the  other.  The  astragalo- 
i^hoid  joint.  on  account  of  its  supcrficial  position  and  its  rangc  of  motion  (which  is 
Titater  than  that  of  any  of  the  joints  b)clow  the  ankle).  is  most  apt  to  be  affccted. 
"he  sitiiation  of  the  suelling  antl  icndenicss  ttill  iisua)Iy  diflerentJate  it  from  ankle- 
>mt  disease  (^i^age  450).  l'robably  on  account  of  the  difiuse  infeclion  of  the  abundant 
anccHous  tissue  of  the  tarsal  l>onps  (either  primarv  or  secondary  to  joint  disease), 
emote  lubcrculous  infection — phthisis — fol]ows  or  accompanics  disease  of  the  ankle 
nd  tarsus  more  frcqucntly  than  it  does  disease  of  any  otlier  part  except  possibiy  the 
rrist  (Chcyne). 

Ciitf/ aflccts  i)cculiarly  the  metatarso-phalimgeal  joinl  of  the  greal  toe.  In  516 
ases  of  gout,  341  uere  of  one  or  both  of  the  greal  loes  alone  and  373  of  thc  great 
^e  with  some  othcr  part  (Scudamore).  This  is  due  to  ia)  the  abundancc  in  that 
^pon  of  dense  fibrous  tissue  of  little  vascularitv  ;  ( i )  its  remoteness  from  the  heart, 
hc  force  of  the  circidation  being  al  its  minimum  ;  {V)  the  large  sharc  of  thc  body 
kretght  which  it  sustains.  as  the  anterior  e-\tremity  of  thc  main  arch  of  the  foot  :  (V) 
hc  frequcncy  of  tnmmatism  :  (f)  the  constant  c,xposurc  to  cold  and  danip  ;  (/)  its 
lependcnt  position. 

Landniarks. — The  ankle-joint  {q.v. )  lies  about  half  an  inch  above  the  lip  of 
he  inncr  malleolus.  Syme's  ampulation  is  done  thruugh  tliis  juint,  the  incision 
>eing  made  from  the  lip  of  one  malleolus  to  the  tip  of  the  other,  and  at  right  angles 
o  the  long  axis  of  ihe  fool. 

The  mid-tarsal  joint  ( through  ivhich  Chopart's  amputalion  is  done)  runs  out- 
rd  from  a  poini  just  back  of  thc  scaphoid  tuberositv.  and  passes  directly  ovcr  thc 
_^rsum  of  thc  foot  to  a  point  a  little  in  advancc  of  the  niiddlc  of  a  line  bctnecn  thc 
5p  of  the  c.\ternal  malleolus  and  the  tuberositv  of  thc  fifth  nictatarsal. 

Tne  larso-metatarsul  joint  begiiis  at  a  poinl  about  one  and  a  half  inches  in  front 
■^\  the  tubcrcie  of  the  scaphoid, — i.c,  just  back  of  the  base  of  the  first  mctalarsal, — 
j>asses  at  first  dircctly  outward,  then  passes  irregularly  aro.und  the  Uiree  sides  of  the 
mortise  between  thc  internal  and  external  cuneiforms  in  uhich  the  base  of  the  second 
metatarsal  rcsts,  and  then  slopes  slightly  backward  to  its  casily  rccognized  termination 
on  thc  outcr  sidc  of  the  foot,  just  bchind  the  base  of  the  fiflh  metatarsal. 

Hcy*3  ampulation  begins  and  ends  at  the  t\vo  e.vtremities  of  lliis  joint-hnc.  bnt 
thc  projeclion  of  the  interna!  cuneiform  is  savn  across.  In  Lisfranc's  ampulation  the 
joint-line  is  foUowcd  throughout.  Thc  mctatarso-phalangeal  joints  lie  an  inch  bchind 
the  interdigital  weh. 
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Muscular  Tiasuc  in  General. — Contractility.  althou^h  exhibite<i  to  somt 
degree  by  ali  li\ing  protoplasm,  is  possessed  especially  by  muscular  tissue,  thesum 
of  the  contractions  oi  sucli  tissue  being  expre3s«l  in  motion.  thc  most  conspicuuui. 
clianicteristic  of  ali  ihc  highcr  forms  of  animal  Hfe.  Muscular  tisstie  represents  a  high 
spvcializalion  iii  ttliich  contraction  takcs  placc*  along  defliiite  lines  correspondinj;  I« 
the  long  axes  of  the  component  cclls,  in  contnist  to  the  uncertain  contractility  occurring 
withiii  other  elements. 

The  simplest  form  oi  contractile  lissue,  as  seen  In  some  of  tfic  low  invertebrales. 
is  rcpresented  by  elements  of  which  the  superlicial  part  is  relalcd  lo  tlie  integunienl. 
the  deeper  being  differcntiatcd  into  contractile  fibres.  Although  such  musru/o-rpiihf- 
/;a/ff//rmay  form  an  alniost  complete  contractile  layer,  the  muscular  fibres  do  not 
exist  as  an  independent  lissue.  The  differentiation  of  certain  cclls  into  definite  mus- 
cular tissue,  howevcr.  soon  appears  in  the  niembers  of  the  zoological  scale.  althoiJi;H 
the  exislence  of  a  distinct  muscular  svstem  is  deferred  until  an  adequate  nervoiis 
system  is  developed. 

In  the  higher  animals  muscular  tissue  appears  in  two  cliief  varieties.  the  striaiei 
and  non-slriakd^  depending  upon  ihe  respective  histological  characteristics  of  thdr 
constittient  elements.  The  former  makes  up  the  muscles  conlrolled  by  ihe  will,  and 
is,  therefore,  also  termed  voluntarv  mits^k  ;  the  laltcr,  which  constitutcs  the  contrac- 
tile tissue  within  the  walls  of  the  hollow  viscera.  blood-vesscts  and  other  tulies,  aits 
independcndv  of  volition,  and  is  spoken  of  as  in'coluniary  muscU.  The  l;isl  named 
is  s<fmelimes  also  ilesignated  i'e^etative  muscle.  since  the  organs  in  uhich  it  is  presoit 
are  Iargely  concerned  In  the  niitritive  processta  ;  the  term  artima/  mav  be  applicd  in 
contrast  to  voluntjny  muscle.  The  association  of  tht_*  striated  muscle  with  respuiK 
to  volition  and,  on  the  contrarv,  of  the  non-striated  variety  with  involuntar\*  action 
must  be  accepted  with  certain  rcservations,  since  in  some  animals  ihe  devciopmentof 
inarked  striation  never  takes  plače  within  the  fibres  of  voluntary  muscle.  Thereis. 
indeed,  not  a  litde  evidence  going  to  show  that  the  structtiral  difiercnccs  which  extst 
bctween  the  striatcd  and  non-striated  musculaturc  are  correluted  wiih  thetr  ph)sin- 
logicai  activities,  and  that  no  fundamentul  distinction  can  be  dravvn  betvveen  thcm 
on  purelv  morphological  grounds.  Muscles  which  in  one  group  of  animals  possi-ss 
ihc  characteristics  of  striated  muscle-tissue  may.  in  anothcr  group,  l>e  reprcscnled 
by  non-striated  fibres  (ihe  muscles  of  the  tesophagus.  for  instance),  and  it  sem» 
probable  thal  ihe  greater  ponion  of  the  voluntary  craniaJ  inusculature  is  scriaiH 
equivalent  to  the  invoiuntary  musculature  of  the  trunk. 

The  non-striated  or  involuntar>-  muscle  represents  a  tissue  less  highly  speciali^d 
ihan  the  striped.  the  latter  exhibiting  to  a  conspicuous  dcgree  histological  differentia- 
tion.  Constituting,  in  a  i.vay.  a  fteparate  and  intermediate  group  stands  heart  musde. 
which,  whih*  beyond  the  contrnl  of  the  uill,  presents  striate<l  tihres  ;  ihc  latter  occupy 
histologicalIy  a  plače  between  the  fibrc-cell  of  the  invoIuntary  and  the  elongaK^ 
striated  fibre  t)f  the  voluntary  mu,scle.  It  is  desirable.  therefore,  to  consider  the  si«T^ 
pler  type  of  contractile  tissue  bcfore  examining  the  more  compiex  voiuntary  musc^' 

NON-STRIATED  OR  INVOLUNTARV  MUSCLE. 

This.  the  less  highiv  dif?erentiated  \'ariety  of  muscular  tissue,  occurs  in  the  \c 
of  bundles  and  tliin  shecta  principally  wit]iin  the  valls  of  the  organs  and  vcss- 
although  enjoying  a  wide  distribution,  seldom   presenling  rohust  masses,  and  beri 
entirelv  unconnected  with  theskelcton.      Even  when  prcsent  in  considerahleamo 
this  tissue  is  usuallv  inconspicunus,  presenting  a  faint  yellowish  tint. 

The  distribution  of  non-slriped  muscle  includes  :  i.  The  dij^rsfizr  traci. — ^ 
musculnris  mucosae  irom  the  oesophagus  to  the  aniis  and  delicaie  bunilles  wiihin  t/|Cj 
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mucosa  and  vtIU  ;  the  muscular  tunic  (roni  the louer  half  of  the fEsophagus  to  the  anus  ; 
in  the  large  excretor\'  ducts  of  the  liver,  pancr«»s,  and  some  salivary  glands,  as  uell 
as  in  the  gall-bladdcr.  a.  Tlie  rcspiratory  tract, — in  the  posterior  part  of  the  trachca, 
enoircling  biindles  in  the  bronchial  tulxa  as  (ar  as  their  terminal  divisions.  3.  The 
nrinary  tract^ — in  the  capsule  and  pelvis  of  the  kidney,  ureter,  bladder,  and  urethra. 

Fig.  468. 


InvelunUu^  muKlc  [toni  iutestinc ;  «e\-enl  Molaletl  fibre-celU  are  »een  above.     X  loo. 


4.  T[\e  male  gert^rative  orgafis, — in  the  epididymis.  vas  defercns,  seminal  vesides, 
prostate  body,  Cowper's  glands,  and  cavernous  and  sponjjv  bodies  of  the  penis. 

5.  The  female  gencrativt  organs, — in  the  oviducts,  utenis,  and  vagina  ;  in  the  broad 
uid  round  ligaments  ;  in  the  erectile  tissue  of  the  extcrnal  genitals  and  of  the  nipple. 
5.  The  vasaUar  system, — in  the  coats  of  the  arterics,  vcins,  and  larger  Iymphatics. 
7.  The  lymphati£  giands, — in  the  capsule  and  trabeculce  of  the  spietn  ;  soraeltmcs  in 
the  trabecula*  of  the  larger  lyn>ph-nodcs.  8.  The  eye, — in  the  iris  and  ciliary 
bodv  ;  in  the  eyelid3.  g.  The  integtiment, — in  the  sweat-  and  some  seliaccous 
glands,  as  the  minute  erector  muscles  of  the  hair-foUides  and  in  the  skin  covcring 
the  scroium  and  parts<)f  the  extcrnal  gcnitals. 

Stnicture. —  Non-striated,  nnstriped.  pale  or  involuntary  miiscle  consists  of 
»n  aggrcgation  of  striiclural  iinits  known  as  the  Jihre-cdh.  These  are  deli- 
cale  spindle,  oftcn  prismatic,  elenienls  which  terminale  in  oblique  siiriaces  at  eilher 
snd  for  contact  with  adjacent  cells.    They  var>'  greadv  in  size,  measuring  from  ,050- 

.225  mm.  in    length  and  .003-. 008  mm. 
Fig.  469.  in  width.     The  muscle-cells  found  in  the 

skin  and  f»l(in<l-vessels  are  short  (.015— 
.020  mm.  )  and  broad  ;  those  in  the  in- 
testinal  wall  are  more  elongated  (.215- 
.220  mm.)  and  delicate.  The  largest 
elementa  are  encountered  in  ihc  gravid 
uterus,  in  which  they  attain  a  length  of 
.500  mm.  and  a  breadth  of  .030  mm. 
Occasiona.lly  the  cells  are  bifurcatcd  at 
the  ends.  csp<rcially  among  the  lowcr  ver- 
tcbraies. 


Fic.  47a 
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.cnitiDsoine  (ct.     Hisli1y  nmiEniricd .     i  Lcnhiiatk  ) 


UR  1 


Buiidl«s  o(    invclutilarv   mujiclc    in   InnnvrrH*   M^tloa. 
BhowinK  Ihc  fibrr-rell(Hiii  crtw*wijie.     ■  \<m. 


'  More  rečeni  critical  examinations  of  the  fibrc-cells  have  demonstratcd  the 
cxistence  of  greatcr  structural  complcxity  than  waa  formerly  recognized.'  According 
to  these  later  viens.  each  fibre-cell  consists  of  a  protoplasmic  mass  in  nhirh  lic 
cmbcdded  ihc  nucieus  and  the  contractik  jibriUa,     The  former  is  appropnately 

'An  exhnustive  review  of  the  literature  and  variotis  opinions  conceming  die  stnicture  of 
uiistriped  muscie  is  given  bj-  M.  Heidenhain  :  Ergebnisst^  der  Anatomie  \md  £ntwick,,  Bd.  x., 
1900. 
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one  pole  than  ihc  othcr.     The  nucJei  of  ihese 
which  usually  presents  a  reticular  arrangeinent. 

Fig.  471. 


/" 


^ 


tf^ 


^^/ 


/ 


Sectlon  o(  BlCTUi,  5howtnK  bunriles  nf   involuntaTy  muBcle  c«t  In 
vari^fus  direction».    .-  ito. 


dcscribcd  as  rod-shaped,  being  cvlindrical  uith  rounded  ends.     Its  pnsition  is  fre- 

quent!y  eccentric  with  rcgard  to  the  uxis  of  ilic  ctll,  as  wl-1I  as  oftcn  s«>nK-what  nearcr 
'     ■         ■         *  "'  .  ■     ^    .         muscle-cells  are  rich  in  chroniatln. 

LndcT  the  infliicnce  of  conlractinn 
the  nuciei  presenl  more  or  less 
variation  from  their  tvpical  rod 
form.  Centrosomes  (Fij;  469) 
may  be  distinjjuished  in  tavoraHf 
preparations  lying  within  the  cy- 
topiasni  close  to  the  nucleus(  Zim- 
tnermaim,  Lenhossfik  ). 

The  contractile  JibrtUa  rep- 

resent    differentiated    anisutropic 

threads  within  the   cell-b<idy,  in 

their  ])ropcrty  of  double  reiractinn 

resemhlini;  ihc  tibrillae  of  striped 

miisclu.    They  are  most  coiispicu- 

ous  at  Oie  periphery  of  the  hbre- 

ccll,  where  tliey  lie  closelv  related 

to  the  condenscd  boundarv  7one 

(Heidenhain)    which   forms   ihe 

cxtcrior  of  the  fibre  and  hilfils  the 

purpose  of  a  limiting  membrane 

or  sarcolemma,  although  no  such  definile  stnicture  encloses  the  ninsclc-cell  as  in  ihe 

casc  of  the  striatcd  fibrc.    The  demonstration  of  contractile  fibrilla*  within  the  musclc- 

cells  of  the  hi^her  vertebrates  is  unsalisfactorv  on  account  of  the  sinall  size  of  the 

elements  ;  in  the  large  cells  of  the  amphJbia,  especially  in  the  huge  elements  of  the 

amphiiima,  their  presence  is  readily  cstabSishcd.     Although  Iying  usuallv  within  the 

periphcry  of  ihe  libre-ccll,  the  cxi3tcnce  of  a  conspicuous  axial  fibre  is  scen  in  ccrlain 

cases,  as  in  the  largc  isolated  muscle-cells  viithin  the  inesenlerv  of  newts. 

The  individual  elementa  of  unslripcd  muscle  are  held  togcther  by  delicate  mem- 

branous  expansions  of  conneclive  tissue  prolon)j;ed  from  the  more  robusLsepta  investing 

and  uniting  the  bundles  and  fasciculi  of  the  Hbre- 

cells.     On  cross-section  (Fig.  470),  these  intcr- 

cellular  membranous  partitions  appear  as  delicate 

lines  betttcen  the  transvcrsely  cut  cells,  which 

were  formcrIy  interpreted  as  tracls  of  cement- 

subsLince  uniting  the  tnuscular  elements.     The 

appearances  of  intercellular  bridges,  tlescribed  hy 

several  avithors  (Barfutb.   de  Rruvne,  Werncr, 

Bohemann,  Apathy  I  as  connecting  the  adjaccnt 

cells,  depend  probably  iipon  the  shrinkage  of 

the  Uttter  due  to  the  action  of  reagente  ( Stohr, 

Heidenhain). 

The  blood-vesBcls  supplying  involuntary 

muscle  are  guided  in  their  distrihution  by  the 

septa  of  interfa-scicular  c<mnective  lissiie  in  which 

the  largcr  iwigs  run.    The  latter  give  off  minute 

branchcs  which  terminate  in  capillaries  that  ex- 

lend  belwetn  the  primar)*  bundles  nf  the  muscle- 
cells.      Tlie  blood-supplv  of  nonstriaietl  muscle 

is  meagre  when  compared  uith  that  of  the  striped 

muscles. 

The  l3rTnphatics  occur  cIosely  associaied 

u'ith  the  mustulaj-  tissue  in  localities  in  which 

the  latter  exists  in  considerable  quantity,  as  in  ihc  wall  of  ihe  stomach  and  intestini 

ihe  interfascicular  connective  tissue  containlng  plexuses  of  lymph-channels. 

The  nerves  supplving  invohmtary  muscle  are  intimately  related  to  the  symps»  — 

thetic  system.     The  larger  irunks  form  plexuses,  in  close  association  with  microscopi  < 


Fk;.  472. 
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j^anglia,  from  which  delicaie  twi(^s  pass  bctwcen  the  bundles  of  niusclc-cells.     The 
mode  of  their  ultimate  tennination  is  described  in  conncction  uith  nerve-endings 

(fKlgt    IOI5J. 

Development. — Ali  muscular  tissue  in  the  higher  types,  with  the  exception  of 
that  found  uithin  the  sweal-glands  and  tJie  iris.'  may  be  regarded  practicall)'  as  a 
dcrivatiun  of  the  mesoblast.  Reference  to  Fig.  34  (page  29)  rccalls  the  dlvision 
ot  the  mesoblast  inlo  the  porietal  and  visceral  layers,  the  Litter,  in  conjunction  with 
the  entobiast,  constitiiting  the  splanchno-pleuric  folds  by  the  union  of  ivhich  the 
gut-tube  is  formed.  The  5ubsequent  differentialion  of  the  visceral  mesoblast  contributcs 
the  lavers  of  the  wall  of  the  digestive  canal  outside  the  epithelial  structures  derived  from 
the  entobiast  :  in  tvpical  parts  of  the  lube  tliese  lavers  are  the  submiicous,  n\uscnlar, 
and  serous  coats.  Tlie  muscular  tunic  corisisls  of  the  unstriped  lnvohmiary  variety, 
ihe  cotnponent  iibre-cells  rcpresenting  sfjecialized  mesoblastic  elementa. 

Fig.  473. 


Hesentrn' 
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Vonnc  conncclive  tissue 
Rplihellnm  lining  guMubc« 


i>AW,i 


^Vv>^ 


Scctionof  devctopirtK  intcstinal  wall,  kbovtnit  orllcst  diflcrcntUlton  of  involunUo'  muKUlsr  liBsoe  from  ■pUnchnlc 

The  details  of  the  dcvdopmcnt  of  the  muscular  tissue  include  condensation  of 
the  voung  mesoblast  produced  by  conspicuous  proliferation  and  increase  in  the  cells, 
followed  by  their  jafradua!  elonjjation  and  conversi<m  int«  splndle  elements.  These 
are  at  first  short,  but  become  c.\tended  as  the  tissue  assumes  its  fu!ly  developed 
character.  In  localities  in  which  ihe  involuntary  niuscle  occiirs  in  sparingly  dis- 
tributed  bundles  aml  net-works  the  mesohlastic  elements  gTaduaIly  assumc  ihe  form 
of  »pindle-cetls  which  for  a  tirne  are  inconspicuous  and  dilTicult  to  disting^uish  from 
ordinar\*  young  conneclive  tissue.  The  lormalion  of  the  muscular  tissue  within  the 
walls  of  blood-ves-sels  is  closc!y  identified  with  the  intramesodermic  orig^in  of  the 
\-ascular  channels.  the  entirc  walls  oE  uhich  tubes  are  contributions  of  the  middle 
germinal  laycr. 

STRIATED   OR   VOLUNTARV   MUSCLE. 

The  striped  muscular  tissue  constitutes  the  conspicuous  masses  known  as  the 
"  muscles"  or  "  flesh"  attachcd  to  the  hony  Frameu-ork  of  the  body.  These  organs 
are  aiso  termed  the  skefrlaJ  musdrs,  and  .svij>p!y  the  active  agents  in  moving  the 
passive  levers  represented  by  tlie  bones  in  producing  the  movemcnts  of  the  aninial. 

The  muscles  are  usually  elongjiled  in  form,  and  consist  of  aggregations  of  bundles 

of  ihe  ultimate  contractile  elements,  ihe  fibrfs,  grouped  mio /ascituf i :  upon  the  size 

of  the  latter  depends  the  texture  of  the  muscles,  coarse  or  fine.  as  distinguishcd  in  the 

dissecting-room-     In  localities  in  which  the  fasciculi  are  of  large  size,  as  in  the  gluteus 

•  Szili :  Archiv  fiir  Ophthalmol.,  Bd.  liii.,  1902, 
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niaximu»,  the  muscles  are  cunspicuijus  on  accounl  of  their  coarse  texture  ;  a  fine- 
grained  muscie,  on  the  contrary,  is  composed  of  smali  fasciculi.  In  additiun  to 
variatiomi  in  the  thickncss  of  the  (asciculi.  the  latler  ilifier  j;rpatly  in  lenjjth  irrespec- 
tive  o(  the  extent  of  ihe  enlire  muscie,  since  the  leiigth  of  the  fascicuH  depends  larj;ely 

upon  the  arranjiement  of  the  ten- 
Fig.  474.  dons.      A  long   muscie  may  be 

composed  of  shorl  fascicuti,  siiuc 
the  latter  may  be  attachcd  to  len 
dons  which  cover  it*  opposiic 
sides  or  extend  withiii   its  sub- 
sunce  as  septa.      In  such  cases, 
as  in  the  rectiis  fcmoris  or  tlit 
deltoid,    the  short   fascicuU  nin 
obIiquely,    thcTeby  prodncing  a 
pennatearranKement  whichoilcR 
characterizes    mtiscles   o!   ktvta^. 
strcngih.     VVhcn.  on    the  con- 
trary,  ihc  tcndons  are  limited  10 
the  ends  of  a  muscie,  the  fascic- 
uH are  relatively  long  and  ma>* 
cxtend  its   entire  length.     T^»« 
sartorius    contains    tasdculi.  a^^s 
wcll  as  fibres,  of  conspicuous  e?^ - 
tent,    some    bundles    stretchir*.  ag 
the  tntire  distance  bet^een  th^e 
tendons. 

General      Structure     c={ 
Striated  Muscie. — The  histcrr^ 
logical  unit  of  voIuntar>'muBcul^==ar 
tissue  is  the  transversely  striati 
or    striped    musile-fihrg,    whii 
reiJreseiita   a  higlilv  speciahze 
single  cel].     The  fibres  are  I 
contractile  elements   by  the  shortening  of  whicli   ihe  length  of  the  entire  muscJc 
decreased  and  the  force  exerted.     The  hbres  are  cvlindrical,  or  prismatic  with  rounde- 
angles,  in  form.  and  vary  from  .01-.  i  mm.  in  diameter  ;  no  constant  relation  exis' 
between  the  thicknessof  the  fibres  and  the  size  of  tlie  muscie  of  which  they  are  ih_-^ 
componenta.  and.   tndeed.  their  diameter  varies  even  within  the  same  muscie.     1^=^^^ 
general  the  limb  muscles  are  coni[x»ed  of  large  fibres,'  thuse  of  the  mature  male  sub^^" 
jeci  iisual1y  exceeding  the  corresponding  fibres  (tf  the  female.     The  length  of  ih 
muscle-ftbres  is  likewise  subjcct  to  great  variation.      As  a  nile.  the  fibres  composin: 
a  miiscle  are  of  limiled  length.  generallv  not  excceding  from  4-5  cm. ;  in  excepUoi 
insunces.  houever,  as  in  the  sjirtorius,  ihev  may  attain  a  length  of  ovcr  12  on 
a  width  of  from   1-5  cm.  !Kelix).     The  fibres 
are    iisuallv   somewhat    spindle-shaped,    being 
slightly  larger  in  the  middie  than  at  the  ends. 
which  are  usii.illv  more  or  less  pointed  ;  bluntcd 
or  club-shaped  and,  more  rarely,  branched  ex- 
tremilies   are    not  uiicommon.      Branched  and 
anastnni(»sing  fibres  occtir  in   certain  iocalities, 
as  in  the  tongue,  facial  and  ocular  muscles. 

The  individual  fibres,  each  invested  in  its 
own  sheath,  or  sarcolcmma,  are  groupt-d  into 
small  pnmary  bitndičs,  the  component  fibres  c»f 
which  are  hold  together  by  a  meagre  amount  of 

connective  tissuc,  the  end'omysium.     The  Uilter  is  continuous  w'iih  the  prrimvsiutr^ 
invcsting  the  primary  bundles.     These  are  associated  into  unccrtain  groups,  th^ 
secondarv  bundfes.  uhich  are  united  and  pncUwed  by  extensions  and  subdivisions  of 
the  general  conneclive-tissueenvclopeof  the  enlire  musde,  \heepimysiin)i.   In  muscles 


Set-enil  primary  musolc-bundln  In  tranavcn«  MCtlon,  fhourinjc  th« 
armnKcmvDt  lA  compotictii  filircs.     v  40. 


SarcolnnmA 


Ponion  of   muiclislibre.  HhovrlitB  SArcolemt 
bridsitig  btmit  in  tarcoiu  tubsunc«.    v  rr* 
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possessing  a  fine  grain  the  secondary  buiidles  correttpond  with  the  lasciculi,  bul  in 
mubcies  uf  coarsc  tcxturc  t-ach  fiiscjculus  indudes  a  number  of  secondary  bundles 
betueen  uhich  the  rainificatiuEis  of  the  epimysium  extend.  The  charactcristic  picture 
prescnted  in  transverst:  sections  of  muscles  (  Figf.  474 )  iliustrateft  the  relation  of  the 
fibres  to  the  larger  groupinjifs  oi  the  muscular  elcnients. 

Structure  of  the  Muscle-Fibre. — Each  fibre  corre3[K>nd3  to  a  grcatly 
elongaicd  multinuclcated  muscie-ccll,  and  consisis  of  a  sheath,  or  sano/emtna,  and 
the  containcd  sarcous  su/>shirtctr, 

The  sarcolcmma  fonn^  a  complete  inveslment  o(  the  fibre  and  alone  comes 
into  contact  with  the  surrounding  connective  tissue  by  which  the  muscle-fibres  are 
aitached  either  to  one  another  or  10  the  lendinous  stnictures  upon  which  they  exert 
tht-ir  puli.  The  sarcolcmma  is  a  transparent,  homogeneous,  eUistic  membrane  \vhich 
so  close]y  invcsts  the  containcd  sarcous  sutstance  as  to  be  almost  invtsible  under 
ordinary  condidons.  Being  of  greater  toughness  ihan  the  muscle-substance,  it  aftcn 
withstands  nieclianical  disturbance,  as  leasing.  while  the  latter  becomes  broken  ; 
where  such  breaka  occur  the  sarcous  substance  stjmetJmes  contracts  within  the  sarco- 
lcmma. which  at  the  poinis  of  fraclnre  tlien  becomes  visible  as  a  delicatc  tubiilar 
shcalh  strotching  across  the  spacc  separating  the  broken  cnds  of  the  more  friable 
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T>f«Ef«in5  illiMtratttiif  Nliiicliirc  nI  »Iriaicd  musilc-filn-e.  -4,  usuaI  vittvt  j  ff,  corrM-t  vi«w,  shovrlnj;  susimtacultr 
9^>ln  cmliiiued  armi*  ittm-lrom  aan-ok-mma  ;  C.  si-pu  shown  aitcr  Viiiiadiurn-licrniHtoKvlln  MatnlniC'  if,  iiilcrme- 
diate  disk  {ZK-iic^rmakrikrj  ■  /,  tiEltl  bniid ;  (i.  (rousvcrec  dUk  [QH*»SfAfifif)i  M,  niL-dtan  diak  ^AlUltiiekftbf) ; 
.S,  «Mrol«mina.    KAf*^  M.  ttetdmAaM.) 

sarcous  substance  ( I-ig.  475).  In  teased  preparations  the  sarcdemma  is  sonieiimes 
also  seen  projecling  lx:yond  the  sarcous  substance,  as  a  coal  sleevc  covers  the  stump 
of  an  arm. 

The  sarcous  or  muscular  substance  uithin  the  sarcolemma  in  turn  consists 
two  parifi.  the  Icss  differentiatfni  passive  sarcoplasm  and  the  highly  specialized 
'  ctmiradiU  fibriUa  in  which  the  activc  changes  take  plače  rcsulting  in  the  contraction 
of  the  musclc-fibre. 

Since  the  highiv  characteristic  appeanmce  of  cross-strtation  which  dislinguishes 
the  fibres  of  vnhmtar\*  mu:scle,  as  wen  ;ls  supplies  the  reason  ior  ils  de»ignation  as 
striped  or  striated,  depends  upon  the  arrangemenl  of  the  contractile  fibrilla;.  the 
^details  of  the  latter  first  claim  attention. 

Tine  cross-striation  consists  oi  alternate  dark  and  light  bands  which  cxtend  the 
entire  width  of  the  fibre  and  dcjjcnd  upon  the  dificrentiation  of  the  contractile  fibrillar 
into  segments  of  greater  or  less  densitv.  Close  lateral  approximatJon  of  the  more 
dense  and  deeplv  stnining  segments  in  tlie  fibrillae,  lyingside  by  side  within  the  saro.)- 
lemma,  pr(xluces  the  tJark  band  ;  the  sinnJar  relation  of  the  less  dense  and  non-stakiing 
segments  produres  tlu-  iinpression  of  the  light  band.  H  it  were  possible  to  isolate  the 
individual  contractile  fibrilla",  each  vvould  present  the  details  shown  in  the  accompanv- 
ing  diagram  (Fig.  476J.     The  dark,  broad  tramverse  disk  (  Q)  of  doubly  refracting, 
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or  amsotropic.  substance  is  sucreecied  al  either  end  by  the  light  band  (//>  ^  sinj?')" 
relracting.  ur  isotropir,  substance.  The  Hj»ht  band  is  sulxiivided  by  a  ddioate  linp, 
the  intcmudiaU  disk  (  Z  ),  alsn  knoun  as  Krame' s  membrane.  The  SL'qucnct;  Mhich 
by  repctilion  makes  up  the  contractile  fibrilla  conaists,  therefore.  of  £  -  J  +-  Q  -^J-rZ. 
Under  favorable  conditions  for  e.\ainination  the  transversc  disk  exhibits  less  densiiv 
midway  betwccn  its  cnds  ;  this  zone  is  traverscd  by  a  delicate  line  {M ),  the  mtdmn 
disk  {  Hensen,  Mcrkel)  or  middie  membrane  (M,  Heidenhain.l. 

The  interpretation  of  these  appearances,  shown  as  usually  seen  undcr  moderaie 
amplifinitinn  in  ihe  accompanying  phoiograph  (Fig-.  477),  has  becn  the  subjecl  ot 
nmrh  laUiriou.s  investi>^.ition  and  vt'xcd  discussinn  :  even  at  the  presenl  Ume  authoritiis 
are  far  from  acci>rd  as  to  the  si^iticancc  of  the  observed  detaib  in  theJr  relations  to  iKc 
architecture  of  the  miiscle-fibre.  Il  is  bevond  the  pnrpose  of  thest-  pajjes  to  revieu 
the  various  thcories  concerning  the  ultimate  structure  of  striped  inuscle  ; '  suffice  it  10 
point  out  thal,  apart  from  the  conclusions  of  ihose  oliservers  \vho  from  tirne  to  tirne 
have  contendcd  that  the  appcarances  are  cntirely  optica!  and  do  not  correiipond  to 

actual  stnictural  delails,  two  chiet 


Fig.  477. 


PboiOfTttph  fA  ftirlAted  muM-1e,  %liiiwiti|;  ihc  usiul  appcarancc 
luidcT  muiJr(iiiciy  hiKl>  iiuiKTi<^i<~xtion.     ■  Trn. 


views  regardinji  the  architecture  of 
the  muscle-librc   havc  been   htlA 
Acc<:irding  lo  the  one,  champktn«! 
by  Krausu,  the  internicdiatc  zone 
is   rugarded   as  tlie  expressio»  o! 
a      membranims     septuni     vi  luch 
stretches  cntirely  across  the  um&- 
cle-fibrc  as  an  inward  extension  c»4 
the   sarcolcmma   and  ihus  subdi- 
vides  the  fibre  intu  a  nuniljcr  c:»*' 
minute  cunipailinenis,   or  (onita. 
tih:  disks,  by  the  longttudinal  ap::*^ 
pi)sition  of  which  ihe  eiitire  libr''" 
IS  built  up.      The  olher  view.  eari^ 
accepted  by  Kollikcr.  rcgards  tb  ■ 
fibre  as  madt-   up   of  JibriUa  ejC- 
temling   the   length   of    the   fibre^ 
the  transversc  cleavage  into  disk.^ 
being  secondarv  and  ardficial.    Th^L-, 
fibrillar  theorj'  as  advancc<i  by  Rol  — | 
let  has    received  wide   arceptani 
and  deser\'es  brief  mcntion. 
cording  to  this  authoritv,  the  roi 
tractile  fibrillie  are  to  be  conceived 


aH 

ived    \ 
rtii^^ 


as  forming  anisotropic  rods  consisting  of  altcmating  thicker  and  thinner  segmeni 
(Fig.  478).  the  fonner  conesponding  in  position  with  the  broad,  dark.  transv 
disk,  the  latter  wilh  the  hghler  Uind,  since  the  meagre  amoimt  of  doulilv  refnirti: 
substance  in  this  zone  is  masked  by  the  large  quantity  of  isotropic  sarcoplasm. 
Rollet  recognized  the  intermediate  disk  as  consisting.  not  of  a  conliniious  membrane, 
but  :is  an  inicrrupted  Hne  representing  a  row  of  minule  heads  u'hich  cxist  as  lool 
accunmlalions  on  the  thinnur  segmenls  of  the  fibrillar.  Rollcl's  conception  of  the 
fibre.  therefore.  incUided  the  sarcolemma  containiiig  the  sarcoplasm  in  uhich  the  con^ 
tractile  fibrilla;  were  cmbcdded.  " 

More  recent  invcstigations  with  the  aid  of  improvod  diflerenlial  stains  liave  1 
to  a  modification  of  the  fibrillar  view  in  so  far  that  the  intermediate  disk  is  to  be 
regarded  as  a  stnicturc  that  is  attachcd  10  the  sarcolcmma  and  extends  bctween  the 
fibrillte.  M.  Heidenhain  believes  the  median  disk  to  t)e  an  additional  membrrtnc  that 
likewise  mcets  the  sarcolemnu  at  the  periphcry  of  the  fibre.  The  latcr  conception 
of  musde  architecture  in  no  vvisc  que3tiuns  the  cxistet»cc  of  ihc  fibrilla-  as  the  con- 
tractile elemcnts  of  the  ribre.  but  regards  them  as  held  in  plače  by  the  laleral  bra 

'  An  cxhaustivf  revifw  of  thi-  Iltt-r«Hirc  and  vHrifHts  opiniims  rejrarding;  ihc  slnicture 
5tnpL'd  tnuscle  is  joven  byM.  Heidenhain:  Ergelmisse  dcr  .Anatomit  und  £ntwtck.,  Bd. 
«899. 
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deeper  parts  o(  (he  fibre  (Fig.  480).     The  longituHinal  striation  is  also  iinusiially  con- 
spicuous.  duc  lo  thc  exccptionaI  amount  ui  intL-rtibrillar  sarcoplasm.     Altbough  not 
prestani  in  niaiiim:ils  generallv  in  sufiicitni  (jtiantitv  lo  affecl  ihtr  appearance  of  entincr 
muscies,  the  pcculiar  '*  red"  fibres  are  iound  in  many  localitics  intcmiin^jled  with  lh«s- 
mure  usual  pale  variely.      Klein  has  describcd  such  (ibres  in  the  diaphru^m,  and. 
according  to  the  investigations  ol  Griitznerand  of  J.  Schaffer,  it  is  probable  that  thpy^ 
are  foiind  in  aH  muscular  tisstic  upf)n  which  dcvolves  prolini^cd  effort.     Thesc  tibre-^ 
are,  ihereforc,  present  in  the  heart.  ihc  cye  muscics,  and  tlic  muscies  ot  respiraiion  anc-i 
ol  mastication.     The  red  fibres  niust  be  reg^arded  as  rcprcsenling  a  less  coniplel«: 
difierenliarion  of  the  muscle-cell  and  as  possessinjj  consequenUy  a  lar^er  proportJ<>»: 
of  reserve  protoplasm  ;  they  are  l^>etter  ahie  tti  withsl;iiu)  the  fatigue  of  cnnlraflinr**^ 
than  thnsc  in  uhirh  the  specialization  of  a  largcr  part  of  the  cN^toplasm  has  occurreci  _^ 
The  pak-  fibres  ^ain  in  r.ipirlitv  of  cnnlraclinn  at  thc  expense  ni  early  cxhaustion. 

Attachment  of  tlie  muscular  tii>res.  uhether  tci  other  fibres  or  to  lendons.  m^ 
accomplishtd  by  the  union  of  the  sarcolcinma  wiUi  the  conncctivcor  teiidinuus  liitSLm« 


Fig.  480. 


Fig.  4S1. 


\'4 


F/ 


Ponloo  of  Ihc  soldjs  musck  of  (Ik-  riihl)il  In  iratib- 
vcne  »ectlon.  Tlic  mc»T«  cofinol)-  sljiiplril  fibtn  are  nt 
"rv«l"  muKlci  lito*  *lso  coutain  iiucWt  uiiltm  ihc  aar- 
cotut  subsunce.     X  160. 


Stakn  ol  icntiOD.  biauwiii)c  icnBtcutioa  of  muscte- 

fibres.    X  aoci. 


and  never  by  direct  fusion  of  the  connectivc  tissue  with  thc  sarcoiis  substanco,  th"^ 
lalter  remaininjj  cnmpletely  investcd  by  its  shcath.      On  joininj;^  a  muscie  ( Fig.  481  "^^ 
the  tcndon-tissue  snbdivides  into  sinall  bundles  which  receive  and  siirround  the  pointc*^ 
ends  of  ihe  miisde*fibres,  the  fibrous  tissue  l>econ»njj  attached  to  thc  sarcolemmi*- 
while  the  areolar  lissue  I>elween  the  lendon-bundlcs  blends  with  that  separating  iKf 
muscie-libres. 

Cardiac  Muscie.— The  striped  niuscie  of  the  heart,  in  addition  to  the  pecu- 
liaritv  of  being  bevond  the  conlrol  of  the  \vill.  ahhough  striated.  presents  certain 
modifications  in  the  (nrm  and  nrrangemcnt  of  its  fibres  vvhich  call  for  special  con- 
siiieration.  According  to  the  views  formeriv  he!d.  the  histologioil  iinit  ()f  thc  niyo- 
cardium  was  the  branched  fibre-cell  (Fig.  482),  by  the  apposiiion  of  which  the  sheeis 
of  muscular  tissue  were  formed.  Thc  fibre-cell  was  regarded  as  a  short  branched 
fibre,  devoid  of  a  sarcolemma  and  possessing  a  nucieus  surroiinded  by  a  considerable 
area  of  undifferentiated  sarcoplasm.  The  in\'estigations  of  M.  Heidenhain'  have 
shown  that  the  constitution  of  the  heart-fibres  corresponds  more  closely  to  that  of 


Anatom.  Anzeiger,  Bd.  xx.,  Nos.  2  and  5,  1901. 
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T[\c   blood-vessels  of  striped  musclc  are  vcry  numcrous  lo  Insurc  » 
nutriiion  to  a  tissue  ol  j^reat  funclional  activitv.     The  larj^er  arltrie^  aiid  accompanv' 
inp  veins  penetrate  the  muscJe  along  the  septal  e.\ten.sion.s  ot  llie  epimv-sium  and 
(iivide  into  smalltr  branches  \vhich  nin  between  the  fijscicuH.     Thcse  vesscls  undenio 

furthcrsubdivision  iiUolwigs  which  passbctwefn 
the  tincT  bundles  of  inuscic-fibrcs  and  lUtimaidv 
break.  up  into  tht;  capillarics  endusing  the  Indi- 
vidual  fibres. 

The  capillarv  vessels  of  voluntur>*  musdc 
form  a  characteri-stic  net-work  consistinjj  <>f  tur- 
rovv  rcctang^ular  mcshes  (Kig.  485).  the  Iringcr 
sides  of  which  correspond  to  ihc  dircction  rii 
the  muscic-iibrcs  bclwccn  wbich  ihcv  run  ;  tlic 
shorter  sides  tjf  liie  meshes  are  furmcd  by  the 
capillaries  uhich  L-xterid  across  or  mav  endrdf 
ihe  individual  fibres.  The  capillaries  supplving 
muscies  subjcctcd  to  prolonged  and  p<)wttful 
cuntractioiis  ofteii  cxhibit  kical  dilatations,  «liifh 
niay  ser\c  fi:)r  temporary  reser\'oirs  for  the blw<l 
durinjj  contraction.  The  clostiicsa  of  the  capil- 
larv* net-work  is  detennined  by  the  size  ol  the 
muscle-fibre^s.  miiscles  composed  of  fine  fihrcs 
possessinj;  the  sinallcst  vascular  meshes. 

The  relalion  of  the  blood-vesscb  to  cardiac 
mijscle  is  umisnally  intimate.  the  capillaries  r»t 
onlv  cnclositig  the  musclc-fibres  W'ith  a  rich  r«      ' 
work.  bul  Ivinjf  witbin  depressionson  the  surf-nt 
of  the  fibres,  or  even  in  channels  surroumlcd  by 
the  muscular  tissue  (Mei^). 
The  lymphatics  of  striated  muscular  tissue  are  reprcsented  hy  the  intcrfascioiUr    [ 
defls,  which  extcnd  \vithin  the  ronnertive  tissue  between  the  ni«scle-fil»res,  and  ^    ' 
more  definite  channels  uithin  the  sepla.      The  larger  Ivrnph-vcssels  fi>nned  b\'  ibc 
conlluence  of  those  Iving  belvcen  the  fasciculi  pass  to  the  aheath  of  the  inuscle  and 
tendon  nnd  carr\'  ofE  the  Iymph  Irom  the  muscular  tissue. 

The  nervcs  siipplvuij^  strii>etl  niust:le  include  l;x)th  motor  and  sensory  fibr«*- 
The  former  terminale  in  spccialized  arlKirizations,  the  motor  nctt't'-cn(iings,  wKic« 


Injcctcl  voluiitarv  mittolc.fchouHisarTurin- 
mciit  ol  ItilerlaMJcuiar  tvs»cb  aud  capilUries- 


Fig.  486. 
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Tnnsvrft«  tcclion  or  »bliil  ctnt>r)'o,  »bovrlnu  d  i  fie  »nt  lat  ion  of  mvotomCA.    X  90^ 


are  usuallv  regardcd  as  lying  l>enealh  the  sarcolcmma  upon  the  sarcoiis  sul: 

The  9en5ory  fibres  are  connected  wiih  the  neuro-muscular  end  organs  or  mus^^"^ 

spttuiics,  from  which  the  ailerent  nerves  proceed  centralty.     The  detailed  descript£  ^ 
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ol  both  varieties  oE  temiinauon.s  in  striped  musde  will  be  found  under  nerve-endings 

Dcvelopmcnt  of  Stripcd  Musclc. — The  early  appoarance  of  a  series  oi 
quacinlati.'r;il  s<'gmenul  areas,  the  soniilrs.  within  the  tract  r»f  tlie  para.\ial  mesoblast 
on  each  sidt  oi  the  neural  tul>c  has  ln:t.n  descriln.-«.!  (  page  29).  Likewise  the  aiib- 
sequenl  brtaking  up  of  e;ich  soniite  iiuo  tht  cenirally  siiuated  sclerotome  and  ihc 
peripheraJ  niyutonw;  { Fig.  34).  The  lattcr  soon  becf)mes  a  compresscd  C-ahaped 
mass,  in  wKich  the  more  cotnpact  luteral  part  is  usuallv  described  as  ihe  cutis-pfate 
and  tbc  me<lial  portion  as  the  mnsc/t-phttt'.  The  histological  characters  of  iht-sc  parts 
ci  the  niyotom<:  difftrr,  ihc  cutis-platt*  consisting  of  sevcral  iayers  nf  closHv  packt-d 
cells  reseniblinK  epitholial  elcments,  whiIo  the  inusclc-platc  is  coinposcd  of  more 
loosel/  disposed  spindlc-cells,  between  which  lic  irrcgularly  round  cells,   inany  of 

Fic.  487. 


NeunI  cfttial 


(■'f.^mf^^r'^ 


FronUl  Mctmi  nf  inSbii  Fmtiryo,  tfaoirlng 
m>'utumo.     >.  IDO. 


Frontal  uction  ai  Ivno  uivUumc«  of  nitibfl  «nbTyo, 
sbowiBC  develo|>lng  musck.    >  ijo. 

The  less  difTerentiated   round   cells.  or 


^^'hicrln  ;ire   actively   engaged   in  division. 

fn%'t:>^Jasts,  become  elongated  atid   transformed  into  the  spindle-cells.   the  eleinents 

uijicrFi  are  directly  converted  into  the  voung  muscle-tibres.     The  spindle-cells,  at  firs( 


\  nicin«_.nuclear,  rapidly  increasc  in  Ictjgth.  the  round  or  uval  nucleus  al  the  same  tinie 
j  uncie-m-ljoing  di\ision.     In  c<tnsequencethe  elongated  muscle-cells become  multinuclear. 
iThe-       cyi(,plasm  of  the  cells  earlv  cxhibits  diPlerentiation   into  a  peripbeial  and  a 
central  ^^.^c. 
■  becoi 

the   rriuscle-nuclei. 


ic.      During  the  second  fi-etal  numth  the  formcr  manifest.s  a  disposition  to 
rillar,  while  the  central  zone  for  a  tirne  remains  undiflerentiated  and  contains 

-nuciei. 

^^n  cross-section  the  voung  muscie-fibres  at  this  stage  appear  as  slippled  nngs 

enclc-ksing  an  indiflerent  core  surrounding  the  nuciei,  the  sti|>pling  being  due  to  the 

iP^^^^illv   difierentiated   fibrilhe.      The  latter   appear  finit  as  marginal   groups,    but 

^    J  *^'"    fr/rm  a  continuous  jjeripheral  zone.     This   graduallv  widens.  :ind  by  the   close 

1         ■*-ne  sjjtth  fcctal  monlh  the  fibres  com[K>sing  the  musclcs  of  the  upptr  extreniily 

. jO 


466 


HUMAN   ANATOMV. 


r«fc 


■»>' 


have  becomc  fibrillar  throughmit  tlieir  t_*ntirc  ihickness  ;  those  of  the  lower  ex- 
tremitv  acquire  a  simihir  con<li,ti<jn  ii  tnoiuh  later.  Wiih  tho  dccper  exiension  o! 
llic  librilla;  ihc  cliaracleristic  cross-striatitm  appuars,  ihc  nuciL-i  migrating  to  the 
peripher)' of  the  Obre  as  the  leis  diflertntiated  cytuijlabiu  litcoines  iiivaded.  'Ihe 
sarcolemma  apfjcara  by  the  tirne  the  t-ntirc  fibre  has  become  tibrillar.  The  sarcopla.sm 
surrouiidiiig  ihe  iiudci  of  the  mature  libre  reprcscnfcš  the  remains  of  the  less  highlv 
differenliated  cytoplasm  of  the  uriginal  musde-cell  ;    thai,  howcver.  separating  Uic 

muAcle-columns  niust  be  regarded 
Fig.  48^  as  the  pRKluct  of  a  sccondar)  dif- 

(erentiation. 

The  designation  "cutis-platc,** 
applietl  U)  the  compact  outer  e])i- 
thelinid  ptinion  of  the  myotonie. 
cxprcsscs  ihe  relation  to  the  in- 
leguracnt  which  has  been  widely 
accepted.  since  this  part  of  ihe 
mvolame  is  generaUy  regarded  as 
concenied  in  the  formation  of  the 
conncctivc-tissue  portion  of  the 
skin,  This  fatc  of  the  "curis- 
plalc"  \vas  long  dge  denicd  by 
Balfour.  uhr)  held  that  bolh  layers 
of  the  nivotonie  are  concerned  in 
the  formation  of  muscular  tissue. 
Kaestner '  arrived  at  similar  conclusions,  and  more  recently  Bardeen  *  has  shown  ihai 
in  ihe  pig  practicallv  the  entire  epithclial  lainella  is  ronverted  Into  miiscle.  According 
tli  this  investigator,  uhilesoineof  the  cpithclial  clements  of  the  skin-plate  degen^ate, 
the  greaier  number  iindcrgo  niitosis  and  give  ri&e  tonivuhlasls  whirh,  in  ttirn.  bcconie  j 
the  spindle-cells  from  vvhich  the  imiscle-libres  are  developed.  The  outer  margin  oU 
the  epitheliat  lamella  is  sharplv  dertned  by  a  Ilmiting  membrane  fttrmed  by  the  adja- 
cent  cells  ;  a  someuhat  similar  but  less  pronounced  boundary  guards  the  inner  con- 
tour  of  the  lamella.  The  external  limiting  membrane  persisls  until  the  con\'er5ion  ofi 
the  epithelioid  clements  into  myabla.sts  and  spindle-cclIs  has  bcen  \vell  establishetl,  by" 
which  timc  ihc  mcsoblastic  lissue  surrounding  the  myotomes  has  grown  in  berwccn 
the  latter  and  ihc  adjaccnt  cctohlast  ;  it  is  from  this  sourcc.  thcrcforo,  and  not  from 
the  "cutis-plate,"  thal  the  conncctive-tissuc  laycr  of  the  inlcgumenl  is  derivcd. 

The  masses  of  cinbryona]  niuscle,  or  »ivotueres,  derived  from   the  somites  are 
early  separated  by  the  ingrow:h  of  intersegmental  septa  of  connective  lissue  whtch 


■<*k 


4fts 


Dcveluplnfr  voluntKTr  niucle ;  Ibc  (ibroi  »re  ulll  unstmtcd.   X  535. 


Fic   4go. 
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t>r\c)upinx  inu»(:l>c-fibicB  in  whicti  MrJAlion  is  iiist  appearinit.     V  375. 

later  support  the  intersegmental  hlood-vessels  and  ner\es  and,  in  the  thoracic  region, 
the  costal  clements,  and,  by  the  ingrowlh  of  a  connective-tissue  parlitlon,  each  one 
is  further  divided  into  a  dorsal  and  a  ventral  portion,  from  vvhich.  in  a  general  way. 
the  muscles  associated  with  the  spine  and  the  aniero-lateral  body-u'alls  are  derived 
respective!y. 

In  this  primitive  condttion  the  trunk  musculature  is  represented  by  a  serics  of 

'Archiv  (fir  Anat.  u.  Ph^-s.,  Stippl.  Bd..  1890. 
'Johns  Hi>pkins  Huspital  Repr>rts,  vol,  ix.,  1900, 
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bands. — the  ravomeres, — tach  of  \vhich  coiisists  of  a  dorsal  and  a  ventral  portion, 
and  wliicti  succeed  ont  another  regularlv  and  segnientally  througliout  the  entire 
lenglh  ui  llif  trunk.  Tht  inubclc-librcs  (»1  which  tracli  luvomtre  is  coiiiposed  extcnd 
irom  the  inlcrst-^mental  strptum  in  fronl  to  ihat  btlund,  hiivin>jtlius  a  rc:>;ular  anttro- 
pt>sterior  diro'tion.  In  ilit  louer  venebraies  this  condition  persists  with  but  little 
modiftcation  throughouc  lifo,  producing:  che  Hakc-likc  arranjrcmcnt  of  the  musclcs 
characterislic  oi  ihe  fislics.  In  the  hij^her  vertebrates,  howevcr,  nuinerous  secondary 
inudilications  supervene,  wliereby  the  myomeres  are  broken  up  into  individiial  mus- 
cles,  their  orig^inal  segmental  arranKcincnt  beconiing  at  Uic  same  time  g^rcatly  ob- 
scurtrd,  althou^h  it  stili  pcreists  in  tho:ic  regions  in  lAliich  the  muscles  are  inttinately 
associated  uiih  scjjmental  skcleial  structnres  such  as  the  veitebrae  and  ribs. 

These  chan^t-s  are  of  scvcral  kinds,  and,  as  a  rule»  several  varictics  of  modi- 
fication  cuopcratt  in  the  ditlcrcntiation  of  a  inuscie.  Some  of  ihe  more  iniporlant 
are  as  foUuu-  : 

1.  An  end-to-end  fusion  of  several  mvomeres  or  jjortions  uf  mvumercs  takea 
plače,  prodijcing  a  musclc-sheet  or  band  which  cxtcnds  interrui)tedly  ihrou^h  sev- 
eral primar>'  segments.  Such  a  modification  gives  rise  lo  muscics  suiiplicd  by  a 
nunibcr  of  segmenial  ner\cs  :  jiist  as  many.  indccd.  as  there  are  mvonierc-s  partici- 
pating  in  the  formation  of  the  inuscie.  Exaniples  of  inusclcs  formed  in  this  way  are 
10  be  seen  in  the  i7uisculature  of  the  abdoniinal  walls.  the  oblique  niuscies,  the  irans- 
versalia,  and  thf  rcctus,  for  instance,  beinjr  ali  polvmeric  muscles,  as  are  also  many 
of  the  lonjfiludinal  muscles  of  the  back.  Not  infre(iuently  the  nrigin  of  these  mus- 
cles by  the  hisiori  of  puriions  of  successivc  nu'<nnere3  is  shown,  indcpcndcntiv  of 
their  nerve-supply.  by  the  porsistence  in  ihcir  conrse  of  some  of  the  intemuiscular 
sepla,  these  forming  transvcrse  tendinous  bands  iravcrsing  the  muscic  in  a  horizonta) 
direction.  Such  lendinous  inscriptions  {inscriptiones  tendinete),  as  t]iey  are  ternicd, 
occur  normallv  in  the  rectus  abdojninis,  and  are  also  frequently  found  in  the  internal 
oblitjue,  the  sterno-hyoid,  and  tlie  sierno-thvroid  muscles. 

2.  A  longitudinal  division  of  the  rnyomcres  into  a  number  of  dlsiinct  and  origi- 
nairy  parallel  portinns  niav  occur.  tlxaniples  of  ihis  niixliricaiton  comhined  with  the 
end-to-end  /usion  of  the  portions  so  formed  from  successive  inyonieres  are  very 
abundant.  Thus,  the  rectus  abdoniinis  is  the  result  of  the  splitting  ofi  uf  the  ventral 
portion  of  a  number  of  successive  myomeres,  whose  remaining  |>ortions  are  lar>jely 
representcd  in  the  oblique  and  transverse  abdominal  muscles.  So,  too,  in  the  neck, 
the  diflerentialion  of  the  sterno-hvoid  and  omo-hvoid  is  due  to  the  same  process, 
and  it  has  also  acted  in  the  HifTerentiation  of  the  various  muscles  of  the  transverso- 
costal  group  of  tlie  dorsal  musculature. 

3.  A  tangcntial  splilting  of  the  mvomeres  is  agaln  an  occurrence  of  great  fre- 
qiicncy,  producing  supeq)osed  muscles,  and  is  cleariy  shown  in  the  dorsal  muscuta* 
ture  and  in  the  ventro-lateral  muscles  of  the  thuracic  and  abdominal  walls.  It 
di>es  not  necessarilv  involve  ali  portions  uf  a  myomere  when  this  has  already  divided 
longiludinally.  but  may  be  confined  to  onIy  certain  of  the  parts  so  formed.  Thus. 
while  it  affecis  the  ventro-lateral  abdominal  muscles,  it  does  not  affect  the  rectus 
abdominis,  this  muscle  reprcscnting  the  enlire  thickness  of  the  ventral  borders  of  a 
number  of  successive  myomercs. 

4.  Associated  wiih  the  change  just  described  there  is  frequently  a  modification 
in  the  direclion  of  the  tibres  in  one  or  more  of  the  superposed  muscles.  Primarilv 
the  hbres  of  cach  mvomcre  havc  an  antero-posterior  directiiin, — a  condition  which  is 
stiH  reiained  in  the  rectus  abdominis,  (f>r  instance.  In  the  ventro-lateral  abdominal 
and  thoracic  muscles,  hoivever.  the  original  direction  of  the  fibrea  has  been  gre;itly 
altered.  thoseof  the  superficiai  layer  being  directetl  in  general  downward  and  tnward, 
those  of  the  middle  layer  to  a  considerable  e,\tent  downward  and  oulward,  %vhile 
those  of  the  deepest  laycr  are  directed  ahnost  or  qnite  transverselv. — ihat  is 
to  say,  in  a  direction  which  is  90"  dif!erent  from  that  taken  by  the  fibres  of  the 
myomere. 

5.  An  exceedingly  interesting  modification  is  that  which  rcsults  from  the  migra- 
tion  of  some  of  the  mvomeres  over  their  successors,  so  that  a  muscle  formed  from 
certain  of  the  cen'ical  myomeres,  for  exaniple.  mav  in  the  adull  condition  be  super- 
posed upon  muscles  derived  from  the  ihoracic  segments.     In  such  cases  of  migration 
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the  se^mencal  ner\*e,  or  at  least  Uiose  fibrcs  of  it  which  originallv  supplied  the  |mr- 
tions  uf  the  mvomcres  in  tiuestion,  relains  its  coniiection  aiid  is  coriscquenlly  drauTi 
oiit  (ar  l>ey(HKi  its  usiial  irrFlKtr)',  a  reailv  csplaiiatiuii  beini^  ihus  afii)rded  ior  ihc 
extcndecl  coursc  ni  the  long  thoradc,  lonj^;  subscapular,  ani.1  phrcnic  ncncs.     ~"  ~ 
mu»ck-s  siipplietl  bv  ihi-st*  tier\es,  as  weH  as  llic  pectoralis  major  and  miiior  muscle 
are  ali  dcrivcd  froin  een-ical  tnvoniores,  their  adiili  position  bcing  due  to  ihe  pr 
of  iniKraiit>n,  af  whosi:  c.\istciicc  lhcy  form  convliicing  c.\amplci>. 

6.  Finallv,  portionsof  one  or  several  successive  ntvomcres  may  undergu  degen- 
eralion.  bccominj;  converted  into  conncclivc  lissuc,  vvhich  may  havt-  the  form  oi 
fascia.  ajKineurosis,  or  itndon.  Ex;miple;»  of  this  dL-^ent-Taiion  arir  to  be  foiuul  in 
praclicallv  ali  musclcs.  sincc  the  tendoiis  bywhich  they  make  their  bonvattachmen 
nave  resulted  froni  its  actioii.  In  the  lowcr  vortcbraics  and  in  the  foptus  lendr 
and  .iponctirose^  are  ttiuch  less  devdoped  ihan  in  ihc  higher  fomis  or  in  the  adu 
beiny  represented  by  museular  lissue  which  laier  beciimes  cunverted  into  tcndoii  i 
aponeurosia.  The  iiiiermuscular  sepla  between  the  muscles  of  the  limbs  secm 
have  arisen  in  this  way,  and  o<:casionalIy  relatively  largc  aponcurotic  shcets  havc! 
arisen,  as  in  the  čase  of  the  aponeurosis  \vhich  nniies  ihc  lwo  postcrior  scrraius 
muscles.  Of  cspecial  interest  in  this  coniiection  are  the  degencrations  into  lig 
mei\t8  of  muscle-tissuc  primarily  occurrinjf  in  the  nei^hborhood  of  Diany  of 
joints,  the  access<3ry  liganients  beirjif  in  many  cases  tormed  in  this  nianner.  Thii 
the  cxtcrnal  lalcral  li^mcnt  of  the  knec-jnint,  the  liganitrtum  tcres  of  the  hip-jol« 
and  even  ihe  j^reat  s;»cri)-sciatit::  lij^anit-nt  owe  their  origin  to  tlus  procesa,  and  maij 
other  of  the  ligaments  may  also  be  rcferrcd  to  it. 

As  a  resiilt  of  these  varions  moditioations  and  their  combinations  the  individua! 
muscles  of  the  adult  body,  together  with  ihc  aponeurolic  shcets  which  are  frcqucnti| 
assaciated  with  thein,  are  formed. 
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GENKRAL   CONSIDKRATION   OF   THE  VOLl'NTARY   MUSCLES. 

The  volimtary  or  striated  muscles  constitule  a  very  considerable  portion  of  t! 
entire  mass  of  the  bodv,  their  wei^hl  in  an  average  adult  male  having  been  esti- 
maled  at  aboiit  43.4  ])er  cent.  nI  ihe  tutal  body  weight  {\'icrordt).  ^ch  niuscic 
is  a  distincl  organ  composcd  of  a  number  of  coniractile  fibrcs  unite<I  inio  fiundles  or 
/asciculi  snrronnded  hy  a  dclicate  sheath  of  connective  tis.'šue,  the  pcrim}-sium,  in 
which  blood-vcsseis  and  ncrves  ramifv  to  the  various  fasciculi.  and  »hich,  at  tlie 
surface  of  the  muscle,  is  continuous  with  the  fascia  uhich  encloses  the  entire  organ. 

At  each  exiren>iiy  uf  tJie  muscle  the  contractile  tisaue  is  unitc<l  with  dense 
connective  tissiie,  the  general  structure  of  \vhicli  rt-sembk-s  ihat  of  the  muscle, 
(ibres  belng  arrangeii  in  dislJnot  bnndles  separaled  an<l  endosed  hy  looser  tf 
comparable  to  ihe  [»erimvsium.  Iiy  nieans  of  these  Icndons,  as  lhey  may  gencrT 
ca|]y  be  termed,  the  attachment  of  the  muscle  to  ponions  of  the  skeleton  or  other 
slructures  is  effectcd.  The  ejitenl  to  whicb  the  tcndon  is  devcIo|X-"d  varies  grcally 
in  dif^ercnt  muscles,  in  some  being  bardly  noticeable,  so  that  the  muRcle-tissue 
appears  to  be  dircctly  attached  to  the  bone  (Fig.  496).  at  other  times  fomiing  a 
long  rounded  or  flattened  land  (Fig.  576),  to  which  the  rcrm  tendon  is  itsually 
applied,  or  again  forming  a  hroad,  flat  expansion.  termed  an  aponeur0sis  (Fig.  525). 
Roth  the  tendons  and  aponeuroscs  are  to  be  regarded  as  rej>resenting  porlions  of  the 
orijfinal  muscle  converted  into  connective  tissne,  and,  tndeed,  comparaiive  anatomv 
shnws  that  many  of  the  lig^amenls  and  aponeurnses  of  the  body,  even  althnugh  thcy 
may  nol  seeni  to  be  directlv  related  to  neighboring  muscles,  are  real]y  to  be  regarded 
as  muscles  whrch  have  nndergone  a  tendlnous  dcgeneration. 

Attachmenta.— The  great  majority  of  the  voluntary  muscles  are  attached 
eilher  ent!  to  portions  of  the  skeleton,  piLssing  over  one  or  niore  joints,  m  uhich 
they  efTect  movcment  hy  their  contraction.  Occasionally,  however,  a  muscle  may 
be  attached  at  one  of  its  e\tremities.  in  part  or  cntirelv,  to  fascia,  as.  for  instance, 
the  gluteus  maximus  and  ihc  tensor  fasci,-!?  lat^,  or  both  of  its  attachments  may  be 
to  fascia.  as  is  the  čase  with  some  of  the  n\uscles  of  cxpression  and  with  the  muscles 
of  the  palate  and  ihe  intrinsic  musculature  of  the  tongiie.  Olhers.  again,  may  have 
.  one  or  both  of  their  attachmenta  to  tendons  of  other  muscles, — e.g,^  the  accessoriiM 
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ancf  thc  lumbricales, — wlult:  othcrs  may  pass  between  poriions  of  tlic  sktlctun  aiitl 
spe<:rial  organs  upon  which  lhey  act,  as  is  f.\L*m[)lirte<l  hy  ihe  miisclifs  of  ihu  eyt;ball. 
Whatevcr  may  bc  thc  natiire  of  tho  struclure  to  \vhich  tlie  attachmcnt  is  mudt:. 
il  is  <runvcnicnt  for  purposcs  of  dcscription  to  rejjard  oiieof  ifie  poiiits  of  attaclimcnt 
of  ^^mclt  mtiscle  as  tlie  hxed  poiiit  froin  whicli  it  acts  in  contraction.  und  to  ;;peak  of 
ihis  ^as  its  oH^hi,  and  to  rcgard  the  other  as  thc  (joint  upon  \vhicl»  it  acts,  speakiiig 
of  it  as  thc  insertion.  It  niust  bc  understooH,  howevpr,  thal  tliis  distinclion  bctween 
ihe  two  attachments  is  somewhat  arbitrary,  since\vhat  is  iisuallv  the  lixed  poini  nmy 
unci€?r  ccrtain  circumsianccs  become  the  movable  one.  l'"c>r  instance,  in  the  casc  of 
a  n^i^isclir  passin}^  froni  the  pelvis  to  a  leg  bone,  if  the  bodv  be  erect,  the  contraition 
of  the  miiscle  uill  canse  an  indinalion  of  the  trunk  on  thc  hip-joint,  tlie  attachment 
lo  the  leg  bone  being  thcn  the  tixeci  point  and  that  to  tlic  pelvis  the  movable  one. 
In  ocHer  positions  of  thc  body,  houcver,  the  contraction  of  the  inuscle  wtU  produce 
3  movemcnt  of  the  kg,  the  tixcd  and  movable  points  being  exactly  reversed.  Since, 
howre-ver,  the  movcmcnt  of  thc  leg;  niay  be  rejjarded  as  the  more  usual  rcsult  of  the 
contr=a.ction  of  the  niuscle,  thc  pelvic  attachment  is  arbitrarily  regarded  as  theorigin 
and     tVse  attachment  to  the  femiir  or  tibia  the  insertion  of  the  muscle  in  question. 

Fig.  491. 
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Form. — Thc  muscics  assumc  vmrious  forins,  dependenl  lo  some  extent  upon 
the  stnicttires  to  \vhich  they  are  attached.  Sonic  are  thin  shcets  with  almoi^t  jiaratlel 
fibres.  others  are  more  or  less  band-Uke.  whilc  other^  may  have  considerable  ihick- 
ness,  and  be  quadrate,  triangular.  or  spindle-shaped.  Surrounding  certain  of  the 
oritices  of  the  body  are  what  are  tenncd  orhicuiar  nr  sphinctcr  muscles  ( Kigs.  495, 
499),  cfmsistingof  a  mnscnlar  sheci  whosc  fihres  have  a  cresceniic  coiirse  aroiind 
either  side  of  the  orirtce,  the  lips  of  which  will  tend  to  be  drawn  together  by  thc  con- 
traction of  the  musicle. 

Where  the  snrfaces  for  attachment  are  considerable.  the  fibres  composing  a 
muscle  liave  a  more  or  less  parallel  course  :  biit  where  a  rr>mparalivcly  small  area  is 
ali  that  is  available  for  the  attachment  of  a  strong  muscle.  as  is  the  čase  \vilh  many 
of  thc  liml)  muscles,  it  is  clear  that  snch  an  arrangement  rannttt  tibtain.  The  miiscle- 
fibres  then  converge  from  either  one  or  both  sidos  to  bc  inserted  one  af>ove  thc  other 
iniu  the  tcndon.  forming  \vhal  is  tcnncd  a  stmipinnate  >  e.  g.,  many  of  tlie  muscics 
of  thc  leg,  Fig.  609),  i>T/>iftna/i'  imisclc  (c.  g.,  mtcrnssci  dorsalt«,  Fig.  590.  )  This 
conver^ence  may  take  placc  touaids  either  one  or  both  tendons  of  attacliment,  and 
occasionallv  these  may  spread  ont  over  oppositc  surfaces  of  the  muscle  to  form  apo- 
neurotic  shecta  which  overlap,  so  that  thc  muscle-fibres  pass  obliquely  from  the  sur- 
face  ol  one  tendon  to  ihal  of  the  other  (>.^.,  gastrocnemius,  semitendinosus.  Fig. 
^35)'  Finallv,  in  some  ol  the  broader  muscics  (^.,^. ,  ticltoid  and  subscapularis)  the 
muscle-fibres  may  arise  from  and  converge  to  a  series  ol  tendinous  bands  which 
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altcmatc  uithone  another,  the  musde  having  thus  a  compound pinnate  arrangemcnt 
(Hg.  491.  C). 

As  a  rule,  the  tcndons  occur  in  connection  with  the  exlremiues  of  the  muscle, 
but  occasiona!ly  one  or  more  tendinous  intersections  may  occur  in  the  course  of  the 
niuscle,  which  thus  becomes  divided  into  two  or  more  belHcs.  This  condition  may 
be  the  result  of  the  end-to-end  union  of  ihe  tendons  of  attachment  of  lwo  priniarily 
distinct  muscles  K^.g.,  digustric,  Fig,  497)  or  to  the  persisience  of  some  of  the 
dividing  linea  which  separatc  the  varioua  embryonic  segmenta  of  which  a  niuscle 
may  be  composed  K^e.g.,  rectus  abduminis,  Fig.  523)  ;  or  it  may  be  due  to  a  sec- 
ondary  attachment  formed  by  a  muscle  in  its  course,  it  being  bound  down  to  a 
neighboring  bone  by  a  band  of  fascia  (f.g.,  om(>-hyoid). 

Certain  muscies  prcsent  the  pccuharity  of  posscssing  two  or  more  separatt 
heads  of  origin,  attached  to  diffcrcnt  bonea  and  imiting  to  form  a  common  lendond 
insertion.  In  certain  cases  {^.g".,  biceps  femoris,  pronator  radii  teres)  this  condition 
indicates  the  union  of  two  primarily  distinct  miiscles  whirh  had  a  common  insertion, 
or  which  werc,  at  ali  events,  originany  inscrted  close  togethcr,  but  in  othcr  cases  il 
has  resulted  from  a  separation  of  an  original  musrle  into  two  portions.  The  ana- 
toniical  nomenclature  is  not  quilc  consislent  as  regards  such  muscies,  sincc  il 
descrilies  the  biceps  fcmuris  as  a  two-headed  muscie,  althouj^h  its  two  heads  are 
funiiamentaUy  distinct  organa  ;  while,  on  the  other  hand,  it  usuaUy  regards  the 
pso:Ls  and  iliacus  and  tlie  gastrocnemius  and  soleus  as  dLstinct  muacles,  notvtth- 
standing  their  common  insertion. 

Fasciae. — Connecting  the  varJous  muscies  and  unittng  llicm  into  group6,  and 
aiso  surrounding  the  entire  musculature  of  the  body  and  separating  it  from  the 
deci>er  layers  of  the  inlcgunient,  are  sheets  of  connective  tJssue  kno\vn  as  fascia. 
These  sheets  are  by  no  means  isolated  portions  of  connective  lissue,  but  are  rather 
to  be  regarded  as  parls  of  the  general  interstitial  ronnective-tissue  net-work  whic!i 
travcrscs  ali  parts  of  the  body,  thickcned  to  form  more  or  less  definite  sheets  stand* 
ing  in  rclation  to  the  ncighlx>ring  orgars.  The  density  of  the  sheets  varies  Kroatly : 
in  some  rcgions  thcy  are  imperfectly  dcveloped  and  may  conlain  considerable 
amounts  of  fat,  while  in  others  thcv  form  dense,  glistcning  sheets  rescmbling  the 
expansions  of  tendons  mentiuned  al>o\'e,  and  termed,  like  these,  aponeuroses. 

It  is  convenienl  to  recognize  t\\'0  principal  layer5  of  fasciae,  the  superiicial  and 
the  deep. 

The  supfrficial  fascia  immediatelv  underlies  the  skin  of  the  cniire  body,  and  is 
sometimcs  considcred  a  portion  of  it  and  icrmcd  the  panniculus  adibosus,  since. 
cxccpt  in  llic  evclids,  penis,  scrotum,  and  Uibia  niinora,  it  contains  considcrablc  quan 
lities  of  tat.  Il  is  cuniiected  uitli  the  sulijacenl  deep  fascia  by  a  more  or  less  exlen- 
sivelv developed  layer  of  areolar  tissue,  which,  houever,  is  lacking  in  certain  regions. 
such,  for  instance,  as  the  face,  the  pnimar  surface  of  the  hand,  and  tlie  plantar 
surface  of  the  foot,  where  thc^uperficial  and  dccp  fasciae  are  intimatelv  imited. 

The  deep  fascia,  on  the  othcr  hand,  immediatciv  coversand  invests  the  mnscies. 
and  in  the  intervals  between  them  becomes  continuous  wiih  the  perioslenl  connec- 
tive tissue  e[icIosing  the  boncs.  Those  lamella;-  of  the  fascia  which  dip  dowii 
belween  the  muscies  of  the  limbs — the  intcttnusathir  septa — are  freqi!enlly  of  con- 
siderable  firmness  and  serve  for  the  origin  of  fibres  of  the  neighlmring  muscies,  and 
occasionallv  muscies  {e.g.>  soleus.  levalor  ani")  take  their  origin  in  jiart  dircctlv 
from  portions  of  the  deep  fasria.  which  then  becomes  ihickened  along  the  Hne  of 
the  origin  to  form  strong  bands,  ternied  arcus  iendinei,  attached  at  either  extremity 
to  neighboring  bones. 

Certain  portions  of  the  deep  fascia,  and  especiallv  of  the  intermuscular  septa, 
reprcsent  portions  of  the  muscular  svstem  which  have  undergonc  tendinous  degen* 
eralion,  and  are  represented  by  muscular  tissue  in  the  lower  verlebrales.  Indeed. 
tlie  relative  amount  of  aponeiirotic  and  tendinous  tissue,  as  compared  with  the  mus- 
cular. is  verv  much  grcater  in  the  higher  than  in  the  lower  forms.  and  is  apprc- 
ciably  grcater  in  the  human  ombrvo  thnn  in  the  aduli.  indJcating  a  transformaiton 
of  one  tissue  intn  the  ntlier  during  the  life  of  the  individual. 

Tendon-Sheaths.  — Where  tcndons  run  in  groovcs  of  bones.  bands  of  dcnse 
connective  tissue  extend  across  f»etween  the  lips  of  the  grooves,  being  continuous 
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there  with  the  periosteum,  and  convert  the  groovea  into  canals  within  which  the  ten- 
dons  are  enclosed,  although  capable  ot  ime  movement  to  and  Iro.  These  connective- 
tissiie  bands  are  the  Undon-sheaths,  ^nd  llie  canals  which  they  assisl  in  (nrminjj 
may  contain  one  or  more  tcndons.  Each  sheath  is  lined  nn  its  decpcr  surfacc  by  a 
.synovial  membrane  similar  lo  thosf  occurring  in  the  jnints,  and  at  t-ither  extrenuly 
of  ihe  sheath  this  membrane  is  reflected  upon  the  tendon  which  it  encloses,  so  that 
the  tendcm  is  contained  within  a  double-ualled  cy!inder  who5u  cavity  is  filled  wilh  a 
Buid  ser\'ing  to  diminish  friction  durinj^  the  movements  oE  the  tendon  (Kig.  492  J.  It 
is  customar\'  to  distineruish  the  synn\'ial  portion  of  a  tendon-sheath  as  the  serous  or 
synovial  sheath  (  'cagina  mticosa  )  from  the  (ibrous  sheath 

{^vagina  Jibrosa)  with  which  it  is  always  closely  con-        ^^^ Fig.  492. 

necled. 

Strands  of  connectivu  tissue  pass  at  intervalsacross 
the  syno\'iaI  cavity  of  the  sheath  from  the  floor  uf  the 
groove  on  the  bone  and  tmnsmit  blood-vessels  to  the 
tendon  ;  these  strands  constitute  uiiat  are  tcrmed  vht-  Phaiafut- 
eula  tendinum,  or.  from  their  general  similarity  to  the 
mesentcry,  nusotendons.  DuifTani  stiou-injt  idations  of  ceo- 

In  some  cascs  a  tendon-sheath  may  ser\-e  loa  cer-     o(  finicrr. 
tain  e.xlent  as  a  piillev,  affordinj;  a  smoolh  surface  over 

which  the  tendon  chan^es  its  direction,  as  in  the  casc  of  the  extensor  tendons  of  the 
liand  \vhen  this  is  partly  extended.  A  speci;d  development  of  this  condltion  is  to  be 
&^Q\\  in  the  tendinous  K^op  { trochU-a  muscularis)  ovcr  which  the  tendon  of  the  superior 
oblique  muscle  nf  the  eycball  Is  reflected  (Fi^.  516). 

Bursae. — The  intervals  betvveen  the  varlous  muscles  and  lH;twecn  these  or  tlieir 
tendons  and  the  bone  are  occupied  by  loose  areoiar  tissue.  In  situations  in  which 
a  niuscle  or  tendon  in  its  movements  comes  in  coniact  with  a  bony  prominence,  or  in 
which  two  tendons  ^lide  upon  each  other,  the  s[)aces  of  theareoUr  tissue  enlar^c  and 
become  filled  by  a  rtuid  resemblin^  that  of  the  synoviaI  cavities,  the  resuU  beinjj  the 
formation  of  u-hat  is  tenned  a  bursa.  «  hose  purpose  is  to  diniinLsh  the  friction  between 
the  muscle  or  tendon  and  the  bone.  Rxamples  of  such  hursae  are  to  be  found  abun- 
dantly  in  connection  with  the  muscies  of  the  liinbs.  and  some  of  ihose  which  occur 
in  the  vicinilv  of  joints  frequenlly  fvise  with  the  adjacent  svnovial  cavities  ;  the  bursa 
of  the  subscapularis,  situated  betwcen  that  muscle  and  the  neck  of  the  scaputa,  for 
instance,  unitin^r  wiLh  the  synovial  cavily  of  the  shoulder-joint.  and  the  bursa  supra* 
patellaris,  between  the  tendcm  of  the  quadriceps  femoris  and  the  femur.  fusing  wilh 
the  cavity  of  the  knee-joint. 

Bursa*  aro  also  dcvelc)|>e<l  in  tho  arc<.>lar  tissue  inter\'ening  hetween  thesuperficial 
and  deep  fasciae  in  situations  in  m  hich  the  intefi:ument  rests  clireclly  upon  a  bone,  as. 
for  instance,  over  the  olccranon  process.  and  is  fretjHcntlv  subjectcd  to  pressure  in 
that  region.  Snch  burs;e  are  tenned  sitScutaneous  bursa  to  distinjruish  tliem  from 
those  developcd  in  connection  \vith  the  muscles, 

Classification  of  the  Muscles. — The  muscles  mav  Ih-  classified  according 
lo  three  plans  :  they  may  be  arrangcd  accordin^  lo  iheir  topographical  rclations, 
acatrding  to  their  physiolnjTical  significance,  or,  finally,  upon  a  niorphological  basis, 
their  embryological  or  devclopmenla!  significance  funninj;  the  y\nde  for  their  arrange- 
ment  in  groups.  In  ihe  following  pages  ihe  hLst-named  plan  wiU  be  foltoured  as  far 
aa  possible. 

Enibn'(}K>gically  the  skeletal  muscles  are  formed.  for  the  most  part,  from  a  series 
of  segmeii!aUy  amrn^etl  masses  of  mesoblast — the  mnoblastic  somitrs — which  appear 
at  an  early  stage  of  cievelopment  on  either  sidc  of  the  notochurd  and  laler  extend 
ventnilly  tou"ards  the  mid-vontral  line  (  page  465).  That  portion  of  the  nnisculature 
which  has  such  an  origin  mav  be  regarded  as  consisting  primarilv  of  a  series  of  plates 
arrangcd  scgmcntallv  along  each  side  of  the  bodv.  each  plate  corresponding  to  and 
t>eing  supplied  by  one  of  the  segmental  nerves  and  bv  those  fihres  of  it  which  arise 
from  the  cells  of  the  anterior  horn  of  the  spinal  cord  nr  their  homologues  in  other 
p>ortion3  of  the  central  nervous  system.  A  diagmmmatir  represeniation  of  this  mus- 
culature  in  its  primarv  condition  is  shown  in  Fig.  493,  and  from  this  it  wil]  htt  pcr- 
ceived  that  the  series  of  muscle-plates  extcnds  throughout  the  eniire  inmk  and  neck 
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Fig.  495 


4!J 


oJl^ 


rc^ons  of  the  body  and  to  a  certain  extent  into  the  head  region,  there  beii^.  ho*— 
evcr.  in  this  last  region  a  considtrable  area  in  which  the  muiicle-plates  are  unrepre — 
sented. 

Throughout  this  area  of  the  head  region  musdcs  occur  \vhich  arisc  in  rclatioi*. 
to  the  branchial  arche^  and,  accordingly,  in  a  much  niure  veninil  pusition  titan  thsr 
mesodermic  soniites.  Furthermore.  ihese  muscles  are  supplied  by  lirancbes  from. 
the  mixed  cranial  ner\'es,  arising  from  eells  sittmted  in  a  portion  of  the  meduUa. 
oblongata  uhich  is  com]>arable  To  the  lateral  horn  of  the  spinal  cord  and  con- 
stituting  what  are  termed  lateral  motor  rools,  in  coiUntdistinction  to  the  tnetliaa 
or  anlerior  motor  r*Kjl.s  which  supply  the  muscles  derived  from  the  mesodermitr 
somites. 

Therc  are  thus  two  shaq>ly  defined  svstcms  of  musculature  :  the  one,  pritnaril)' 
cnnfined  to  the  cranial  region.  is  supplied  by  lateral  motor  nervcs,  and  from  iis  rda* 
tion  to  the  branchial  arches  may  be  tcrmcd  the  bratuhioiftt'ne  musculature  :  the  otker, 

supphed  by  anterior  motor  ner\'cs.  is  arninged 
primarily  in  a  series  of  segmenial  (  metameric> 
plates,  and  may  be  termed  the  tnetaineric  mus- 
culature. These  t\vo  !iystems  constitutc  the- 
hrst  divisions  in  the  nuirj>hologicaI  classifica- 
tion  of  the  musculature. 

The  fiuther  bulxiivision  of  the  branchio- 
iiK-ric  muscles  is  most  convenicntly  ntade  uilH 
reference   to   the   various   cranial    ner\-cb  b)- 
\vhich  lhey  are  supplied.     For  the  metameric 
musculature  a  more  complicated  subdivision  i» 
hoih  neccssan,-  and  con\'enient.  and  in  ihe  first 
plače  it   mHy  be  di\ided   into  the  axial  anci 
the  apftefiduular  musculature.     For  the  latte»~ 
groiip,  which  includes  ali  iJie  ninscleii  of  the? 
limbs.  a  denvation  from   the  mesodcrniic  so- 
mites seems  probablc,  ontgrouths  from  certain 
somites  eslending    inin  the  Hmb-buds   uher*. 
these  develop  ;  f>ut  it  bas  not  yet  been  possi  — 
hle  to  demonstrale  ihat  this  is  the  čase,  tb^^ 
linib  miisctes  realtv  mak  ing  their  appearanc^^ 
in  an  inisegmented  niass  ttf  mesoblast  in  th^s 
limb-butl  «  hicl)  appears  to  iiave  no  conneclio: 
with  the  mesnhlastic  somites,  ihese  structun 
apparentlv  not  bfing  continued  into  the  Hml^- 
Inid.  I>ut  seeniiiig  to  slop  sliorl  at  its  biise.    Iiw^ 
dcftl,  it  is  f|tiito  possible  that  the  linib  musci 
shnukl  nul  be  inchided  under  ihc  metamcri 
musculature  ;  biit  until  it  is  demonslrated 
their  mo<le  of  <levelopnicnt  is  not  a  sccon- 
condensation  of  the  embryological  hisi<>r>'. 
seems  prefci^ablc  to  retain  them  as  niember^ 
that  group. 

Thclater  developmcnl  of  the  cranial  m 
oblastic  somites  is  somewhat  differenl  from  that  of  the  otbers,  and  it  is  consequenll 
convcnient  to  group  thcaxlal  muscles  derived  from  them  by  themselves.     And  sine 
the  somites  form  in  ihe  emiirvo  two  clenrlv  dehned  grou|)s.  It  seems  well  to  pla 
the  derived  muscles  in  two  groups  \vhicli  may  be  termed  rcspectivelv  the  orhUal  an 
the  hvpoghasal  ^\cs\\^, 

The  rcniaining  somites,  which  mav  be  groupcd  togcther  as  the  trunk  sotnttes,  i 
their  later  dcvelojnnent  undergo  numercnis  mutlifications.    some  of  \vbtcb  niay 
regardetl  as  fundameiital  and  primarilv  affecting  ali  of  the  series.  and  thvis  aftordin 
a  liasis  for  a  further  subtlivision.      The  most  fvmdamental  of  tliese  modificalions  is      ^ 
division  of  each  somite  into  a  dorsal  and  a  treniral  portion,  corresponding  respectivel  ^' 
to  the  primary  divisions  uf  the  spinal  nervcs,  and  permiiting  the  rccognition  ol    ^ 


naf^mm  «hnwin|i  (Erniifkini;  of  hrail  .tml  Iniiilc 
m)-4)iiiincii.  m,  IV.  VI.  {'rUilHrKmuii  iMitiiilii-d  In 
rraiiial  nent-<(  litiMcalt-il  li>  Ri>tnari  inimrmKi  rrp- 
rcitvtillni;  |H.-r>i<.tinicfu>t  Itirrr  cviiluilk'  invut(}Ri(-«>; 
XII,  hv)BiKlii^^al  tcTiiup,  fr-pri-M-iilitiK  (irrcUliiiK 
lAht  itiTcc  cn-phaUc  mvultnnt^,  inirivviiiiiK  ^invs 
hjitliiK  dlsaiiiM-.ni«! ,  li  i.  i.  t,  t,  fin.t  iiivniiimc  n( 
(cr\'lcal.  thur»i-lc.  luntbar.  ucml.  .ind  coc^VKcal 
Rraiuiicol  trunk  inviitcuiie^.  Rai-)i  tii\fitoni»  U  di- 
vidcd  Lnlo  donal  tmd  vetitrnl  Micincnt*- 
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don^^^J  and  a  veiitnil  j^roup  of  irunk  musclcs.  The  portions  o(  the  venlral  divisions 
on  tri  ther  sifle  of  ihe  mid-ventra!  line  separate  to  form  a  subordinate  grovip  o(  mus- 
cles     -v^-hich  may  be  termed  tlie  re£- 

FiG.  494. 

Donni  divnioa  ol  spHtal  iwrve 


Kil)  neive  ~A 


-d^ut 


-  Dontnl  jcTDup 

Hypo«kclelAl 
-group 


gruap 


Bo«i>-(;ii\ily 


-  Kcctm  KToup 

DuK^iuii ■»'»"-'  crtiM-»«'timi  n(  hoilv,  •iliuwini:  primuir  Kfaupaof 
tmiik  muscloi. 


/us  .^foup  (Fig.  494),  ihc  more 
iate»-^«l  portions  giving  rise  lo  a 
grot-ap  which,  from  thc  prcvailing 
obli<:4ue  course  o(  its  fibres.  may 
be  t^rnicd  the  obliguus  gnmp : 
and,  finallv,  from  thc  more  dnr- 
sal  f^ortionsof  ihe  vcntral  muscu- 
latisre  tliere  are  dcvtlopcd  in  cer- 
lain  rcjgions  of  the  body  niuscles 
whioh  lie  ventral  to  the  bodies 
or  jiroccsscs  of  thc  vertebra?,  and 
niay  t>e  tcrmcd  the  hyfioskfictaI 
musclcrs,  in  contrast  to  tlie  re- 
rnaiiiing  musculaturo  whirK  ex- 
teiids  betwecn  the  akeletal  ele- 
menta or  lies  dors;U  to  tbem,  and 
henc-^  is  termed  the  *^/>^f/r/rf/ mus- 
culature. 

To   sum  wp  thc  dassification 
l>ro|:>osed  it  mav  be  reprcsentcd  in  the  fo]lowing  manncr  : 

I.    BraNCHIOMERIC    MltSCLES. 

II.   Metameric  Mi'sci.K>;. 

A.  Axial  Muscles. 

[.    <  )rl)Jiitl  iiuisclcs. 

2.  Hvpoglossal  muscles. 

3.  Trunk  niuscles. 

a.  Dorsal , 

b.  \'entral. 

a.  Rrctiis  sei. 

b.  Obliguns  sei. 
C.   Hyposkeietal  set. 

B.  Appendicular  Muscles. 

-,       Nerve-Supply. — The  scjjmciiial  rcgulariiv  of  the  mesodcrmic  somites  is  bul 

i     *^hlly  retaincd  m  the  adult,  nunierous  modifications,  such  as  fusiun,  tangtrntial  and 

V*^gitiidinal  spliiiing.  mignitii>n.  and  even  nbliteration  takin^  jjlacc  in  them  to  ]>ro- 

*  Vioe  thc  varions  muscles  of  thc  adult.      The  various  niodihcations  havc  not  in  al! 

V^^^MS  l>een  Iraced.  but  a  study  of  thc  nerve-supply  of  a  muscle  givcs  in  many.  if  not 

**^],  cases  an  important  cUie  to  its  origin.     This  dcpcnds  upon  thc  fact  that  the 

^^uscles  mav  be  regarded  as  thc  end-organs  af  the  motor  nerves.  and  that  thc  scg- 

^ental  relation  eslablished  in  thc  ciubrvo  between  a  nerve  and  tlie  muscle- tissue 

^~4erived  from  a  given  mcsodermic  somite  is  not  disturbcd  in  laler  de\'eIopment,  no 

•  Viattcr  what  changes  of  relation  the  musclc-tissue  mav  nrdcrgo.      Thus,   nhcn  a 

^Viuscle.  such  as  thc  rectus  abdominis.  is  found  tn  be  supi>lird  l>y  a  niiml^r  of  spinal 

•""»ei^e«,  it  is  beratisc  it  lu»s  bcen  formc<i  by  thc  fusion  of  portions  of  a  corrcspoiuling 

■  lumbcr  of  mcsodermic  soniilcs  ;  and  whcn  a  muscle,  suclt  as  thc  latissimus  dursi, 

^  ying  mainlv  in  the  lunibar  region,  is  found  to  be  stipplied  by  a  cervical  nerve.  it  is 

Viecause  it  bas  wandered  from  its  original  |>oint  of  formation  in  the  cervical  region. 

Variaiions  in  the  nervc-supph*  are  occasionaIly  seen,  especially  in  the  limb  mus- 

but  it  scems  probablc  that  such  variations  are  onlv  apparent.  thc  ncrvc-fibrcs 

iupplving  thc  ninsole  being  in  al!  cascs  strictiv  ecjuivalent,  arising  from  the  snme 

»-egion  ol  thc  spinal  cord,  cvcn  altliough  they  mav  pursue  in  different  individuals 

S50niewhat  difiercnt  paths  in  ordcr  lo  rcach  tlieir  tlestination.     Thns.  a  muscle  uhich 

viormally  is  supplied  by  fibres  from  the  median  ner\'e  niay  somelimes  be  found  to  be 


THE  TRIGEMINAL   MUSCLES. 

dy  beiicHlIi  tlie  facial  niuscles.  Po-sterior]y  it  becomes  thicker 
Lycrs  to  cncloae  llic  parotid  gUuiU  ( paroiid  /ascia  ),  the  auper- 
continuous  bohind  witli  ihe  kiyer  of  the  deep  ccrvical  fascia 
mo-mastnid  miisclc,  while  the  deepcr  laver  is  connected  inter- 
proccss  and  jnins  the  deep  cervical  fascia  belnw.  A  thickening 
lomis  a  (lat  band,  the  styh-mandibular  Ugament,  which  passes 
fnjin  the  stvloid  proccss  to  the  angle  of  the  jaw. 

2.  Temporalis  (Fig.  495). 

•na  forms  a  slronjj  aponeurotic  membrane  attached  above  to  the 
le  and  the  portion  of  bone  between  thia  and  the  inferior  hnc, 
^hmcnt  continuous  with  the  periusteum.  Below  it  divides  imo 
^scparated  by  a  qiiantity  o(  adipose  tissue,  through  which  the 

Fig.  495. 


Riicciiiator 


^rbicularii 
oru 


[  akull  wlth  tcmpontl .  mnsecier,  bucciralor,  nnd  onil  miuda  In  plače. 

_  may  run,  and  is  attached  to  the  2yj<oma,  its  superficial  Iayer 

)er  b^jrder  vA  ihe  airh  and  its  ch-eper  laver  intu  \\\\t  iiuier  surface. 

—The  tetnporal  niuscie  ar/scs  kom  the  uppcr  half  ol  the  deep 

■al  fascia  and  froni  ihe  whole  extent  of  the  floor  of  ihe  temporal 

iverjje  to  an  exceedinjj]y  stronjf  tendon.  which  in^erts  into  the 

the  mandible,  occiipyinj;  lxith  its  borders.  the  »hole  of  its  inner 

5  amonnt  of  its  outer  surface. 

, — By  the  anterior  and  pijsterior  deep  temporal  branches  frnm 

\\  the  niandihtilar  division  of  the  trijjeminiis. 

lise  the  mandible.     The  more  postcrior  fibres  aerve  to  retract 

IS  an  antagonist  of  the  extenial  pterygoid. 


V 
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Relations. — Superficial  to  the  lemporal  fascia  are  branches  of  the  su|>eriicul 
tcmporal  vesscis  and  the  aiiriculo-temporal  nerve.  Bencatli  the  muscic  is  in  rclation 
to  the  internal  maxillar)-  arlery  and  the  cxternui  pterygoid  inusde. 

3.     PTF.RVGOIIlF.tlS    EXTEKNUS    (Hg.   496). 

Attachments. — The  extcrnal  pteryji;oid  aHscs  by  tU'o  heads.  The  upper 
head  takes  its  orij^in  froni  ihc  iitider  surface  of  the  great  wing  of  the  sphcnoid.  inicf- 
nal  to  the  iiifrattinporal  crest  (ptcn,*goid  ridge),  whUe  the  h)wer  head  arises  from 
ihe  outer  surface  ul  tlie  latcral  ptcrygijld  plate.  The  t\vo  heads  are  at  tirsi  •)eparattd 
by  a  triangular  interval  thraugh  which  the  internal  maxinary  arterv  *reqiiently  passes, 
biit.  passing  backward  and  out\vard,  thev  soon  unite  to  be  inseried  into  the  anlcrior 
border  of  the  interarlicular  Hbro-carlilage  oi  the  mandibular  articulation  and  into  ihf 

ntck  n(  ihe  condyloid  process  o!  ihe 


Fig.  496. 


Tcnpotml  bone  (cM) 


iitiiiiiJitile 


rpiNT  li«i(f  I  Kttrrniil 


mandible. 

Ncrve-Supply. — Bythee-xtcr- 

iial  pterjgoiii  branch  of  ihc  anterkir 
portion  of  the  mandibular  divisii^n  nf 
the  trigeniimis. 

Action.— When  both    musdis 
act  togetlier.  they  dnm*  (he  jaw  acd 
the  interarticular  fibro-cartilagc  lix- 
ward,    a    movcment    which    alwan 
accompanies  and  assists  in    the  de 
pressiuii  of  the  jaw.      \Vlien  bul  uk 
nuiscle  acts,  the  raraus  to  \vhich  it  is 
attached  is  drawn  foniard.  whUe  the 
other  pivots  in  its  articular  surface. 
the  result  being  an  appareni  lateral 
niovement  of   the  jav  towards  th«^ 
pivutal  sidc. 

Relations.— The  outer  surface 
of  the  e.Mernal  ptcrvgoid  is  in  rd*- 
tion  to  the  coronoid  process  of  tl»« 
mandible  and  the  temporal  miiscltr^ 
its  lower  head  is  frequently  crossed  by  the  interna)  maxillary  artery  and  the  biicc^ 
nerve.  and  anterinriv  it  is  separated  from  the  masseter  by  the  buccal  fat-pad.  71»  * 
deep  snrface  rcsts  iipon  the  iipper  [lart  of  the  internal  ptcn,-goid  muscie,  and  is  i 
relation  to  tlie  internal  maxillary  artery  and  the  inferior  deiital  and  lingual  brane 
of  tlic  mandibular  division  of  the  trigeniinus. 


Intanal  p4ei>t:uid 


Mylo-hyoid.  sluni|> 
Kxlef7»I  ftnfl  internal  |i4t'r)Kui(l  mturla.  scen  liom  uiUiin. 


4.   Ptervc.oideus  Internts  (Fig.  496^ 

Attachments. — The  internal  ptervgoid  arisfn  from  ihe  u'alls  and  floor  of  th 
pterygoid  fossa,  the  majoritv  of  its  fil>res  bcing  attached  tu  the  inner  surface  of  tJi 
external  pierygoid  plate  an<l  to  ihe  tiil>erc»sity  of  the  palate  l>one.     A  smaller  bundi 
ol  tibres.  forniing  \vh;il  niay  be  termed  a  second  head.  separated  from  the  main  poi 
tion  of  tlie  nmscle  by  llie  louer  hfad  of  ihe  external   pterygoid,  frequenlly  : 
frum   tlie  luber(»sity  of  the  maxi)la  and  the  adjacent   portion  of  the  palale   bone 
From  these  origins  ihe  fibrus  nre  directe<i  downw-ard  and  somtMvhal  oiituard  an- 
b3ckward  to  be  inseried  into  the  inner  surface  f>f  the  angle  and  ranuis  of  the  niandi 
ble  belo\\  the  mvlo-liyoid  gruuvc. 

Nerve-Supply. — By  tlie  interna!  pterygoid  branch  from  the   trunk  of  ih 
mandibular  divisioii  of  tlie  trigeminus. 

Action, — Its  chief  action  is  to  raise  the  jau-,  having  in  this  respcct  almost  &■ 
powerful  action  as  ihe  masseter.     Owing  to  the  direr[i<^)n  of  its  fibres.  it  will  als- 
assist  the  externa!  plen,*goid  in  protruding  the  jaw  and   in   producing  its  laier 
movemenls. 

Relations. — The  outer  surface  of  the  mnsrle  is  in  relation  \vith  the  rannisr-»» 
the  niitndible,  the  internal  niaxillary  arlery,  and  the  inferior  dental  and  lingual  ner\e-* 
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passing  between  the  mii.scie  and  the  bone.  Above  its  larger  head  Is  covered  by  the 
fiiernal  pter>'j^uid.  lis  inner  surface  Ls  in  conlact  above  with  the  tensor  palall,  ihe 
superior  constriclor  o(  the  pharynx.  and  the  ascendin^;  palatine  artery,  uhilc  Umards 
its  insertion  it  is  in  relation  with  the  siylo-hyoid  and  ptratcrlor  beUy  oi  the  digastric 
and  wiih  the  submaxiilar>'  glaiul, 

Vartations  of  the  Muscles  of  Mastication- — The  niuscte^  of  niasiicalioii  are  ali  derivatives 
of  a  sinKl<r  iniiscular  m;iss  represenlcd  by  the  adductor  tMattdihuitr  of  fishes,  and  iTidiciitions 
of  tliejr  coniinon  origiti  are  not  infrequentl)'  to  be  seen  in  partial  imions  of  the  vanous  niuscics. 
Thus,  fibre«  irom  \\w  |M>slerior  [Hirtiun  nf  tlie  dee[Hrr  head  of  the  masselt-r  nwy  joiii  the  lem- 
poral,  fihrtr^  from  hdth  the  icmporal  aiid  masstfter  stimetimcs  p;Lss  to  th«:*  anterior  border  of  the 
nbro-cartilage  of  the  niandibiiliir  ariiciilatiori,  and  connections  ha^'e  aiso  been  obsen-ed  beiween 
the  teiiiporal  and  the  exteriial  iit('ry|.;iiiil. 

Anditional  independcnt  muscies  apparenily  l^elonRini;  to  Ihis  uronp  s^nnttimcs  occur  in 
the  pterygoideus  firc^rtus,  which  e\tends  frnm  the  infralemporal  rresi  »>f  the  sphenoid  to  the 
pcelerit«"  edge  of  the  exlernal  pteryyiiid  plate,  and  'u\\\\t'  pUryfFo-spi»osux,\i:\McYi  has  for  its 
attichment*:  the  spine  of  Ihe  spncnoid  ;incJ  the  posterior  l>ordcr  of  the  extemal  ntetyKoid  plale. 
The  fsignifirance  iif  ihc-se  miiscles  paj^sing  betu"ecr  points  whirh  are  inimovabie  is  sonevvhat 
obstnire.  The  clos**  rel.-tlioiiship  which  trie  pterj-jro-sipiniKii-š  U-ars  tu  the  splieinvitmiidihnlar 
Iteanient  seems  to  indicate  that  it  rcpresents  the  miiscitlature  of  that  |x>rlion  of  Ihe  niandMmlHr 
arch  which  has  berome  tririsfornu-rl  into  the  ligamein,  and  that  usua!ly  it  is  repfesented  by  ihe 
conne<'tive  Itssue  eiM^kisin^;  ihe  lijj;anHMit. 


I. 


(*)  THE  SUBMENTAL  MUSCLES. 
Mylo-hyoidcus.  2.   Digastriciis  (Anterior  Belly). 


This  group  of  trigeminal  muscies  contains  but  tU'o  represontatives,  the  mylo- 

h>T>id  and   the  anterior  belly  of  the  dij^astric.     This  latler  nuiHclc,   as  ()rdinarily 

fiescrilxi!.  consists  o(  t\v<»  distlnrt  mu?»clcs  uiiitcd  at  iheir  attafhment  to  ihc  hy<Hd 

t>one,  the  antericir  of  tlie  two  inuscles  belunj;ini;  lo  ihe  trij^eminal  jjrou]>,  \vliile  the 

posterior  is  a  inember  of  llit'  fadal  jjroup.      h  \vill  f)**  cmiveiiienl  to  ik-scribe  the 

Tiiisde  i\s  a  whole,  cven  alihough  it  bdongs  only  in  pait  to  the  group  under  c»n- 

sicicration. 


1.  MvLo-HvoiDEUS  (Fig.  497). 


Attachments. — The  mylo-hyoid  arisesirom  pnictically  the  entirelength  of  the 
p^>'lo-hyoid  ridgc  of  the  mandible,  from  \vhich  the  fibres  pass  in\vard  and  slightly 
P^crlcward  to  be  inserUH  for  the  inftet  part  into  a  median  rtbrous  raphe  comnion  to 
"^her  tw'o  miiscles  of  opposite  sides.  ihe  posterior  fibrrs,  houever,  being  attached  to 
*==  tipper  border  of  the  body  of  the  hyoid  l>one.  The  l\V(.)  niuscles,  takeii  logelher, 
~»»T  a  muscular  floor  for  the  moulh,  the  diaphragma  oris,  ui>on  \vhich  the  tongue 
'**-3^  be  said  to  rcst. 

Nerve-SuppIy.^By  the  inylo-hyoid  from  the  inferior  dental  branch  of  the 
K>dibular  division  of  the  trigeminu.s. 

Action. — To  dravy  the  hyoid  lx)ne  iipward  and  at  the  same  tirne  In  raise  the 

T  of  the  moiith,  pressing  the  tongue  against  the  palate. 

Relations. — The  sujjerficial  surface  of  the  mylo-hyoid  is  in  relatlon  with  the 

"^^rior  beltv  of  the  digastric  and  wiLh  the  facial  artery.     The  subinaxi]Iary  gland 

^~"X'Cs  aroiind  its  posterior  free  margiri  and  is  thus  in  relation  with  hfiih  iLs  surfaces, 

^^     suhmaxil]ary  duct  runniiig  foi-uard  upon  its  deeper  surface.     This  latter  surface 

^*Jso  in  relation  wiih  ihe  genio-liyoi<l,  genio-(*iossai,  hytj-gIossa],  and  stylo-gltissal 

"^^s^cles,  with  the  sublingual  gland,  and  uith  the  lingual  branch  of  the  irigeiniims 

^3.  ihe  hypoglossal  ner\c. 


2.    DicASTRicvs  (Figs.  497.  502). 

Attachments. — Tlie  digastric,  as  its  name  indicates,  consists  of  two  bellies 
^ich  are  united  by  a  strong  cviindrical  tendon.  The  anterior  bellv,  which  alone 
*«njfs  to  the  trigeminal  group  of  muscies,  arises  from  the  digastric  fossa  of  the 
k-ridible,  and  is  directed  downtt'ard.  backuard,  and  slightly  ouward  to  become  con- 
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tinuous  with  ihc  intermcdialc  tcndon.  This  is  bound  down  to  thc  greater  horn  and 
body  of  ihe  hyoid  bone  by  a  ]>iil!ey-like  band  of  tlie  cervical  fascia  and  lo  a  c^rtaia 
extent  by  the  styl»:i-hy(iid  musclc.  uhich  divides  near  its  insertion  inlo  thc  hyoid  lato 
two  siips,  bctttccn  wlnch  thc  icndon  of  the  di^istric  passes. 

Tlie  postčHor  belly  (  Kij;.  502  )  takes  its  origin  Irom  the  mastoid  groovc  of  thc 
lempond  b«>ne.  and  passes  downwart[  and  forward  to  becoine  conncctcd  with  ibc 
intermtdialc  leiidun. 

Nerve-Supply. — The  antcrior  be]ly  is  suppHcd  hy  the  myln-hyotd  nen*efroin 
the  inferitir  dcnt;il  bnmch  of  the  niandibular  tlivision  of  the  trigeminus.  the  poslerior 
bellv  by  the  dijjastric  branch  of  the  facial. 

Action. — The  digastric  either  raises  the  hyoid  bune  ur  depresses  the  js«, 

Fic;,   4"? 


Mandlbkr- 


MyI*-hyoW- 
Hyoitl  boii» 

ThjTC^hfoiil  niraihraiie- 

Stylu-glas«n 
Inlcmil  ptrr]'g(H(l- 

ThjFTo-hvord- 
ThjTold  L-artllajii- 

Crtvo-tb)-!!«!! 


-Gpnio-hyoJd 

( rnrio-hjvild  rcmovad) 


-Dlgaslrif, 
antrrior  bellr 


FBKml  loapUadiai 
^tmidmis  1»  hyoHl  buM 

-  Mos&cter 


_Iiu5tctii«  helljf 


V 


t 


I  M\-fniA^txA 


r 


Subrnirnlil  muKl«  froin  lwlow ;  Inclic*  has  bcen  rilsfilar«!  dowmwanl  and  b*ckwanl. 

according  as  one  or  other  o!  the  bones  is  fixed  by  thc  antagonizing  muscies.  By  raisii^ 
ihe  hyoid  when  the  mandtble  is  fi.xed,  it  assists  thc  niylo-hyoid  in  pressing  the  tonguc 
against  the  palate  during  the  first  portion  of  the  act  of  degUitition,  and  in  the  second 
portion  of  that  act  the  posierior  belly  will  assi&t  the  styIo-hyoid  in  draH-ing  the  hvoid 
upward  and  hackward  and  so  help  in  elevating  the  hirynx. 

Rclations. — Thc  anlerior  beUy  rests  upon  the  mylo-hyoid  musdc.  The  pce- 
tt-rior  be'lly  is  covered  by  the  sterno-mastoid  and  splenius  muscies.  and  crttsses  both 
the  external  and  interaal  carotid  arteries,  the  intemal  jugulir  vein,  and  the  pneumo- 
gastric  and  spinal  accessory  nerves. 


Variations. — A  close  relatioriship  exists  betuecn  Ihe  mylo-hyoii-!  and  the  antcrior  be!Iy  of 
Ihe  diftastric.  and  there  is  \isually  more  or  less  cxchan(fe  of  fibres  betwL-en  ihe  two  muscies, 
sometitnes  amounting  to  a  complete  fusion.    A  duplicily  of  Uie  anterior  belly  is  a  rather  wc- 
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quent  variatton.  and  the  anteriur  bellies  of  itppositc  side^  nu>  bc  united  by  the  more  or  less 
COniplctc  convcrsi<jn  uf  ihc  fascU  wluch  ty[>iiiilly  passf-s  hctucfii  llitiii  into  iniLSCuhir  tissttc 
An  nidependeiil  iniibcle  extendin);  btrluecii  ihc  budv  uf  llič  liyoid  nin.\  t)ie  symphysis  i>f  Uie 
maiidiblr,  .md  lermed  ihc  tnrnto-hyoid.  occasionaDv  is  foiind  runniii^  alont^icie  of  the  mcdial 
bordcr  ol  the  antirriur  lK-lly,  aiid  is  u>  bc  rcgarded  as  a  scparaled  ptiilimi  i>t  dlat  inusflc. 

As  regards  the  poslcriur  bcll>.  it  may  take  tis  oripin  irum  any  part  of  the  masioid  >^ix»vc 
or  cven  froin  the  ouler  [Kjnion  cii  the  superlor  nuchal  line,  aiid  (iccasionally  it  fuses  compIeteIy 
wilh  tht  styl»,i-hyuid.  In  ccrtaiti  cascs  iii  \vhich  there  Is  a  failurc  ai  ihe  .inttrrior  belly  tu  dirtur- 
cnliatc  (rom  the  niylo-hyoid,  llie  postcrior  l>elly  is  inserted  inlo  the  angle  i>f  Ihe  maiidlble 
instead  of  inio  tbc  hvoid  lx>nr, — a  condition  recalling  t)ie  arranjfenicnt  tvpical  in  the  majority 
cA  tlie  manimajia,  in  wliich  the  i«>sterit)r  I>elly  of  the  digaslrlc  is  represented  by  a  dfpressor 
nutttdidttice. 

{£)  THE  TRK.EMINAL  PALATAL  MUSCLE. 
1.  Tensor  Pai.ati  (Fig.  509). 

Attachments. — The  tensor  p;Uati  (teasor  veli  palatini)  takes  its  originirom 
the  scaphuid  fubsa  aiid  spiiic  of  ilic  hphcnoid  and  from  the  outer  suHace  of  the  car- 
tilaginous  portion  of  the  Eustachian  tube.  It  descends  alnng  the  outer  siirfaceof  the 
intemiil  pterygoid  platu.  and,  bcconiing  lendinous,  beiids  al  right  anglc-s  around  the 
hamulus  and  is  continued  inuard  to  be  hiserfed  mio  theposierior  borderof  the  palate 
bone  and  into  the  apaneiirosi.s  o>\  the  soft  palate. 

Nerve-Supply. — By  fibres  from  the  mandibular  di\i5ion  of  the  trigeminus, 
which  traversc  the  otic  ganglion. 

Action. — It  lends  to  ciravv  the  soft  palate  to  one  sidc.  The  tuo  muscies  acting 
together  wiU  »tretch  the  soft  palate. 

{d)  THE  TRIGEMINAL  TVMPANIC  MUSCLE. 
I.  Tknsor  Tvmpani  (Fig.  1252). 

Attachments. — The  tensor  tyTnpani  Is  a  small  bipenniform  muscle  which  lies 
in  a  bony  canal  situatcd  above  ihe  Etislachian  tube.  Its  fibrcs  take  thcir  origin  from 
the  cartilaginous  portion  of  ihe  Kiistachian  ttibe,  thcadjaccnt  |>ortionsof  thcgrcat  wing 
of  the  sphenoid,  and  also  to  a  ccrlaiii  extont  from  the  wa]ls  of  the  bony  canal.  Tlie 
tynipaiuc  end  of  the  Eustachian  tube  ia  scparated  from  the  opening  of  the  canal  for 
the  tensor  by  a  bony  ridge,  the  processus  cochleariformis,  over  which  the  tcndon  of 
ihe  tensor  bends  almost  at  right  angles  and  passes  outward  across  the  tymj>anic 
cavity  to  be  hiseried  into  the  manubrium  mallei  near  its  attachment  to  the  hcad  of  the 
bone. 

Nerve-Supply. — By  fihres  from  the  mandibular  division  of  the  trigeminus, 
which  traversc  the  otic  ganglion. 

Action,— The  muscle  draws  the  handle  of  the  inalleus  inward  and  so  lenses 
the  membrana  t}'mpani. 


ir.     THE  FACIAL   MUSCLES. 

The  miiscles  supplietl  by  the  facial  nerve  are  readllv  divisible  into  two  groups. 
Primarily  this  miisciiUturc  is  assoctatecS  with  the  second  branchial  or  hyoid  arrh, 
represenied  in  the  adult  l>y  the  lesser  oornu  of  the  hvoid  bone,  the  stylo-hyoid  liga- 
ment,  styloid  proccss.  and  stapcs.  and  a  small  grnupof  muscies — the  styIo-hynid.  the 
postcrior  bclly  of  the  digaatric,  and  the  stapedius — are  stili  found  in  rclation  to  thcse 
struclures.  From  the  surface  of  the  mass  from  which  these  muscies  difEercnliate 
there  is  separated  at  an  ear1y  stage  a  layer  which  graduallv  increases  in  e.xtent  and 
evcntually  covers  ali  the  ncck  and  hcad  in  a  row!.  as  it  werc,  its  progress  frnm  the 
hyoid  arch  bcing  followed  by  a  brancli  of  the  facial  ner\'e.  which  evenluallv,  with  the 
growth  uf  the  muscle,  increases  lo  such  an  extent  as  to  api>ear  to  l*e  the  main  stem 
of  the  nerve.  From  the  muscular  sheet  numerous  superficial  muscies  of  the  head 
and  neck  develoji.  anti  the  entire  grou[)  so  formed  may  l>e  termrd.  from  one  nf  its 
principa]  mcmbers,  the  platvsma  group,  the  group  rctaining  theprimary  relationships 
forming  the  hvoidean  group. 
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(al  THK   HVOIDEAN  MUSCLES. 
i.  Stylo-hyoideus.     2.   Digastricus  (Postcrior  Belly). 
I.  Stvlo-Hvoideus  (Figs.  497,  502). 

Attachments. — The  styK>-hyoid  (onns  a  slcntlcr  spindlc-shaped  muscle  nh 
arisfi  fioin  iliu  up[)tr  jiurtioii  of  ihe  slyIoid  process  and  passes  obliqiiely  downw. 
antl  (oruarti  to  l)c  itiscrtcd  into  tht*  base  of   ihc  gro:jter  cornu  of  ihc  hyoid  boi 
usually  dividinji  bcforc  ils  hiscrtioH  inlo  two  sHps,  betwcen  which  ilie- intermcdiai 
tendon  of  thf  dit^asiric  passcs. 

Nerve-Supply. — fiy  a  branch  from  rhc  digasiric  branch  of  thc  hicial  nerve. 

Action. — T(»  raisf  and  dravv  bnckvarcl  llie  hvoid  bone. 

Rclations. — AIh>vl'  iIu-  sly!o-liycud  dt-sceinis  alonj^  llic-  tnner  fxirdfr  of 
posterior  btlly  of  ihe  digasiric,  passing  in  front  of  tliat  inuscie  beinw.      Interna 
it  is  tlie  stvlo-pliarvn^eiis,  and  below  the  hyo-R]ossiis  and  tlie  Klosso-phan'ngeal  aa<J 
hypoglossal  nerves,  passing  forward  betwecn  it  and  thc  stylQ-pharyngeus. 


2.  Digastricus  <  Posterior  BeUy).     See  page  478. 
3.  Stapedius  (Fig.  1354). 

Attachments.-  The  stapedius  arises  from  thc  valls  of  the  cavity  containe 
vvilhin  iht?  i)yramiclal  eniinence.  and  its  lendon,  enterin^;  the  tympanic  cavity  throiigij 
the  aperture  at  thc  apex  of  the  cminence.  Ls  insctivd  into  thc  ncck  of  the  stapes. 

Nerve-Supply. — Uy  a  sniall  Ijranch  arisinj^  from  the  facial  ner\e  during  iu 
course  thrrjiigh  the  lower  part  of  the  facial  (  Fallnpian)  rana!. 

Action.  — By  its  contraction  it  drans  the  head  of  the  stapes  towards  the 
lerit^r  wall  of  ihe  tvmpanic  cavity.  deprcssinj;  thc  postcrior  part  of  the  foot-plalei 
the  bone  \vhiJc  it  raises  the  anlerior  |>jirt,  ihus  tensing  ihe  membrane  uhJch  do 
the  fcncstra  ovalis. 

Variations  of  the  Hyoideaa  Muscles. — A  closc  relaiionship  exists  betwcen  the  stylo-hyoia 
dnd  the  [K>sterior  l»tlly  <if  Ihe  diKa^lric,  the  one  or  iht  oltier  nccasionaUy  fnijin^:  lo  9epaw« 
from  Ihe  common  mnss  from  which  ihey  are  derived.  A  Inimlle  nf  imiscle-fihn?s  sometirm^ 
p;isses  frtini  \\w  tip  o!  the  styIoiil  process  tf>  the  angle  of  the  mancllble,  (omiing  what  niay  tit 
tcmiL"d  the  atvlo-mamtihularis,  and  recallini;  l»y  Jts  inseriion  the  conditioii  presented  in  certaJI^H 
CAfjerA  Iiy  thr  [^Kisifrior  lH-lly  of  the  digastnc  (page  479).  ^H 

A  diiphV.-ilinn  nf  ihe  stylo-hyoid  has  aUo  been  nbstrved,  the  second  slip.  which  has  be*^^ 
temied  \\w  stylo-hvoidrH!!  pro/unaus.  van-iii^  considemblv  in  ils  iiiseriitm.  stinifiimes  acconip^' 
nytnK  ihr  stjlo-hvoid  proper  and  sometihies  insertinR  into  the  lesser  canm  of  the  hyoid,  and  i»^ 
sume  case<v  rcplacinj;  tlie  stylo-Iiyrtid  liKaiiient. 

The  divisioii  of  the  stvio-hvoid  near  its  insertion  for  the  passage  of  the  inteniiediale  lendt*«"^ 
of  tlie  digasiric  does  noi  al«iiys  ornir.  the  Insertion  iH-ing  by  a  singte  head  uhich  may  pA^=^ 
eilher  to  Ihe  otiter  or  tlie  imif  r  side  of  tlie  teiidun.  


(h)  THI-: 

[a)    SlIPRRFICIAt.  I.AVKR. 

1.  PIalysma. 

2.  Oecipilo-frontalia. 

3.  Auricularis  posterior, 

4.  AuHmlaris  siiperior. 

5.  Auricularis  antcrior. 

6.  Orbiciilaris  iwlpebranim. 

7.  Zyjfomalicus  major. 

8.  Lcvator    labii    supcrioris 

naši. 

9.  Depressor  labii  inferioris. 
10.  Levator  menti. 


I^LATVSMA   MUSCLES. 

{it)  Dkep  Lavbr. 

1.  Orbicularis  oris. 

2.  Nasalis    (compressor   naši 

depressor  alze  naši ). 

3.  Levator  labii  supcrioris. 

4.  Levator  an)jpjli  oris. 

5.  Rlsorius. 

6.  Depressor  anguli  oris. 
al(eque         7.    Buccinator. 


The  comparative  and  cmbr)'olojTica!  study  of  the  platysma  miisrlrs  ha^'e  sfi 
their  origin  from  the  musculalurc  of  thc  second  or  hyon.i  arcb  and  ihcir  cxtensia 
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cAencre  over  the  head  and  neck.  At  first  they  are  confined  entirely  to  the  neck  region, 
but  e-ven  in  the  lower  inaiinnaU  the  cxiensiun  iipon  riie  Ijiati  has  bejjiin,  and  in  the 
hifrf^^r  meinl)ers  oJ  this  grutip  tvio  porlions  can  be  distinj^fuished  in  the  tnuscic-sheet. 
Thtr  more  superrtcial  of  these  is  bituuled  in  the  luterul  and  posleriur  purlions  of  the 
neclc  .  anci  e.xtends  tlieiice  upori  tfie  side:.  of  the  fuce  aiid  uver  the  vertex  of  the  skull 
Ut  tti*.*  orbital  and  nasal  rej^iuns  o(  the  face.  The  deepcr  une  lies  more  anteriorly  in 
the    x"»eck,  and  extends  upttard  (»ver  t]ie  iaw  to  the  rej^on  around  the  mouth. 

In  the  hiyher  fomis  a  diffcrcntiation  of  both  layers  to  form  a  nuinber  of  more 
or  l^rss  separate  nuLscles  takes  plače  and  reaches  its  highest  dcvelopinenl  in  man, 
whir>^-e  mobilitv  of  facial  expression  is  due  to  the  existence  oi  a  considerable  ruiniber 
of  y>latysnia  musc-les.  These  niiist:l«i  have  arisen  froni  the  comnioii  shccts  by  the 
partiiAl  conversion  of  thcsc  into  connective  tissue,  by  ihe  secondary  attachinent  of 
porTtons  of  ilie  shects  Ut  the*  ski-li-ton,  by  varioiis  moditications  of  the  primarv  direc- 
tion    o£  the  tibres,  and  by  the  obliteration  of  ccrtain  portiuns  of  the  sheet  found  in  the 

Fig.  498. 
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5^r  animals.  the  ccrvical  portion  of  the  deep  layer.  for  instance,  beinp  normallv 

ing  in  man.  the  laver  iK-inp  represented  onlv  by  the  imisdes  of  the  lips. 

The  platvsma  mnsculatiire  Is  characterized  for  the  most  part  by  the  pale  color  of 

U^-       ^*-  bres,  by  their  aj^re^ation  to  form  ihin  hands  or  shects  iistia]ly  more  or  less  inter- 

jj^^,^^^  J^Ipd  with  connective-tissuL-  stran<ls,  so  that  their  margins  are,  as  a  nile,  ill-<le(ined, 

^^-^  ^^^     by  their  attachmcnt  in  froqiient  cases  to  the  integument.     These  pecnliarities, 

^Y-^^^^ther  with  a  considerable  amoimt  of  variation  which  cccurs  in  ihe  differentiation  of 

P^^    various  miisclcs,  have  brou^ht  alx>ut  not  a  little  diflerence  in  thenumfierof  musclcs 

^-^^•■-Jgnized  in  tlie  groiip  |jy  vurious  aulhorlties,  some  recognizinjj  as  dislinct  muscles 

*^^t  others  regard  as  merely  more  or  less  aherrant  or  unusuallv  de\'eloped  slips. 

ia)    THE   MfSCI.KS   OK  THK  SUPF:RFICIAI.    l.AVRR. 

r.    Pi.ATVSMA  (Figs.  498.  499^ 

Attachments. — The  platysma  lakes  its  &rii^fn  from  the  skin  and  subcutaneous 
tissue  uver  the  pectoralls  major  and  doliojd  muscles  on  a  line  extending  from  the  car- 
tilage  of  the  second  rib  to  the  tip  of  the  acromiun  process.      Its  fibres  are  directed 
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upward  and  Jnu-ard  and  are  insertcd  into  the  bodv  uf  the  mandible  from  ihe  s>*ni- 
pliybis  to  tht  inscitioii  uf  the  niasbclcr,  tlic  niurc  ]x>stLTior  libres  cxtfnding  upward 
upoii  llic  face  lowards  the  angle  of  llic  niouth  and  bt-coining  lost  partly  in  the  fascia 
oi  the  checks  and  partlv  ainong  the  n»usdea  of  the  lips. 

Nerve-Supply.^By  the  inlramandibiilar  brancli  of  ihc  facJal  nerve. 

Action. —  rhe  conlraction  of  the  platysma  resiilts  in  drawing  the  lower  lip 
downward  and  outward  and  at  the  same  tirne  raising  the  skin  of  ihe  neck  [rotn 
ihe  underlying  parls.  It  is  one  of  the  most  imporianl  inusclca  emplovcd  in  the 
expression  of  horror  and  intense  surprise.  It  doea  not  setm  probable  thal  the 
muscle  haa  much  effcct  in  producing  deprcssion  of  the  mandible,  an  action  which 
it  luigbt  be  cvpected  to  possess  on  accoLinl  of  ita  upper  attachment 

Rclations.— The  platy5ma  rests  upon  the  deep  fascia  of  the  neck  and  covcts 
ali  the  stnictiin;s  at  the  front  and  sides  of  that  r<.>ginn.  Upon  ils  deep  suriace  lie  the 
external  jugular  vein,  the  superficial  Iynipli-iUKles  uf  the  ncck,  and  ilie  sujicrficial 
branches  of  the  cervtca]  plcxus.  It  covers  aiso  the  steriio-mastoid  muscie  and  ihe 
depressors  of  the  iiyoid  bone.  and,  above,  the  digastric  and  iiiyIo-hyoid  musclcs, 
together  with  the  5ubmaxillary  gland  and  the  louer  portion  of  the  parotid. 

VarUtiona,— Therc  is  asiml]y  more  or  less  tleoissallon  of  the  two  nrtiiscles  across  the 
median  line.  espHrciallv  in  iht-jr  upper  parLs.  vhcre,  indeed,  a  certiiin  aniount  of  decussation  may 
be  considered  a  normal  condition.  Tne  mustlf  Ls  subjfct  ti»  ii>nsicltrafilt?  anu>unts  of  variatiM 
in  ils  tlevelupnient,  somctimes  fonaing  a  very  lliin.  pale  layer  larjjely  interspcrsed  willi  connectivt 
tissue,  and  at  uthcr  times  it  is  composed  of  slrong.  deeply  colored  bmidles  wilh  much  less  inler- 
mixture  of  connective  lissuc.  Its  extfiisiiin  iipuii  ih<*  lace  niay  also  vary  consi<IerabIy.  some- 
times  bcing  traceable  as  hlgh  up  as  the  /vKoma  and  cxlending  backuard  to  bchtnd  tlie  ear.  Oo 
the  other  hand,  it  may  be  very  consideraoR  reduced  in  size,  especially  below,  a  complele  absenct 
of  the  lower  half  of  tlie  niuscle  haviiig  )>ccn  observed. 

2.  Occipito-Frontaus  (Fig.  499). 

Attachments. — The  occipito-frontatis  (  m.  epicraniuH)  is  a  muscular  and  aponni- 
rotic  aheet  which  covers  the  entire  vertex  of  the  skull  fr<»m  the  occipital  region  to  the 
root  of  the  noše.  It  consists  of  lwo  muscular  portit)ns,  one  of  which.  tlie  ocdpitalis, 
arises  from  the  auperior  nuchal  line  and  insetis  after  a  shurt  course  into  the  posierior 
border  of  the  epicranial  aponeurosLs.  whilp  the  other.  thc/rontalis,  taktng  its  origin 
from  the  anlerior  border  of  the  galea,  is  inserted  into  the  skin  in  the  neighborhood 
of  the  eyebroH's,  over  the  glabella,  and  into  the  su|H'rciliary  arches.  a  portion  ol  it 
being  irequently  prolonged  downward  upon  the  nasal  bone,  forming  what  has  becn 
termed  ihe pyrami4ialis  naši  (m.  proccrus),  whic'h  is  frcquentiy  describcd  as  a  distinct 
muscie. 

The  epicranial  aponeurosis  (galea  apcmeurolica)  (Fig.  499)  is  a  dense  aponeu- 
.rotic  sheet  which  covers  the  entlre  vertex  of  the  cranium  and  is  prolonged  Iaterally 
over  ihe  temporal  fascia  as  a  thin  layer  which  extends  ahnost  to  the  zygoma-  On 
its  siiperficial  surface  it  is  intimatelv  assodated  with  the  integiiment,  being  united  lo 
its  deeper  surface  by  a  thin  but  dose  and  reslstant  laver  of  fascia  which  represents 
the  superticial  fascia  of  other  regions  of  tlie  body  and  in  uhich  are  embedded  the 
vesscls  and  nen'es  of  ihc  scalp.  The  undcr  surface  of  the  galea  is,  however,  sraooth, 
and  is  connectcd  with  the  periosteum  by  a  lax  laver  of  connective  lissue,  so  that  it  is 
capablc  of  considenihlc  inovemcrt  to  and  fro  upon  the  periosteum,  the  skin  being 
carried  with  it  in  svich  movements,  A  section  through  the  scalp  at  the  veriex  uould 
show  from  without  inward  (  i  )  the  skin.  (  2 )  the  dense  superticial  fascia  with  its  vessels 
and  ner\es,  (3)  the  epicranial  aponeurosis,  (4)  loose  connective  tisaue,  and  (5) 
periosteum  (Fig.  504). 

Nerve-Supply.  — The  occipitalis  is  suppUed  by  branches  from  the  postcrior 
auricular  branch  of  the  facial,  the  frontalis  by  branches  from  the  rami  tcmporales  of 
ihe  same  nerve. 

Action. — ^The  occipitalis  acting  alone  will  draw  backward  the  galea  aponeurotica, 
while  the  frontalis  draws  it  forward.  If.  liowever.  the  galea  be  fixed  by  ihe  occipitales, 
the  action  of  the  frontales  is  to  raise  the  eyebrows  and  throu'  the  skin  nf  the  fnrehead 
into  transverse  wrinkles,  both  of  these  actions  being  grcatly  incrcased  by  the  simul- 
taneous  contraction  of  both  the  occipitales  and  the  frontales.     It  is  consequently  the 
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niuscie  employed  in  the  expression  of  interrogation  aad  surprise  and  also,  in  con- 
junction  with  thc  platysma,  in  that  of  horror. 

The  transi-ersus  nuch<r  i.s  a  ihin  mtiscul.ir  Imnd,  freqtifnlly  present,  urising  from  the 
occipital  protuberance  and  oxtt-ndinn  IaterHlly  to  lenniriate  in  ^'arions  attachments  ;  s*>rn<.-iimcai, 
f«r  iitstance,  unitin>;  \\\\\\  the  jMisterior  Ixirdt^r  «f  Ihf  stenio-clcidivtnastoid  ur  vvitli  thf  aurini- 
laris  posteriur.  It  m;iy  take  \\s  oripn  eithcr  stipcrficia]  to  ur  li^neath  the  alliichnu-nt  of  tlie 
trapezius  to  thc  superior  nuchat  lino,  and  In  tJie  /oriner  čase  is  to  be  regarded  as  a  ptution  <.if  the 
pt;ity*.nia  k*"'**'!*  "^  muscles,  while  in  the  latler  it  is  nioTe  pri>bably  a  relic  of  the  priniarj'  fon- 
neciion  bclwečn  the  tni[H:;!iui<  and  the  stenio-cleido-nuistoid  and  belongs  lo  ihat  group  of 
mtiscles  ( page  501 ). 

^^  3.    AlJRICl  I.ARIS    POSTF.RIOK    f  Fi^.  499). 

^^  Attachments. — The  poslerior  auricular  {reirahens  aurem)  is  composetl  of  a  fcw 
bundles  of  librts  whiLh  arise  froni  llie  ouler  e.vlrt^initv  of  ihc  su|x*rii)r  niichal  Hrie  anri 
the  base  of  ihe  nuistoid  procesa  and  piiss  horizontallv  fonvard  to  be  inserted  into  the 
posterior  siirface  of  the  coiicha.  .  It  is  frt-quently  iaipcrfcctly  separated  fmm  the 
occipital  is. 

Ncrvc-Supply. — By  the  posteiior  auricular  braiich  of  thc  facial  nerve. 

Action. — To  draw  the  auricle  backward. 

Fig.  499. 
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4.  AURICUI-ARIS   StipERIOR    fFig.  499). 

Attachments. — The  superior  auricular  {attoilens  aitrcm)  is  a  triangnlar  muscie 
which  arises  from  the  lateral  portion  of  thc  gaica  aponeurotica  or  from  the  lempoj-al 
fascia  and  convcrges  lo  be  inscrUd  into  the  upper  part  of  the  cartilage  of  the 
auricic. 

Ncrvc-Supply. — By  fibrcs  from  thc  rami  temporalcs  of  the  faciaJ  ncr\'e. 

Action. — Tu  draw  ihe  auricle  iipward. 

5.  ArRiciii.ARis  AsTERtoR  (Fig.  499). 

Attachments. — The  anterior  auricular  {attrahfns  aurem)  is  frequently  con- 
tinuous  with  the  preccding  muscie,  lying  immediatelv  anterior  to  il.  It  arises  from 
ihe  lateral  part  of  the  galea  aponeurotica  or  from  the  lemporal  fascia  and  is  inserted 
into  the  upper  anterior  part  of  tlie  auricular  cartilage  or  into  the  fascia  immediately 
anterior  to  the  cartilage. 
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Nerve-Supply.— By  fibres  from  the  rami  t(;m|>or.-i]es  nf  the  tacia!  nent 
Action. — Tn  diMu  the  aurictr  upwarfi  and  fonvard. 

6.    OrIJICI  LARIS    PALFEUKARf.M    (  FigS-  499.   5OO). 

The  orbicularis  |)i»l|>fbrariim  (m.  orhiculiiris  oculi)  is  an  elliptical  sheet  wlv>se 
fibrcs  havf  ihcir  oright  in  ihc  noi^hborhood  of  the  inner  angle  of  the  eve  and  curve 
thcncc,  bOine  upuard  and  uutward  and  some  downward  and  out\vard,  around  the 
rima  lialpebralis  to  tenninate  in  the  neighborhood  of  the  external  anj»le.  The  course 
of  ihc  fibres  lics  part]y  in  the  substance  of  the  upper  and  lottcr  evciias  and  partiv  over 
the  bones  surroutidinjj  the  niaiyin  of  the  orbit.  In  accordance  with  these  relations,  i[ 
is  ciistoniarv  to  regard  the  muscle  as  consisting  of  two  main  portions,  the  Jiars /nt/Jtr 
fira/is  anii  thtt  fiars  orbita/is. 

The  intfrnal  palp^bral  fi^amnit  ( tieaincntiini  palpchralc  incdialc).  Whcre  ihf 
fibres  of  the  orhicularis  arise  at  the  inner  anyU-  ni  tht-  < yc  ihert-  is  a  dea>ie  hand  of 
5brous  tissuc  which  is  attached  at  one  cxtreniity  to  the  frontal  procesa  of  the  maxilla 
Thence  it  is  directcd  i>iJtward  across  the  outcr  surface  of  the  lacIinTnal  sac  and  bifur- 
cates  to  be  insertcd  into  ihc  inner  b*>rder  of  each  tarsal  plate.  J  ust  before  ils  bifur- 
cation  the  ligament  gives  off  from   its  posterinr  surface  a  bundle  whirh  is  rcflected 

in\vard   o\er    the    lachr\'mal    sac   and 
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passesbehind  this  tn  lK*aliached  to  the 
crest  of  the  Uclirvmal  bone. 

This  lijianient.  \vliich  tsalsi.)  knowti 
as  the  iendo  oenH,  niay  be  rej^arded  as 
the  lendon  of  origin  of  the  fibres  of  tht 
orbiciilaris  oculi.  At  the  ouler  auRle 
of  the  oye  there  is  a  certain  amoiini  n( 
decussalion  of  the  fibrcs  of  ih*'  muscle 
to  form  a  raphe  palpcbraiis  iatcralis, 
but  there  is  nu  di^«linct  formation  of  a 
tibrou-s  band  comparable  to  the  iiiter- 
nal  Hi^ment. 

Pars  Palpcbraiis. — The  palpe- 
bral  |>ortinn  of  the  mnsclc  ahsrs  panly  ji 
from  the  intcmal  palpchral  ligament 
and  panlv  from  the  crest  of  the  Iachrymal  bone.  The  fibres  \vhich  take  origin  frnm 
the  ligament  arch  oulward  in  the  uppcr  and  lowcr  eyelids  to  tcniiinale  in  the  laieral  i 
palpebral  raphe,  fonning  a  thin,  palc  sheet  in  the  sulxrutaneous  tissue  of  the  eydid. 
Ita  marginal  fibres,  sonietimes  more  or  less  distinct  from  the  others,  form  what  has 
lx^n  termed  the  pars  ri/tarts  or  muscle  of  Riolan. 

The  ftbrc-s  which  arise  from  the  posterior  laclirymal  crest  are  usuallv  regardcd  as  ' 
fonniiig  eilher  a  dislincl  muscle,  vvhich  has  been  termed  ihe  irnsor  farsi  or  Hamcr  i  , 
musck,  or  eise  as  a  separate  part  of  the  orbicularis.  the  pars  /aniMa/is.  h  »s 
directcd  horizonUiny  outuartl  behind  the  lachrvnial  sjic,  resling  u\Km  ihe  poslcriczat  I 
sufiace  of  the  rcflcclcd  bundle  of  the  internal  palpebral  ligament.  Touards  its  out^^ 
end  it  bifurcates,  sending  a  s!ip  to  e;ich  evelid  |jarlly  to  be  iuserted  into  tlic  tars-^ 
plates  and  partiv  to  f\ise  with  llie  rest  of  the  pani  palpcbraiis.  J 

Pars  Orbitalis. — The  orbital  jKirtiim  of  the  muscle  is  U5UalIy  of  a  dceper  <^ol^^ 
and  somewhal  thicker  thaii  ihc  palpebral.  and  the  fibrcs  towards  ils  peripherv  ter"^! 
lo  scatter  lhcmsel\'es  among  the  adjacent  plalysma  muscies  and  to  make  nm»cro»-;^ 
connections  with  these.  Sonu-  bundk-s  frtitn  the  latenil  and  lower  jxu'ts of  the  musc^J* 
M-hich  e.xtend  dnunuard  and  furward  upcm  the  cheek  have  been  rejpinJed  as  a  di^ 
tinct  muscle,  the  ma/aris. 

The  main  muscle  ariscs  from  the  iniemal  palpebral  ligamenl.  the  frontal  proce^** 
of  the  m:L\illa.  and  the  inner  portions  of  the  upper  and  lover  margins  oi  the  orbit 
The  fibrcs  arch  outivard  to  the  latcral  jjalpchnil  raphe,  a  portion  of  tliose  arising  froJ^' 
the  maxilla  inser/i»jr  imo  the  inicgumenl  of  the  eyebrow  and  forminj^  uhat  has  bee" 
termed  the  corrui^ator  supfrcilii  (Fig.  499). 

Ncrve-Supply. — By  the  rami  temporales  and  xygomatici  of  the  facial  ner\'e. 
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Action. — The  principal  action  of  ihu  urbicuLiris  |jalpcbrarum  is  tu  approxiinatc 
le  uppcr  und  lowtr  eyelids,  closni}«;  ihe  palptrbral  (issure.  In  addition,  ihe  aUach- 
meni  of  the  orbital  portion  to  the  skin  draiA-s  the  eyt'bnj\v  duwnward  and  the  skin  uf 
thc  cheek  upvvarcJ  to  form  a  ffild  arouiid  the  iiiargin  of  the  urbit,  j(iviny  increased 
proieclion  to  ihc  eyeball.  Thc  corrugator  supcrcilii  draws  thc  eycbrow  downward 
anci  inwnrd,  pruducing  verlical  wnnklesof  tlie  mteguinent  over  ihe  glabellaand  gJving 
a  thouj»htful  expression. 

The  [Kirs  iacrimnlis  limu-s  the  tarsil  platen  iinvari]  and  backuard  and  so  tenses 
the  intenial  p;dpebral  ligamcnt,  cau.sing  it  to  coinpresa  tlie  lachryinal  sac. 


7.   ZvcoMATicus  Major  (Figs.  499,  502). 


Attachments. — The  zygomaticus  major  (m.  zyk;oinati4:us)  is  a  slonder  muscle 
tthich  arisfs  alKnc  from  ihc  oiiter  siirfacc  of  tlie  /.ygoinaTic  bone,  near  its  artimlatitm 
wilh  ihe  /.ygoniiUio  prucess  of  the  teinporal,  and  |x»sses  obliquely  do\vn\vard  and  Utv- 
ttard  tou-ards  the  atigle  of  the  mouth.  Its  fibres  iiiierlacc  \vilh  tlujse  of  thc  depressor 
and  levalor  anguli  oris,  and  terminale  by  blending  with  the  orbicularis  oris  and  by 
insertin^  into  the  subcutaneous  tissue  nf  ihe  li[js, 

Eb        Nerve-Supply.— Iiy  fibres  fmm  the  zvi^omatic  bninch  of  tlic  facial  ner\e. 
y.       Action. — To  draw  upuard  and  outwarci  tlit  angles  of  the  mouth,  as  in  smiling 
and  laughing. 
Intc 


Varistions. — A  slender  miisclc  is  ver\' fre(iiit*ntly  foimd  arisintf  frtmi  the  zyKonialic  bune 
iterii>r  t<i  t]ic  ?:yi;[>ttiiitiais  anil  {i^tssitiu  d<.>wiiHari]  li>  Ik-  inserled  liitu  tlitr  uppcr  lip.      It  has 
*-n  lernied  ihe  zygomatUu5  minor,  aiid  appears  lo  lje  a  separation  of  a  iiortion  of  ilie  zygo- 
matie  niuscle. 


8.   Levator  Labii  Superioris  Al^que  Naši  (Figs.  499.  501). 

Attachinents. — This  muscle  tikcs  its  origin  froni  the  outcr  surface  of  the 
irontal  prucess  of  the  maxilla,  and  descends  along  the  angle  \vhich  marks  the  juiictlon 
of  the  noše  and  thc  cheek  to  bc  inserUd  inlo  the  intcgimKiit  of  the  uppcr  lip  and 
[ito  the  jKisterior  part  of  thc  ala  naši. 

Nerve-Supply. — From  |])e  rami  zygomatici  of  the  facial  nerve. 

Action. — The  principal  action  of  this  niiisde  is  tu  rai^e  thc  upper  Up,  although 
insertion  into  the  ala  naši  enables  it  lo  assist  in  ihe  dilalation  ol  ifie  nostrib. 


I       or 


Variations. — This  muscle  is  subjirct  t<>  CDiisiderablt;  variation  in  iis  developinent,  and 
fr«^)uefitlv  comes  into  ct>ntiriiiity  uiih  nei^hliorinjc  masclts,  especiallv  wilh  thf  zy};oiiiaii<.-\is 
minor,  \ihen  this  Is  present,  andvvith  ihe  levator  labii  sii|x.'riori.<;  pnipriii«.  tndt^ed,  these  tua 
iuscIl-s  are  often  associau-d  ullh  it  to  form  whal  is  tirmfil  \S\v  quadra{us  lahti  ^»periotis,  \A 
hich  tht  levalor  labii  superioris  :ilit*c]iie  rasi  fonns  thc  (aput  anguiare,  \\\k  Icvalur  labii  siipt-ri- 
oris  propriiis  the  eapi*t  infraorbitale,  and  the  zvRomaiicns  minor  thc  taput  zygomaticHs.  Since, 
h«iwcvfr,  thc  levator  hibii  superioris  proprius  fH-tnn}«i  lo  thc  dcepIaycT  uf  ilic]ilalysinainusc!es, 
and  thereftire  to  a  differeiii  ^roup  than  the  i>thcr  hcads  of  ihc  quadninis,  it  seems  preierablc  to 
rt:ipird  ali  Uie  heads  as  distinct  miiscles. 


9.  Depkrss<7R  Labii  Inferioris  (Figs.  498.  499). 


^V  Attachments. — The  depressor  of  the  Iower  lips  ('m.  <|ua(tratiis  laliii  inferioris) 
^^B^fj;  from  the  body  tjf  the  mandiblc  bcneath  the  canine  and  prcniolar  leeth.  its 
^Hp&in  being  covered  by  the  depressor  angiili  oris.      It  fonns  a  thin  quadratL*  sheet 

■frhich  is  directcd  upnard  and  forward  and  is  insertaf  in  the  skin  <*(  the  Iower  lip.  its 

fibres  niingling  also  uith  tliose  of  the  orbicularis  oris. 

^Ne^ve-Supply. — Fmm  the  supraniandibular  branch  of  the  facial  ner\'e. 
Action.  — To  dra\v  down  the  lower  lip. 
10.    I.KVATOR  Menti  (Fig.  498"). 
Attachments. ^The  levator  mcnti  f  m.  mcntalis)  arisrs  (rom  the  bodv  of  the 
rnaiidible  beh«w  the  incisor  tecth,  and  its  fibres  descend.  diverging  as  thev  go,  to  be 
»nsertvd  into  the  integument  above  the  point  of  thc  chin. 

Ncrvc-Supply. — From  the  supramandibiilar  branch  of  the  facial  nerve. 
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Action. — To  dra\v  upwarcl  the  skin  of  the  chin,  thereby  causing  protmsion  ci 
thc  lowtT  lip,  ;is  in  fjoutinu.  \Vhoa  its  action  rs  conihined  with  contraction  of  lUe 
depressors  ot  ihc  angles  nf  ihc  moiith^  il  jt^vcs  an  exprc'ssicm  of  hatighttness  or  con- 
tcmpt,  and  has  ihcncc  been  tcrnicd  ihc  m.  su/wr6m'.  VVhen  siighdy  contracted.  il 
gives  lin  e.xpresbion  of  firmness  or  ducision. 

BeUmging  lo  ihe  superticial  layer  of  the  platysma  niusculature  are  n  numbcr  oi 
adilitiiiruil  more  or  Ifss  ni<liiiu*ntary  muscles  atuiched  at  iMith  extrcm!rics  to  various 
parts  of  tlii:  cartilage  of  the  concha.  These  musclcs  will  be  conaidcred  in  connection 
with  thc  dL*scriplion  of  the  ear  (page  1499J. 


(6)   THK   MUSCI.ES  OF  THK   DEEP    LAVER. 
!.  Orricularis  Oris  (Figs.  499,  501,  503). 

Attachments. — Thc  orbicularis  oris  is  a  mther  slrong  elliptical  musde  who5f 
fibrcs  occupy  die  thickiicss  of  bolh  ihc  upiJcr  and  lower  lips  bet^ccn  the  skin  and 
tlie  miicous  membrane  of  the  mouth.  For  the  mosi  part  the  fibres  composing  the 
muscle  are  for\v'.ird  prolongRtions  of  thc  buccinator,  but  minglcd  with  these  thcre  arr 
fibres  from  ali  tlie  imiscles  which  are  insertcd  in  the  \'icinity  of  the  mouth,  snch  as 
the  zygoinaticiJs,  Icvator  an^uli  uriš,  Icvator  labii  supcrioris,  deprcssor  anguU  oris. 
depressor  labil  iiiferioris,  and  risorius. 

1 1  possesses.  however,  some  slijfht  attachment  to  skcietal  structures  by  thr« 
gToup«  of  fibres  which  have  fre<iuenily  been  re^arded  as  distinct  muscles.  These 
gToups  are  ;  ( i  J  the  incisivi  hbii  superioris,  a  series  of  hundies  of  fibres  which  arise 
from  llie  incisivc  fossjt-  of  thu  niasilla*  atiil  pass  dij«nward  and  cjitlward  to  niingle 
with  ihe  uther  fibres  of  the  orbicularis  at  the  angles  of  the  mouth  ;  ( 2 )  the  in^isiri 
iabii  in/erioris,  whic:h  arise  from  thu  alveolar  border  of  the  inundible  beneath  thc 
canine  tecth  and  unite  with  thc  orbicularis  at  the  anjjles  of  the  mouth  ;  and  (3)  the 
def)rfssor  sef>ii,  composed  of  the  uppermost  tibres  of  the  orbicularis.  which  bend  up- 
w-ard  from  either  sidc  in  thc  median  line  and  are  insertcd  into  the  margin  of  the  sqibl 
cartilaj^e  uf  the  iidsl-. 

Nerve-Supply. — From  the  rami  buccaJes  and  siipramandibular  branch  of  tfie 
facial  ncne. 

Action. — The  main  action  of  the  orbicularis  oris  is  to  bring  the  lips  togedior, 
closing  the  mouth,  and  il  its  action  be  coniinued,  it  wil!  press  the  lipa  a^inst  the  leetli. 

Its  more  peripheral  fibres.  aided  bv 
Fig.  501. 

PrmnidiilJs  tusj 


the  incisive  bnndles,  wi!l  tend  toj^o- 
trudc  the  Hps. 


Lcvator  labll 

s  lip.  al<pque 
nan.  iiosal 
portlon   cul 

t>cpres»or  kIk  nisi 

Orbiculari«  oriii 


(Toitipre«»f»r 
nariiitn 

Dilatorm  niirlit 


I>cpr«3>or  »epU 


2.  Nasalis  (Fig.  501). 

Attachments.  —  The  nasalis 
forms  a  thin  shcct  which  ariscs  Irom 
the  nia\Llla  in  clo«e  associalion  »lih 
the  incisive  bundles  of  thc  upi>tT  lip 
The  more  medial  fibres,  the  parsalari^ 
(depreuor  aia  nosi),  aro  />Mrr/i'rf inm 
the  alar  cartila^e  of  thc  nuse.  MfhUc 
the  more  lateral  ones,  the  pars  Iran*- 
vcrsa  {conipressor  narium),  often  rc- 
ceiving  slips  from  the  adjacenl  levalor 
labii  supertoris  aheque  naši  and  tli« 
levator  angtili  oris,  extend  fom^td 
over  the  ala  of  tlie  noše  to  terminale 

upon  its  dorsal  stirface  in  a  thin  apoiieurosis  which  unites  it  to  the  musclc  of  th^ 

opposite  side. 

Nervc-Supply. — From  ihe  zvgomaiic  and  buccal  rami  of  the  facial  nerve. 
Action. — The  more  median  fibres  draw  the  alar  cartilagfe  downward  and  in- 

ward,  while  the  more  lateral  ones  sUghtIv  depre«  the  tip  of  the  noše  and  at  the  same 

tirne  compress  the  nostril. 


Minclrs  of  llw  o««c. 


I 


Variations. — Fibrcs  from  tlic  nasalis  someiimcs  pass  upward  upon  the  nasal  bones  and 
inay  enter  inln  Ihe  formatiun  uf  \ht^  fi^ramidaiis  nosi  (|>-'i}re  .(Si).  KK*(iiu*iiIly  ihe  pars  alnris  and 
pars  traiisvcrsa  are  rt.t:ogni/«.-cI  as  distincl  mtiscles.  the  furmcr  lx'in};  tcrmed  Ihc  dcprtssor  aiir 
nosi  or  myrti/ormis,  whi!f  ihe  laitcr  is  named  the  com^-e!.sor  mirium.  Uncertiiin  and  at  Insit 
leeble  miisciitar  sii|)s  on  \\w  otiter  marini  nf  ihe  iiustrils  art;  simieliciies  described  iis  distinct 
nmsclcs,  the  dUatorfs  naris  atttcnor  ct posterior. 


3.   Levator  Labii  Superioris  (Fi^.  499). 


Attachtnents. — The  elevator  of  the  upper  lip  (m.  levator  lahii  supcrioris  pro- 
prius)  arises  above  [rom  the  infraorbital  niargin  o(  the  niaxilla  and  exlfiuls  alniost 
vertically  downward  over  tlie  infraorbital  vessels  and  nerve  to  )oin  with  the  orbicu- 
laris  orLs  and  also  to  be  inscrUd  into  the  skin  of  the  upper  lip  bctween  the  insertiona 
of  the  levator  labii  superiorU  ala?que  naši  and  the  lev-ator  anf^uli  oris. 

Nerve-Supply.^From  the  zypomatic  branches  of  the  facial  nerve. 

Action. — To  raise  the  iipper  lip.  Acting  in  conjunction  with  the  levator  labii 
stiperioris  al£eque  naši,  it  plays  an  impurtant  part  in  the  expression  of  grief. 

4.  Levator  Anguli  Oris  (Figs.  499,  502). 

Attachments. — The  elevator  of  thean^le  of  the  mouih  (  m.  caninus)  arises\xQvc\ 
the  canine  fossa  of  the  maxilla  by  a  rather  broad  origiii,  from  uhich  its  tibres  con- 
verge  to  be  inserted  intn  the  skin  at  the  aii^le  of  the  mouth.  partly  niin^ling  with  the 
fibres  of  the  depressor  angfiili  oris. 

Nerve-Supply. — From  the  zygomatic  branches  of  the  ^cial  nerve. 
^^L       Action. — To  raise  the  angle  d  the  mouth. 


5.    RisoHius  (Fig.  499). 


Attachments. — The  risurius  is  a  triangular  sheet  of  miiscle  which  arises  from 
the  outer  suriace  of  the  parotido-masseteric  fascia  and  from  the  integument  of  the 
cheek  and  pa.sses  forward  toivards  the  angte  oS  the  mnnth.  where  it  unites  with  the 
triangularis  and  orbicularis  oris. 

Nerve-Supply.™From  the  rami  buccales  of  ihe  facial  nerve. 

Action. — To  draw  the  angle  of  ihe  mouth  outward.  Its  contraction  imparts 
a  tensc  and  strained  exprussion  to  the  faec  whieh  is  termed  the  risus  sardonicus. 

Variation.— The  risorhis  is  frc(|uently  ahsent.  and  mav  be  representcd  nnlv  by  some 
scattercd  miisciilar  hands.  Its  intimale  associaiioii  with  iht-  depressor  anguli  oris  Indicatcs  its 
dertvation  fruiii  tliat  miLscIe. 

6.  Depressor  Anguli  Oris  (Figs.  498,  499). 

Attachments. — The  depressor  of  the  angle  of  the  mouth  (m.  triangularis) 
takes  its  oriffht  from  the  outer  surface  of  the  bndy  of  the  mandible  and  from  the  skin 
and  passes  up^ard  to  the  angle  of  the  mouth,  \vhere  its  fibrcs  are  inserkd  into  the 
skin  and  also  niingJe  vvilh  ihosc  of  ihe  caninus,  risorius.  and  orbiciiIarLs  oris. 

Nerve-Supply.  -F"rom  the  aupramarginal  branch  of  the  facial  nerve. 

Action. — Tu  draw  the  angle  of  ihe  mouth  downward  and  slightty  outM-ard. 
giving  an  expression  of  sorr<>w. 

Variations. — A  hnndle  of  fibres  not  infreqaently  arises  from  the  anlerior  border  of  the 
depressor  anjjuH  oris  near  its  oricin  and  pjissi-s  ohliqiieIj-  downward  and  inward  towards  the 
median  line  beneath  the  chin.  either  losing  iLself  in  the  supeiiicial  fascia  of  that  region  or  uniting 
with  its  fe!low  of  the  opijosiitr  side.  This  sHp  ha.s  tK*n  re^arded  as  a  distinct  nmscie  and 
termed  the  transversuK  mvnii.  It  set-nis  exceedinEty  probjible  that  bt>th  this  bnndle  and  the 
risorius  are  derivaiives  oi  the  depressor.  and  this  mnscie,  notttithstanding  its  pfisition  snper- 
ficial  to  both  ihc-  depressor  lahii  inferioris  and  ihe  plalvsma.  is  reallv  a  portion  of  the  deeper 
laver  n(  the  ptai>-sina  mtiscnlature,  its  presenl  position  havlnj;  becn  acquired  by  a  migration  from 
the  re>;ioii  of  the  upper  lip. 


i. 


lirjmuioT  faibil  Inferiorn 
LevMor  tncntl 


Oral.  pbanmgtsl,  and  BlyIoi<J  ^roup«  ol  rnuaclM  \  lan  ■jI  'mnndltilr  ha«  tiren  rcmovH  to  Mhow  dec|)cr  amctans. 

adherent  to  the  ouler  surfacc  of  ihc  muscle.  Antoriorlv  the  fascia  ihins  oul  to  disap- 
ptar  in  the  tissuc  (>f  t!ie  lips  ;  above  it  is  attaclicd  to  the  alveolar  portion  «f  ih<" 
maxi]la  and  to  the  intcrnal  pterygoid  plale  of  the  Sj>henoid,  and  thence  is  contiuu«! 

back\vard  over  the  superior  con- 
Fig.  503.  strictor  muscle  of  the  pharvni 

to  iiK-et  with  ils  k\\ow  of  ilw 
oppusile  side  behmd  the  phar- 
ynx  ;  below  it  Is  attachcd  tu  the 
posterior  part  of  the  myli>hyiiid 
ridj;e  of  the  mandible.  AloPg 
a  Ilnewhich  dcscends  verticallv' 
iroin  the  lip  of  ihe  hamulus'^ 
the  sphenoid  to  the  postenor 
cxtrcmity  of  the  niyla-hyoi>i 
ridj;e  of  the  niandihle  the  fascis 
is  grcatlv  thickened,  foniiinj; 
hf  pttrvgo-mandibutar  lig*- 
mfvt,  froin  uhich  fibrcsof  ^^ 
buccinalor  arisc  anlcriorly,tf  bil« 
posteriorly  il  gives  origin  to  > 
portion  f»f  the  superior  conatrK- 
tor  of  the  phan-nx. 

Attachments. — The  bu^ 
dnator  forms  a  thick  quadrilateral  muscle  lying  immediately  cxtcrior  to  ihe  mucoiB 
membrane  of  ihe  chcck.  Its  Hne  of  origin  is  horseshoc-shapcd.  cMcnding  alx»'< 
along  the  alveolar  border  and  tuberosity  of  the  maxilla  and  thence  upon  ihe  hair.ulus 


np|iT««ar  nnEali  oris 


Dlacrein  fllKiMiiie  cnunc  uf  vompuntrtit  fihro  lurmlnic 
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of  ihc  iniernaJ  j>icryj'i>iti  piate  of  the  sphenoid.  It  then  desccnds  upon  thc  antcrior 
bordcT  ol  thc  pltryy:o-m:indibular  rapht:,  whcncc  it  passcs  iorward  alung  liic  b(jdy 
(i(  thf  niandible,  aixjve  ihe  inyIo-hyoid  rid^c,  as  far  as  iht*  preniolar  leelh.  Krom 
this  cxte'nsive  origin  its  fibres  aro  directe<i  fonvard  to  becoinc  conlinuous  with  thnsc 
of  the  orbictilarts  oris,  also  htsrrttng  to  a  ceriain  oxtent  into  ihc  intiL-^nient  of  the  lips. 

Nerve-Supply. — Kroni  thc  biiccal  branch  of  thc  facial  norvi-. 

Action.  —  The  buccJnator  draus  ihu  anylc  uf  ihc  iiiouth  lHtcnilly.  pressing  the 
lips  a^ainst  thc  tecth.  \Vhcn  thc  chceks  are  dislcndcd  thc  imiscle  serves  to  com- 
pre>«  thc  cxmionls  nf  thc  mcmth.  and  pt;iys  aii  iinpurcaiit  part  in  masticatiun  in  prc- 
venting  the  accunuilation  of  the  food  between  thc  cheek  and  the  jaws,  forcinj^  it 
back  bctwecn  thc  Iccih, 

ReUtions. — SupcrficiaIIy  with  ihe  bucco-pharyngeal  fascia,  which  is  scparated 
from  the  anterior  part  of  the  inasseter  and  from  tlic  /.ygoinaUL:us  and  risorins  by  an 
cxtcnsive  p;ul  of  fat, — \\\QbHa:al fat-pad.  This  is  prolon^cd  Utckuard  inlo  the  zyjiO- 
matic  fossa  l>eluecn  thc  lemporal  and  ptervgoid  mviscles,  and  is  traversed  by  tho  facial 
vessels  and  the  hucail  branchcs  of  thc  trigcniinal  and  facial  nerves. 

Thc  buccinator  is  picrced  from  withuut  in\vard  by  thc  parotid  duct  and  by  the 
buccaJ  branch  of  the  trigeiiiinal  nerve  on  its  way  towards  ils  distribution  10  the 
mucous  membrane  of  ihe  cheek. 


^ 


PRACTICAL  CONSIDERATIONS:     MUSCLES  AND   FASCI.-E   OF    THE 

CRANILM. 


The  Scalp.— ?"A^  OtcipHo  Frontai  Hegion. — The  layers  of  the  scalp  from 
within  oiit\vard  are  : 

I.  The  pericranium — as  thc  pcriostciim  coverinjj  ihis  ]i;irt  of  the  sktil!  is 
termed — closelv  invcsts  the  undcrlving  fK>nes  and  is  firmlv  attacficd  at  thc  suturcs 
throufjh  fthich,  so  long  as  thesc  remain  nnunilcd,  it  is  conlinuous  (iniersutural  mem- 
brane) wilh  thc  oulcr  laycr  of  ilic  dura, — thc  cndostcum  of  tlic  cranium.     A  siniilar 

Fig.  J04. 
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d  more  constant  continuity  exists  ihrouj?h  the  foramina.  As  thc  dura  is  the  chief 
urce  of  bIood-sup]>ly  of  thc  rranial  lx)ncs.  thcy  rarclv  neccose  aftcr  accidents  which 
Strip  ihe  pericrunium  from  thcir  surfacc  (page  237).  Subpcricranial  cflusions  of 
blood,  or  collections  of  pus.  are  limited  and  antlined  by  the  Hncs  of  thc  suturcs, 
"Ccphalh.xmatomala"  in  this  situation  corrcspnndin  shapc  to  that  of  one  bone:  thev 
are  commoiily  ccm^cnital.  constitiitin)^  a  form  of  caput  succcdaneum.  follou'ing  head 
presen tations.  and  are  then  apt  to  be  found  over  a  parietal  !xine.  sincc  that  rc^ion  is 
most  exposed  to  prcssurc  during  child-birth.  Tillaux  sujfjjests  that  in  early  lite  ihey 
may  be  encourajjed  by  the  .-^oftness  and  vascularity  of  thc  cranial  boncš  antt  the 
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laxity  o(  thc  jjcricranium,  antl  th;it  thcir  greater  freqiiency  in  male  childrcn  niay 
depend  upon  thc  l.ir^cr  »izc  of  thc*  liL-ad  in  tJiu  mAt;  Uttus.  The  closc  asst>cialion  of 
thc  bloody  ctKusion  uith  tlic  pericraniuin — an  osttogenetic  membrane — somctime 
results  in  llic  dcvclupincnt  uf  bonu  al  thc  i>erii>hfr)*  of  thi;  swf!Ung.  Thc  hard 
ridge  which  is  usually  present  al  this  situution  may  give  rise,  tiiruugh  contrubt  uith 
thc  rclativcly  dcpresscd  centre,  to  the  mistaken  dia^osis  of  fracture  o\  ihe  skull. 

Occasioiially  a  cullcction  of  bloiKl  beneath  the  pericranium  communicates  with 
the  diploic  sinuses.  when  it  will  probably  bc  siluatcd  lu  one  sidc  of  ihe  crunium  .  or 
with  the  superior  longitudinal  sinus,  uhon  it  will  t>e  in  the  mid-line.  Nu  irauniatic 
history  inay  bc  oblainablc.  The  swellinj^  \vill  be  sofl.  rcducible,  of  \*ar)*ing  Icrcsion. 
and  may  receive  froni  ihc  brain  a  feeble  [lulsatile  impiiLse. 

Thc  importance  of  the  emissai-j'  veins  in  transniitting'  extracranial  infection  to 
the  venous  channels  of  the  dura  may  be  mentioned  here,  but  can  better  f>e  under- 
stood  after  thc  vcnous  sysicm  Iias  beeii  dcscribed  (page  876). 

2.  The  subapotuurotic  c&nneclive  tissue  betvveen  the  [>ericraniuni  and  ihe  apo- 
neurosis  of  thc  uccipito-fronlalis.  ThLs  is  so  loosc,  thin,  and  elaslic  ihat  thc  union 
belueen  these  layers  is  not  a  close  one.  The  motjon  of  the  "scalp"  upon  the  skul! 
is  a  motion  of  the  parts  above  tipnn  the  parts  beneath  this  Iayer.  Movable  growths 
will,  therefore.  be  fiiund  to  nccnpy  thc  former  rcgion  and  immovahle  swelUngs  irill 
probably  havc  decper  attachmcnts.  Ellusions  of  bkK>d,  suppuration,  or  infective 
celluhtis  occvirring  in  ihe  subaponeurotic  space  niay  exlend  widely.  and  may  be 
limitcd  oniv  by  thc  attachments  of  the  musculo-rtbroiia  layer.  They  may  rcach,  there- 
fore, posteriorIy  to  the  superior  curved  lineof  the  occipilal  Irone.  anteriorIy  to  a  lillk* 
above  thc  eyebrows,  and  Iaterally  to  a  levcl  soniewhat  above  the  zvgoma.  Exlen- 
sive  h.Tmatnmala  are  uncomnum.  as  the  vesscls  in  this  cellular  tissne  are  few  and 
sniall.  [f  they  are  largc,  ihcv  suggest  fracture  of  the  skull  \viih  laceration  of  a  branch 
of  the  middle  nieningeal  artery  or  of  a  venous  sinus.  Thev  may,  houever,  by  reason 
of  a  hard  border  and  soft  centre,  bc  mistaken  for  depressed  fracture  whon  the  skull 
itself  is  uninjured. 

Suppuration  and  celhilitis  are  often  serioua  on  account  of  the  tendencv  to  spread, 
the  p<issible  extension  lo  the  meniiiges,  and  tlie  diflJcuhy  in  ap]>]ying  anltsepsis,  in 
aecuring  drainage,  or.  later,  in  obtaining  iIk-  resi  necessary  for  rapid  healing.  In 
ahscess  the  diffusion  of  the  pus  is  favored  by  the  density  and  the  vitality  of  thc  super- 
jacent  layers.  which.  in  conse<|uence  of  the  former  propcrty,  do  not  soften  and  penniit 
pninthig,  and.  bccause  «>f  the  latter,  do  not  sloiigh  and  ihus  give  exit  to  the  pus.  whicli 
therefore  niay  extend  in  the  line  of  least  rcsistance, — /.(*.,  along  the  loose  subapo- 
neurotic layer.  Wounds  involving  ciiht-r  the  muscle  or  its  aponeurosis,  if  transverso 
10  the  direction  of  their  fibrcs.  gape  widcly.  Thcir  healing  will  be  hastcned  bv 
firm  bondaging  of  the  whoIe  cranium  so  as  to  control  and  limit  ihc  movcmcntsof 
the  scalp. 

3.  The  otdpito-franicUis  muscU  and  aponeurosis:  4,  \.\-ie  supfrjjciaf /ascia ;  % 
the  skin.  These  three  layers  are  so  intimately  hlended  that  from  the  practioJ 
stand-point  tliey  mav  be  considered  together.  Tlie  thin  aponeurosis  is  lied  to  the 
skin  (uhich  is  here  thicker  than  anywherc  else  in  the  brnlv)  bv  dense.  inchutic. 
perpendicular  and  oblique  fibres  of  connective  tissue,  cncU»sing  Httle  shot-Hke  masscs 
of  fat.  This  area  is  veiT  vasrular.  almost  ali  the  vesscls  of  the  scalp  lK'ing  foundin 
it  adherent  to  thc  celhilar-tissue  \valls  of  the  fat-containing  compartments.  As  a 
result  of  these  anatomical  conditions  it  is  found  ihat  (t)  suppuration  is  very  Hmil«! 
in  extcnt  ;  {7)  supcHicial  infcclions  (such  aa  cryaipeIatous  dermatitis)  are  accom- 
panicd  by  but  litde  swelling  ;  (3)  incised  wounds  do  not  gape  ;  (4)  laccrated  and 
contused  wounds  are  not  foIlowed  by  sloughing,  which  is  aiso  nire  as  a  resull  "' 
condnuous  pressure,  as  from  bandages  ;  (5)  hemnrrhage  after  wnunds  is  abundan* 
and  is  persistenl  because  nf  the  adherenrc  nf  the  \essel-walls  to  thc  subciilaneoits 
layer  of  fascia,  u-hirh  prevents  both  their  reiraction  and  contraction  ;  C6)  collectlofis 
of  blnod  after  contusions  may.  like  the  deeper  ones  alreadv  dcscribed,  become  vw)' 
firm  al  ihc  peripht-rv, — In  this  čase  from  an  excess  of  fibrinous  exudalc  and  froni 
the  presence  of  parlicles  i>f  displaced  fat. — while  the  inelastic  fibres  of  cellular  tissue 
(from  among  whicli  the  fat  jiariicles  have  l>een  ilriven  out  bv  the  force  of  thc  blo«) 
remain  depressed  in  the  centre  ;  these  appearances  have  not  infrequently  led  to  a 


PRACTICAL   CONSIDERATIONS; 


49« 


mistaken  diag^nosin  of  fracture  o(  the  skull  ;  (7)  lipomuta  are  rare,  as  in  tlic  only 
laver  in  which  fat  is  found  its  abnormal  growtli  is  resisted  by  the  deubity  ui  ihe 
surroiinding  connective  lissue. 

Elaldness  affccts  cspeciallv  the  area  of  the  scalp  which  dire<:tly  overHes  the 
occipito- fronta!  aponeurosis.  It  is  aitribmed  ( Elliott )  largcly  to  the  lack  oi  muscular 
fibres  in  ihis  region,  54»  thal  the  skin  is  not  "  cxcrciscd"  and  ihc  lyniph-ciirrenl  Is 
made  to  depend  chieHv  on  jfravitj'.  The  density  of  the  ^uiieiticial  fascia  coniiecting 
the  ^kin  and  the  apont-nrDsis  allies  it  witli  lluit  ni  the  pultnar  and  ptantar  regions,  in 
both  ai  which  siniilarlv  dense  fascia  is  found  and  liaJr  is  abscnt. 

Dermoids  are  rommon  over  the  anterior  fontanelleand  the  occipital  protuber- 
ance  becaiise  the  early  oontacl  oi  the  skin  and  dura  mater  continues  longest  in  these 
regions.  "Should  the  :nkiii  l)e  Lmperfectly  separatcd,  or  a  portion  reiniiin  pcrsist- 
eiitly  adherent  to  the  dura  mater,  it  would  act  precisely  as  a  tumor  germ  and  give 
rise  to  a  dermoid  cyst'*  (Sutton). 

Wens  are  also  oommon  on  accoiiiit  of  the  prescnce  of  large  nunibers  of  seba- 
ceous  giands.  In  removing  such  grovvths.  if  the  dissection  is  carried  close  to  the 
sac,  the  3iilxiponeurotic  layer  will  not  be  opened  and  ali  danger,  cven  in  casc  of 
infection.  svili  Ijc  minimized. 

So-called  "horns"  are  found  here  with  relative  frequency  by  reason  of  the 
numher  of  sehaceoiis  glands. 

limphystma  of  the  scalp  may  occur  as  a  complication  of  fracturcs  involving  the 
phar)'nx,  the  frontal  sinuses.  or  the  ethmoiil  or  nasal  bones.  The  air  inhltrates 
either  the  sufjaponeurotic  or  subcutaneous  cellular  tissue. 

Pn^tunalocele  of  the  front:il  region  bi  ver>'  rare,  tjut  has  occurred  in  a  fcw  cases 
as  a  result  of  a  communicatioti  betvveen  the  nasal  cavitv  nnd  bony  dcfects  in  the 
anteriorwall  of  the  frontal  sinuses.  The  sweUing  is  soft.  elastic.  and  resonant,  and  is 
made  more  tense  by  forced  expiration,  Icss  so  by  pressure.  The  eiitrance  and  escape 
of  air  may  bc  heard  on  auscullation.     The  air  is  always  bcneath  the  pcricranium. 

Svphilis.  iul>erculosift.  carcinoma,  and  sarcoma  may  affect  the  scalp  primarily, 
and  are  mentioned  in  the  ordcr  of  frequency  of  occurrence. 

Cirsoid  aneurism  is  especia]ly  frequent  upon  the  scalp. 

Tht'  Temf>oral  Hegion.  —  Here  the  skin  is  thinner  and  Icss  intiniate]y  adherent 
to  the  subcutaneous  fascia  than  in  the  occip  i  to -frontal  region  ;  that  fascia  also  is 
&omcwhat  Icss  closclv  connccted  to  the  aponeurosis  beneath,  Hemorrhage  between 
these  Iaycrs  is  ihcrefore  mure  eaaily  contrnlled  by  the  usual  process  of  picking  up 
and  tying  the  vessel,  the  waUs  of  which  will  b»e  found  frcer  from  attachments  to  the 
bundle:^  of  fascia. 

The  fascia  over  the  temporal  muscie  itself  is  of  such  strength  and  thickness  that 
abscesses  beneath  it  rarely  point  abovc  the  zygoma,  but  are  directed  into  the  pterygo- 
maxillary  region  and  thcnce  into  the  pharynx  or  into  the  neck,  or  along  the  anterior 
temporal  muscular  Hbres  to  the  coronoid  process  and  thence  into  the  mouth. 
Abscesses  above  it  have  no  special  anatomical  peculiarities. 

The  fat  in  the  temporal  fossa  is  abundant.  and  is  found  in  the  subcutaneous 
lascia.  betueen  the  two  layers  of  the  temporal  fascia,  and  directlv  upon  the  muscic 
itself.  The  disappearance  of  ihis  fat  in  discascs  altended  l>y  emaciation  causes  the 
characteristic  unnatural  promincnce  oE  the  zygonia  and  apparent  deepening  of  the 
temporal  fossa?. 

The  temporal  muscie  should  be  considered  with  the  pterygoids  in  their  relalion 
to  fracture  of  the  ramus  and  coronoid  process  (pages  245,  493),  to  dislocation  of 
the  inferior  maxilla  (pages  246,  49.-^),  and  to  resccti<m  of  that  bone. 

The  pericranium  of  this  region  is  thinner  and  more  adherent  than  that  of  ihe 
occipilo-frontal  region,  and  the  subpcricranial  connective  tissue  is  absent  ;  hence 
subperiosteal  abscess  or  hitmatoma  is  practicallv  unknown. 

The  region  may  f>e  invadcd  by  tumors  originaiing  in  the  orbit  and  spreading 
through  the  sphcno-maxillary  fisaure  or  through  the  thin  orbttal  process  of  the 
malar  bone. 

Trephining  and  other  operations  in  this  rogion  are  so  closcIy  rclated  to  intra- 
cranial  ijiseases  and  middle-ear  discase  that  they  will  bc  considered  in  that  relation 
(page  1509  J. 
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The  Masloid  Region, — For  the  same  rcasons  the  pracUcaJ  anatomy  of  the  »oft 
parts  covcriiij?  tlje  reinaining  rcgion  of  ihe  skull— the  mastoid^wiII  be  taken  up 
iater  (pagc  150S). 

The  Face. — The  skin  <>i  tlie  forchead  and  cliecks  is  thiii  and  vasculai'  and  ihe 
cellular  (issue  tjciieath  is  luose.  Therciort  \vounds  bleed  (reely  bul  »mite  rapidiv ; 
sloughing  is  mre  ;  celliilitis  tends  to  spread  ;  ccdema  is  cammon  ;  superficial  iniccdotu 
(favored  by  ihc  constant  cxposnrc  of  ihc  region)  areattended  by  much  rcdncfs  and 
SNvelling  and  little  pain  ;  If  tbcy  result  in  abscess,  it  is  not  apt  to  attain  a  lar^v  *iw. 
as  the  rielic;icy  of  the  skin  pcrmits  of  early  [>ointing.  On  ihe  other  hand.  necrotic 
processca  (as  in  cancrinn  oris)  oncc  eslabhshcd  in  ihe  loose  cellular  tissue  and  tu  ui 
the  cheeks,  run  a  rapid  and  destructivc  cuurse.  and  niav  be  fc>llowed  by  f^reat  dis- 
figiirement  and  by  limilation  of  the  niotions  of  the  inferior  niaxil]a. 

Abscesses  benuath  (be  bucrinator  aponeiirosis,  like  fattv  groNvlhs  in  the  sam« 
situation,  project  towards  the  cavity  of  the  mouth  ;  they  should  be  opened  throu};h 
the  mucous  membrane. 

Fig.  505. 
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Dbsecllon  of  tnnniT  of  hortv  of  miiiKltbte.  riH>w1i)|r  ftiHilacrmrnt  ptnduced  by  musrular  »rtion. 

Over  the  Iower  thirtl  of  the  nt^e  the  skin  is  closelv  adherent.  as  it  is  over  ih« 
chin,  where  It  is  aiso  very  dense.     Infections  in  thosc  regfons  are  thercfore  exccptitin 
ally  painful  fpage  246).     The  vascii!arity  and  mobilitv  of  the  skin  of  the  forehtac 
and  of  the  cheeks  make  it  especiallv  usefiil  in  plastic  operatJons  u[K)n  the  region  <■ 
the  noše  and  mouth. 

On  account  of  the  rich  blond-supply,  nievi  are  common  on  ali  parLs  of  the  farf 
as,  by  reason  of  thL'  numerous  sweat  and  sel?aceous  glands,  are  acneiform  eruptions 

l-Ufius  and  malignnnt  puslule  are  frcqucnt  and  grave  fornis  of  local  infecticd 
rodent  ulrer  ( epithclioma)  is  common;  whilc  on  the  forehcad  the  eariv  syphilitic 
roseiila  nr  papuk*  (corona  vencris)  and  about  the  tips  and  noše  the  later  tubercul^ 
syphi]ide  are  often  seen. 

I.ipomala,  in  spite  of  the  considerable  quantity  of  fat  in  the  siibciitaneons  tbsue« 
are  verv  rare.     The  mass  of  fat  between  the  buccinator  and  masselcr    musde 
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tichat,"  "  suckin^i  ciishion"  — is  belicvcd  tn  rcceivc  and  distributc  ihc 

losphcric  j>rfssurt;  \vhich  fullov\-s  tlic  e;>talilishinenl  of  ;i  parliiil  vacuum 

'during  suckinj^.      Il  thus  aids  in  prevcminj;  the  biiccinalor  fn»m  being 

*-eei]  the  alveoli.      It  is  relalivelv  sinaller  in  adiilt^  than  in  tnfant^   and 
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ho  nalural  furrovvs  due  to  tht  insertion  of  some  of  the  facial  muscles  into 
•If,  nr  in  the  sha<low  of  overhanging  parts.  as  iM^riie-ath  the  upper  bro\v 

edge  of  the  inferior  maxilla.  I''or  a  re;isi>ii  not  understniMl,  bul  possibIy 
ith  the  Hiffieullv  in  seciiring  rest,  conibined  wilh  the  larj-e  vascular  sup- 
overgrowth  and  true  kcloid  .ire  both  relativelv  cdinnicm  after  wound.s 

'  of  the  inferior  inaxilla  the  irre^jnlaritv  in  ihe  horizontal  planeš  of  the 
( (the  anlerior  beinj;  llie  lower)  is  due  tu  {a)  the  weiglu  of  the  chin  and 

op|>os!te  side  of   the  jaw 
Fig.  507. 
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{b)  the  aclion  on  the  an- 
terior  frajinient  nf  the  di- 
frasiric  and  other  depressors 
of  the  chin;  and  (r>  the 
cffect  of  the  pnsterior  fibres 
of  the  lemporal,  the  internal 
pterv^oid,  and  the  snper- 
ficiai  fibres  of  the  masseter 
in  elevating  the  posierior 
fragment  fKig.  505). 

In  fractitreof  the  ratnns 
there  is  little  displarement, 
as  the  bone  lies  betiveen  ihc 
iwo  niiiscnlar  plan«^  of  the 
masseter  and  internal  pturv- 
goid  and  is  splinted  by 
them.  In  fraritire  (»f  t!ie 
neck  of  the  contiyle  the 
upper  fragment  is  drawn 
iipward  and  for\vard  bv-  ihe 
external  pteryguid  ;  tlie  re- 
mainder  of  the  jaw  is  some- 
by  the  masseter.  lemporal.  and  internal  pter>goiii.  The  difficully  in 
on  nf  thf  fragments  niav  resuU  in  excess  of  calliis.  which  iTreatly  interleres 
fic<|uent  movements  of  the  temporo-maxillar>'  articnlation. 
Kianism  of  dislocation  of  the  lowcr  jau'  has  already  been  described  (page 


n\n%  rvbtloti!!  wlicii  mnndfMc  (s  dcpre^KcI  aiid  carric<t 
dcuUr  cnimcnire;   mpiular  liKnmriit  »  strrtchtd  lit  con- 
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246J,  but  can  now  1»  better  understood.  It  should  be  remembcred  that  the  rot 
of  niastication  are  CNCcplionallv  irritible  and  are  aU  supplied  by  the  motor  brane  h  gj 
tbt  mandibular  divibiun  of  tlie  JUUi  ncrve.  \Vhen  the  inouth  is  opened  ver>'  wide 
as  in  vavMiing,  or  111  an  eflurt  to  lake  an  unu&ually  large  bite,  the  deep  posterior  ' 
tičal  fibres  ot  the  mas-seter  ( which  are  ihc  only  ones  attached  to  the  ranius  and  aidiug 
in  closinR  the  mouth  that  do  not  run  forward  as  well  as  upward)  are  carritKl  befc 
the  centre  of  motion,  so  ihat  iheir  contraction  lends  stili  further  to  open  the  ma 
or  to  keep  it  open.  Reflcx  contraction  h-om  overstretchiny  is  excited  in  the  gen 
group.  and  llie  external  pterygoid  acting  with  most  advantagc  in  that  positid 
draws  the  condy!e  into  the  zygomatic  lossa,  where  it  is  held  by  the  masseter  an 
internal  pteryijoid. 

"  Noisy  niovement"  of  the  temporo-maxlIlary  joinl  is  often  due  to  veaknessof 
the  muscles  of  m;isiication,  permitting  ihe  joint  surfaces  to  fal!  apart  as  the  result  oi 
the  slight  lengthcning  of  the  ligamcnts  prodnced  in  tirne  by  ihe  tteighi  oi  the  jav. 

Paralysi3  and  spasm  of  ihe  facial  and  masticator^-  muscles  will  be  considcrcd  ia 
relation  to  the  nerves  supplying  ihem  (pages  1255,  1248). 

The  most  fretjuent  congcnital  dcfcct  of  the  muscles  of  the  face  is  in  conncction 

witli  liareli]*,  in  uhicb  dcformitv 
Fig.  5tiS, 
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the  portion  of  ihe  orbicularis 
oris  correspoading  to  ihe  ckh 
is  absenl. 

Uennoids  are  not  inire* 
qiiently  found  al  the  angles  oj 
the  orbit,  in  ihe  cfjeeki  neaf 
the  corncr  of  the  mouth^  in  the 
naso-labial  furrow3.  at  the  root 
ol  the  noše.  and  in  the  mid-linf 
of  the  chin.  Reference  to  Ui« 
embryolog\'  of  the  face  will  sho» 
thatthese  are  localities  tn  u-hich 
epiblastic  inclusion  is  likely  to 
occur. 

Marked   congenital  asym- 
metry  of   the   face   may  occur 
from    failure   of   developm«!! 
processes 

Landmarks. — Just  wii 
the  mid-point  of  a  hne  drai  ^ 
from  the  masloid  process  to  !l» 
ejtternal  occipital  protuberan« 
the  occipital  artery  can  be  iell  as,  with  the  great  ocdpital  nerve,  it  enlers  the  scalp 
on  its  way  to  ihe  vertex. 

The  superficial  temporal  arten,-  can  be  felt^  and  ohcn  can  bc  scen  wherc  it  nins 
over  the  base  of  the  zygoma  in  front  of  the  ear.  its  vein  and  the  auriculo-tcmp«aI 
nerve  are  just  behind  it.  The  division  of  the  artery  intti  its  anlerior  and  posterior 
branches  takes  plače  ahout  5  cm.  ( 2  in.  }  above  the  zvgoma.  These  branches  arf 
easily  palpable  on  the  firm  underlying  stnictures,  and  ihus  aflord  testimonv  as  lo  iht 
presence  or  absence  of  arterial  degeneralion.  In  old  persons  they  are  oftcn  tortuous 
and  p]ainly  visible,  especially  the  anterior  branch  uhere  it  crosses  the  anterior  p^ir- 
Iton  of  the  temporal  muscle.     The  rcgion  is  a  lrequenl  scat  of  cirsoid  aneurism. 

At  the  jtmction  of  the  middic  with  the  imier  third  of  the  svipra-orbital  tw"iy 
margin  the  supra-orbital  notch  may  be  felt.  From  this  point  ihe  supra-orbital  nenf 
and  arterv  pass  almost  direcdv  upward,  crossing  the  orbitat  margin.  Between  ibat 
point  and  the  root  of  the  noše  the  frontal  artery  and  supratrochlear  nerve  asceoti 
and  the  frontal  vein  descends. 

The  niovement  (jf  the  rnndyle  of  the  inferior  ma.xilla  up  to  the  summit  of  ihc 
eminentia  articularis  when  the  movith  is  open  and  the  extemal  pterygr»id  contiacts, 
and  lis  return  into  tht-  glenoid  cavity  when  thal  muscle  is  re]axed  and  the  moath  b 
closed,  can  plainly  be  felt. 


troitt  of  nnicuUr  esUnaiict* 


THE   VAGO-ACCESSORV   MUSCLES. 

The  relation  o(  manv  oi  the  bony  poiiils  to  the  overIying  soft  parts  has  been 
descrihed  ( page  246). 

The  shajM?  oi  most  nf  the  miiscles  cannoi  be  sepaniielv  distiiiKuishcd.  Com- 
parison  of  a  skuU  wilh  a  partjally  dissccttd  hoad  will  show,  ho\vevcr,  that  over  ihe 
\'^uU  o(  the  cranium  fnim  ihc  supra-orbital  ridgcs  to  the  nucha  iht-  general  shape  of 
the  skull  determines  the  suriact;  form  during  life,  the  fiattened  muscles  and  aponeu- 
rosis  ch)sely  conlarming  tu  it.  In  ihe  temporal  regioiia,  in  spite  of  the  deep  bony 
fossa,  the  iriangnlar  musclc  and  ihe  accompanying  fat  (page  491.)  make  the  surface 
in  \igorrrtis,  weU-nnurLshed  persons  slighily  convex.  The  oiitlinea  of  the  musclc  can 
be  seen  when  it  is  in  contraclion,  especiallv  the  porlion  anteriorto  the  hairy  scalp. 

On  ihe  face  the  characteristics  that  distinguibh  the  iiidividual  are  dne  larjjely 
10  the  presence  of  muscles  and  oi  subcutaneous  fat.  The  edge  of  the  orbit  and  the 
nastt- fronta!  junction  are  Cftver«!  ant!  given  roimded  outlinen  by  tlie  orbicularis 
palpebranim  and  the  pyramidalis  naši.  The  muscles  running  from  the  mahir  bone 
and  maxilla  to  the  uppcr  lip  aid  the  buccinator  and  the  fat  of  the  clicck  in  fiUing  up 
the  great  ho!Iows  l>eneath  the  malar  prominences.  The  orbicularis  oris  gives  shape 
and  e.xprt^ision  to  the  mouth.  The  masseter  fiUs  oui  the  posterior  portion  of  ihc 
cheek  and  becomeii  visible  in  outline  when  in  firm  contraction,  especially  ihe  vertical 
anlerior  border,  just  in  front  of  which  the  facial  artery  crnsses  the  inferior  maxilla. 

As  nearly  aH  the  facial  muscles  have  libres  of  insertion  into  the  facial  integument, 
their  influcnce  upon  expression  and  upon  the  creascs  and  folds  that  bccome  pemia- 
n eni  as  "urinkles,"  "crows'  feet,"  etc,  is  apparent. 

III.    THE  VAGO-ACCESSORV   MUSCLES. 

The  muscles  supplicd  by  the  glosso-pharvngeal,  vagus,  and  spinal  acccssorv 
nerves  may  be  grouped  togclher  both  on  account  of  their  relations  in  the  adult  and 
on  account  of  the  intitnate  relations  which  e.\ist  between  ihe  three  nerves.  The 
gIosso-pharyngeal  and  vagus  correspond  to  the  posterior  branchlal  arches.  the  glosso- 
pharvngeal  to  ihat  represented  in  the  adult  by  the  greater  cornu  of  the  hyoid  bone 
and  the  vagus  to  those  represented  by  the  Iaryngcal  cartilages.  Coiisequently  we 
5nd  the  muscles  supplic-d  by  ihese  nerves  to  be  those  associated  iviih  the  pharynx 
and  larynx,  one  of  the  muscles  of  the  sofl  palate.  the  le\'ator  palaii,  being  aiso 
included  in  thegroup.  The  pharyngeal  muscles,  for  tlie  most  pari,  are  suppliedfrom 
the  pharyngeal  plexus.  into  which  tibres  from  l>olh  the  glosso-pharvngeal  and  vagus 
nerves  enter.  The  laryngeal  muscles,  howevcr,  are  supplicd  by  branchcs  coming 
directly  from  the  stcm  of  the  vagus  nerve. 

The  spinal  accessory  nerve  stands  in  such  intimate  relations  with  the  vagus  that 
its  nucleus  of  ongin  may  uell  be  regarded  as  an  extension  of  that  of  the  vagus,  and 
by  the  imion  of  a  pcirlion  of  its  fibres  \vith  those  of  the  vagus  to  form  a  common 
trunk  opportunity  is  afforde<l  for  its  fibres  to  participate  in  the  formation  of  ihe 
pharyngeal  plcxus,  and  ihcrc  is  evidence  pointing  to  the  origin  of  the  fibres  of  the 
inferior  laryiige:il  nerve,  which  supplies  the  majority  of  the  laryngeal  muscles,  from 
the  spinal  accessory  nuclcus. 

In  addition,  hovvever,  to  its  participation  in  the  supply  of  the  pharyngeal  and, 
poftsiblv,  the  laryngoa]  muscles,  the  spinal  acces3or\-  also  innervatea  the  trapezius 
and,  stcrnu-masloid  muscles.  and  these.  on  account  of  their  relations,  must  constitute 
a  subgroup  distinct  from  the  other  vago-accessory  muscles. 


!'  1.    STvi.o-PHARVNGErs  ("Figs.  .S02,  5og). 

Attachments. — The  stylo-pharyngeus  arises  from  ihc  inner  surface  of    the 
sivloid  process  near  its  base.      It  is  directed  downward,  the  glos9o-pharyngeal  nerve 


(ff)  THE  MUSCLES  OF  THE  PALATE  AND  PHARYNX. 

1.  StyIo-pharyngeu3.  5.  Palato-pharvngeus. 

2.  Levator  palaii.  6.  Constrictor  pharvngis  superior. 

3.  Azygas  uvulae.  7.  Constrictor  pharyngis  medius. 

4.  Palato-glossus.  8.  Constrictor  pharyngis  inferior. 
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covering;  its  outer  surface,  passes  between  llic  middk*  and  su[Jcrior  consirictora 

pharynx.  and,  bcing  joined  by  fibres  (rom  the  palato-ph;irynj^eiis,  is  ins^rUd  imo 
the  postcriur  border  of  the  lhyrokl  cartilaj^t-  and  tlie  puslcriur  wali  of  tlii:  i>harynx. 

Nerve-Supply. — Hy  a  branch  of  the  (flosso-|»huryngeaI  ner\e. 

Action. — To  draw  upward  tlie  posterior  wall  of  the  pharynx  and  thr  thyrukl 
cartila^e.  ^^ 

2.    Levator  Palati  (Fig.  509).  ^^k 

Attachments. — The  elevator  of  the  soft  palate  {m.  levator  veli  palatini)  arhts 
froni  tht!  under  surface  uf  the  apex  uf  the  ]>etrous  portion  of  the  temjKiral  lxme  and 
from  the  cartllaginous  portion  of  the  Eust:ichian  tube.      It  descends  obliqiiely  do«n 
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ward  and  forward,  and.  brnadentng  out,  entere  ihe  substance  of  the  soft  palate.  inl« 
the  aponeurosis  of  which  it  is  ins^rUd. 

Nervc-Supply. — Froin  the  phar)*ngeal  plexus  by  fibres  which  pr(>b;ibly  H*vc^ 
their  orig:in  in  the  anterinr  part  of  the  nucleus  of  the  spinal  accessorv  nerve. 

Action. — To  elevate  the  soft  palate. 

5.    A7.VGOS  UVUT.J^  (Ftg.  509). 

Attachments. — The  azygos  iivul^  fm.  uvalae),  so  named  on  the  supposition 
that  it  iva»  an  unpaired  muscie,  consists  of  two  narrow  sJips  which  arise  hiim  ' 
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aponeurosts  o(  the  soft  ^lalate  and  froiii  the  postcrif^r  nasal  spine.  Thcv  pass  Kirk- 
^jrard  antJ  down\vard.  almost  parallel  \viih  each  other,  iiito  rhe  uvula  to  btr  iuscrted 
llo  its  apuneurosis. 

Nervc-Supply.^-rom  llie  pliaryngeal  plcxus. 

Action. — To  raise  the  uvula. 


4-    Pai-ato-Glossis  (Fij^.  ijjg). 

Attachments. — The  palato-glossus  (m.  Klussopalaliiius)  is  a  thin  sheetuhich 
ariscs  froni  ihc  uikIct  surfacL-  of  the  aponcunjsis  of  the  boft  palatc  antl  iJescentla  iu 
the  anlerior  pillar  uf  ihe  fauces  (arcus  ttlossopalatinus )  to  be  inseried  into  the  sides 
of  ihf  tonj^ue.  ininijlin^  with  ihe  fihrrs  uf  thi.'  stylo-^;h)ssus. 

Nerve-Supply. — Krom  the  pharvngea)  plcxuK,  prubablj-  by  fibres  from  ihe 
anterior  part  of  lite  nutlcus  of  the  spinal  atx:c5Sory  ncr\'C. 

Action. — To  raise  the  l);ick  part  <>i  the  longiic  and  at  the  same  tirne  to  narrow 
the  fauccs  by  causlng  au  appToxiniaLiuii  of  the  anterior  pillars.  Acling  froni  belo\v , 
^it  ttitl  dcpress  the  sott  palate. 

5.    Palato-Pharvngeus  (Fig.  509). 

Attachments. — The  pahito-pharvngeus  Cm.  pharvnuopalatinus)  arises  from  the 
aponcurosis  o(  the  soft  pulate,  from  the  po3terif}r  border  nf  the  hard  palate,  and  also 
froni  tlie  lovver  portion  of  the  cartilage  of  the  Kuslachian  tube.  Il  passes  doivnuard 
and  l3ackward  in  tlic  postcrior  piUar  of  the  fauccs  (arcus  [ihaniniitipalntinus),  intcrnal 
to  the  superior  and  middlc  oonstiictors  of  the  pharynx,  and  is  instrtrd  into  the  pos- 
terior  border  of  the  thvroid  cartilage  and  into  llie  postcrior  wall  of  tlie  pharyn.\. 
That  portion  of  the  niiisclo  which  arises  from  (he  cariilnge  of  the  Eustacliian  tube  is 
oflen  regardcd  as  a  distinct  niuscle  which  bas  been  ternjcd  the  salpingo-pfiarvngvus. 

Ncrve-Supply. — Krom  the  [)haryngeal  plexus,  probably  by  libres  from  the 
iterior  part  of  the  nucieiis  of  the  spinal  acccssory  ncrve. 

Action. — -It  draws  the  phar)*nx  and  thvTold  cartilage  upward  and  at  the  same 
ime  appro.<imate.s  the  two  postcrior  pillars  of  the  fatices.  Acting  from  bclow,  it 
wiU  deprcss  the  snfc  palate. 

^H  6.    CoNSTRicTOR  Pharvngis  Superior  ( Figs.  501,  510). 

|V  Attachments. — The  superior  constrictor  of  the  pharynx  forms  a  thin  auadri- 
laterat  sheet  whuse  origin  is  duselv  associated  with  part  uf  ihat  of  the  buccuiator, 
ihere  being  u»iuaUy  sume  iiilerchaiige  of  ftbres  ltetween  ihe  lwo  inuscies.  ft  ari.sts 
from  the  Iower  part  of  the  poaterior  border  of  the  intcrnal  pterygoid  plate  and 
from  its  hainuhis,  from  the  postcrior  border  of  the  pterygo-niandibiilar  ligament.  and 
is  ihence  continitcd  upon  the  iniernal  oblique  line  of  the  mandible,  the  mucous  mem- 
^brane  of  the  mouth,  and  the  sidc  of  the  tonguc.  The  uppcrmost  fibres  pass  in  a 
Curve  baclcward  and  upward  and  are  inserffd  into  the  pharvngeal  tufiercle  of  the 
'occipital  bone,  while  the  remainder  unite  uitli  tlic  musclc  of  the  opposite  side  in  a 
median  raphe  on  the  postcrior  wall  of  the  plian,'n.\. 

Nerve-Supply. —  From  the  pharvngeal  p]exi]s  by  fibres  which  probablv  arise 

^from  the  anterior  [>f)rtion  of  the  nnrleiis<»f  the  spinal  accessorv  ncrve. 

^K       Action.     To  compress  the  pharynx. 

^^  Relations. — Retween  the  uppermost  fibres  of  the  muscie  and  the  base  of  the 
skuU  is  an  interval  In  which  mav  be  scen  the  levator  palali  and  the  Euslachian  tulnr. 
This  inter\'al  fias  been  tenned  the  .cm«*  o/  Mor^ai^ni,  and  is  closed  by  a  sheet  of 
connective  tissuc  ternied  the  fiiscia  pharvncohasilaris,  which  i.s  an  npuard  prolonga- 
tion  to  the  base  of  the  skuU  of  the  pharyngeal  portion  of  the  bucco*pharyngeaI 
fascia  (page  4S8). 

Externally  the  superior  constrictor  is  in  relation  afx)ve  with  the  tntcrnal  carotid 
aner\'.  the  vagus  nerve,  and  the  rervical  9ympalhetic.  and  l>elow  wiih  the  »ppcr 
part  of  the  niiddle  constrictor  and  tfie  styIo-pharyngeus.  Internallv  it  is  llned  by 
mucous  membrane  througliout  the  greater  part  of  its  cxicnt,  being  in  relation,  ]iow- 
ever,  with  the  tonsil  and  the  palato-pharvngeus  muscle. 

32 


Masekfl  pf  ph«rynx  fram  behlnil :  ponloit  o(  Enfertor  constrktor  fau  b««n  nmovtd.  ^ 

7.    CoNSTRiCToa  Pharvncis  MEDrtTs  (Fig.  510). 

Attachmcnts. — The  middie  constrictur  of  the  pharynx  is  a  fan-shaped  sheff"' 
which  arisfs  frnm  ihe  stylo-hyoitl  Uvjameiii  and  Uutli  curnua  al  ihe  hvoid  boiu*.  Tb^ 
fibres  pass  backward  to  be  inserUd  into  the  phar>ngcal   raphe,  ihe  upper  fibre^ 
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ov^rlapping  the  lower  part  of  the  superior  cunstrictor  and  cxtending  in  some  cases 
wirr»ost  to  ihc  occipital  bone,  whik  the  lower  fibrts  are  overlapped  by  the  inferior 
ct>»-»  stri  dur. 

^^  Ncrve-Supply.  —  Krom  ihe  phar)'ngeal  plexus,  probably  b)-  fibres  from  the 
^^K.«nor  puriioii  ut  tlic  spinal  accessury  nuclcus.  U  is  said  lo  be  «iupphcd  also  by 
«^*  glosso-pharyngeal  nerve. 

Action. — To  conipress  ihe  phar)'nx. 

Variations.— .\s  in  thi-  trase  ot  th*.-  supcriur  constrictor,  the  fibres  from  diHerent  parts  of 
Jri^in  tnHy  have  considtrable  iiidt- iifnclfiict.     Tliii-s  the  fibres  trom  thf  greaier  ciimii  of  ihc 
-„d  Kave  iKJtn  rifCo>;iii/f<l  as  a  mustle.  tlit-  ceraio-pharyHgais,  disiinci  irom  ihe  reinainder,  to 
ich  ihe  lerm  chottdro-pharjmgeus  has  Ijccn  iipplied. 

8.    Constrictor  Pharvnuis  Ini-briok  (Figs.  501.  510). 


I 
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Attachments. — ^Likc  the  middie  constrictor,  the  inferior  is  also  a  fan-shaped 

sheet  and  ariscs  from  ihc-  uutcr  surface  of  the  tbvroid  and  cricoid  cartilagps  of  the 

larynx,     The  libres  ratlial«.'  Utckward  to  be  insfrttd  into  the  pharyngeal  raphe,  the 

upper  ones  overlapping  the  luuer  part  of  the  niiddle  constrictor,  while  ihe  lower 

les  mingle  with  the  musculattire  of  the  cesophagiis. 

Nerve-Supply. — From  the  pharyngeal  plexus.  probably  through  tibres  from 
e  antfrior  part  of  ihc  nuolcus  of  the  spinal  acces.sory.      It  is  said  to  receive  also 
fibres  Irom  the  vagus  Uirough  l>olh  the  superior  and  inferior  laryngeal  nerves. 

Action. — To  contpress  the  pharynx.      The  thrce  constrtctors  of  the  pharynx 

plav  inipnrlant  parts  in  ihe  final  acts  of  deglutition.   forcing  the  food  touards  the 

t£soph:igiis.     Thev  are  also  iinportant  agents  in  prodiicing  niodulations  uf  the  vnicc^ 

Mnce  the  pharynx  may  be  regarded  as  forming  a  resonalor,  alterations  of  whoseiorni 

lil  naturaUy  result  in  modirtcalions  of  voice. 

Variationa.— The  poriions  of  ihe  miiscle  arisins  from  each  of  the  two  larj-nneal  carilaKes 
Day  be  more  or  less  disiinct  antl  have  been  lermed  the  thyro-pharyn^eHs  and  t'ria>-pharyfi^rus, 

(i)  THE  MUSCLES  OF  THE  I.ARYNX. 

The  muscles  of  the  lar)nx  wiU  bc  considcrcd  in  conncction  wilh  the  description 
that  organ  (^pagc  1*^24). 

{c)  THK  TRAPi;7.!L'S   MUSCLES. 

r,    Sterno-cleido-mastoideus.  2.    Trapczius. 

This  group  includes  but  two  muscles,  the  trapezius  and  sterno-cleido-mastoid. 
"H  extend  from  the  skiill  to  the  pectoral  girdle.  Roth  are  in  realitv  compound 
"■^"^^ies.  formed  by  the  ftisicm  of  ftbres  derive<l  from  the  branchiomerfs  sttpplied  hy 
^  ^l-iinal  accessor>'  »ith  pnrtions  of  the  mvotomes  supplicd  by  the  sccond.  ihird, 
^  f <r:>urth  cerv-jcal  nerves.  Slrictly  spcaking,  iherefore.  lhey  belong  onlv  parliallv 
^*^^^  series  of  branchiomeric  muscles,  but  the  union  of  the  elements  derived  Irom 
/o  sources  is  .šo  itilimate  that  any  attempt  to  di»tinguish  them  in  a  brief  descrip- 
►  (  the  muscles  wou!d  tend  to  conttision. 


ir« 


t.    STERNO-CLEit>n-MASTOinEis  (Fig.  54t). 

-^Vttachments. — The  stcrno-maRtoid  is  attachcd  bclow  by  two  hcads  to  the 
"  *^  Vim  and  the  clavlclo.  The  sfrrnal  h^ad  arisrs  by  a  strong  rotindcd  tcndon  from 
^^*-«itcrior  siirface  of  the  manubritim  stemi.  while  rhc  claficniar  hrad  is  more  band- 
^»^  suid  lakes  ortgin  from  ilie  upper  surface  of  tlie  slcrnal  cnd  of  the  clavicle. 
^*^  _  1wo  heads  are  directed  tipward  and  backward,  the  clavicular  head  gradnallv 
^^  ng  l>eneath  the  sternal  one.  and  the  t\vo.  eventually  fusing.  are  inserted  into  the 
^^*^^3id  process  of  the  temporal  bone  and  into  the  outer  part  of  the  superior  nuchal 
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Nerve-Supply. — The  exlcrnal  branch  of  ihe  spina]  accesaorjr  and  me  »econa 

and  thirtl  curvical  iic-rvos. 

Action, —  The  two  muscics  ol  opp<)silc  sides,  acling  togeth^T.  \\\\\  draw  ihc 
head  f»irward,  ihus  beiidiii^  thc  ncck.  Aciin>;  si»gly.  eacli  niuscle  wi]l  tcnd  todrju 
the  licad  iowards  ics  own  side  and  at  che  same  tirne  to  route  it  towafxts  the  opposite 
sidc 

Relations, — Supcrficially  ihc  musde  is  covcrcd  by  the  platysma.  and  is  crossd 
obUqu<;ly  by  ihc  c,\terii;(!  juj^iilar  vciii  nnd  in  varj-ing  direclions  by  the  superficial 

l)ranches  of    the  cervical   plexu5.      It  covcra. 

KiG.  Sli.  above,  the  iipper  part  of  the  posterior  bcllv  ni 

,  thc  digastric.  the  splenius  capitis,  llie  levatnr 

"^•^  - -j  scapula;  and  the  scaleni,  and  Ih^Iou  it  crosse* 

^  .J  thc  oino-hvoid  and  covors  the  lower  attach 

k,  '  iiR-nts  of  tiic  &ierno-hyoid  and  stcrno-thvroid 

It  aiso  covers  the  conimon  carolitl  arterv  and 

thc  lower  portions  of  the  extcrnal  and  intcrnal 

rcicidt-  carotids,  the  facial  and  intcrnal  jujjular  vdn 

ocL-ipiui       ^j,p  cervical  plexus,  and  the  Utcral  lobe  of 

ihvroid  giand. 

?_  hi'^nii>-ocdpiUl 


V    '/ 


Variationa.—  Considcrablc  variation  exi!tLs  iti 
anioimt  of  fusion  of  ihc  two  hcads,  thiHr  comp 
<lis!iiictnt->s  tK.'ing  oi  so  irt-iiucni  ocoiircnce  as  to| 
rej^arded  as  norma!  bv  sinnt-  aiilliors.     Bnu  in  i 
ditiim  to  thfsi:  two  puriions,  ihc  muscle  prv srnis  1 
((Ui-iitlv  a  s<.-par;)tion  uiU)  oiher  pans.  and  ci^nita 
tivc  an;iltimy  rt-veals  '.i  |iriinar\-  rtnistitiltion  ut  ' 
nin'M:If  from  at  k-asl  tivc  disnnVt  |Kiriit.as,  .iny  t 
or  more  of   vvliich  niav  appear  as  dUiintt  bund 
(1""'K-  5")-     'Hit-st*   piiriions  are  arranged   iii  ' 
Iaycrs,  Ihc  superficial  vuv  coiisistinp  of  a  suptffi 
stet-no-mastoid,    a    slcmo-occipUai,    and    a    iif\ 
otcipital  porliiui,  uhilf  Ihe  det-p  one  is  formcd  i 
a  dc^p  sfcrrto-ttm.Uoid  and  a  t  Indo-tHastoid  porti 
Ihf  natiits  applicd  indicating  the  atlachniifnis  of ! 
variiius  biiiiillrK. 

nc(:iisionally  the  Iowfr  p^irtion  of  th<-  miis 
is  traverscd  by  a  tciidinoas  intcrsection.  a  puculiaritv  ot  intercst  in  connectiun  uith  tht-  fomiad 
of  the  mttttcle  hy  the  hiition  of  portioa«  derived  frum  dJfTerent  inyotomes. 


■"^ 


^.r 


.  Slemo-ina<Moi<l .  sti- 
perdcial  *iiJ  Aix\\ 

_  Ckidomutolti 


rirido-ncrl  pi- 
tni, tnwrr 
juin  lumrtl 
tlnwnwiiitl 


QiB>(lridpital  tvpeul  strmo-irumlold .  lihovtliis  llic 
OomtMiKriil«  (rf  lile  oiii*«K-.     {A/l^r  Mattbtaf.) 


2.    TRAPEztus  (Figs.  512,  559). 

Attachments. — The  trapeziusi  is  thc  most  superficial  muscle  u]Jon  the 
aurfacL-  of  tlie  bodv,  and  ts  a  trian^jular  shcet  whose  base  corresponds  with  the  mn 
dorsal  line.     The  two  muscles  of  opposite  sidesbeinj;  thus  placed  base  to  base,  fi 
a  rhomboidal  sheet  \vhich  covers  the  nape  of  the  neck  and  the  upper  part  of  thc  bad 
and  shoulders.   rcsembling  somewhat  a  monk's  eowl,  whence  the  name  cttmihrii 
sometimes  npplied  to  the  inusclt. 

Ir  arisf-s  above  from  the  superior  nuchal  line  and  the  extemal  occipital  pm- 
tiil>crance.  and  thence  along  the  lipamenlum  niicbse  and  the  spinous  proccssesoi 
the  seventh  cervical  and  ali  the  thoracic  vertebr^,  together  w!tli  the  supraspinoiu 
ligaments.     Thc  npper  fibres  pass  downward  and  otJt\vard,  the  middlo  oncs  dirrctlv 
oiitHard.  anii  the  lower  ones  npward  and  oimvard,  and  are  ttiscrifd,  the  upper  onr^j 
into  the  outer  ihird  of  the  posterior  l>ordcr  of  the  clavicle,  the  middlc  ones  intotn^H 
inner  bor^ler  and  upper  surf;tce  of  the  acroniion  process  and  the  upper  border  of  ih^^ 
spine  of  the  scapula,  and  the  lott-er  ones  into  a  tiibercle  at  ihe  base  of  the  scapuUf 
spine.  ^^A 

ThrouKhout  the  greater  part  of  Its  length  the  oripn  of  the  muscle  is  by  sho4^| 
tendinnus  libres  interniingle«!  with  muscle-tissue,  but  from  about  the  middle  of  th^^ 
lij,;ajncntum  nuchap  to  the  spinous  process  of  thc  second  thnrncic  vcrtebra  il  is  eniitciv 
tendinous.      Furthennore,  throughout  the  upper  half  of  this  portion  of  the  orijfiii '""^ 
tendini>us  fibre«  fjradua]ly  increase  in  lenjjth  and  thnnijjliont  its  lover  haU  they  z\ 
diminish.  so  ihat  there  is  formed  by  the  two  muscles  of  opposite  sides,  in  this  regi< 


a  vecil-marked  ova!  or  rhomboidal  tendinous  area,  which  has  bcen  tcrmed  the  ovai 
(taitfftroiis. 

In  ibeir  course  to  tlicir  iascrlion  the  lower  fibrts  pass  ovcr  tlic  smooth  siirfare 
Ct  the  base  of  the  sijinc  uf  tl)c  scapula,  and  somctimcs  a  bursa  mucosa  is  dcvcIo[>ed 
bctn'ccn  the  bone  and  tlie  inuscle. 
^m        Nerve-Supply. — l->om  the  external  hranch  of  the  spinal  accessorv  and  h-om 
^Bic  ihird  and  fourth  ccrvical  nenes. 

^F  Action. — Actinj>  froin  above,  ihc  uppcr  fibrcs  drHw  iipward  ihe  point  ul  ihc 
^Hiuulder,  while.  aciin^  from  below,  they  dra\v  ihc  htad  backward.  The  middlc-  and 
^B  lo»ur  fibres  draw  the  scapula  touards  the 

^V  piG.  jt2.  mid-dorsal    line  and  al    the   same    tinie 

rotate  it  so  as  lo  raise  the  poinl  of  the 
shouldcr. 


Ainncuroftia  ol  iTapetiui 
.Tni|itMiu» 

Atfomlon 


ScRpnlar 

K|iillC 


Varulions. — I.ikt- ihtstcrnnmastoid.  Ihe 
irapeziiis  ls  a  comptjnnd  nnistlc  omsisiiriK  of 
ihrce  distinct  |KiriJoiis.  That  ponion  of  ihe 
niiiscle  which  inscrts  iiito  ihe  cuberosity  tA  the 

Fig.  513. 


Llnilo-ocripiuiliii 

tilciiiiu 


,Tcre»  nmior 


IL 


.LaiiHhBUs  doni 


SitprrfiiiJtl  disM-itioii  ol  bni'k,  nhoving  irat(cxiui 


IkHdo-occipitiU  ii  crrvjcalla 
■Ctaviclc 

■AcTotniun 
Dontr-sirapiilaru 
Biifftnor 

.Tuberusiiv  uf  ^|>ine 
DorBo-scaiiularU  inferior 


.Latlsfiimusdursl 


Cnm|xmMi(H  o(  human  tnpciiu»  musclc. 
{Simttler. ) 


■^1 


pniar  spine  rcprt-*ents  \vhai  is  tcrmed  in  tlie  lower  mamnials  the  dorso-scapuiaris  inferior, 
ubile  thtr  ix»rtion  which  inscrts  into  the  st>iiit-  and  acronilmi  pn«-c-s.s  rcpresc-nls  thr  dorko-stap- 
uiarii  suti^ruir.  The  chivicnhir  portion,  on  tln-  oiher  harid.  is  in  the  lu«vr  fonns  Jissociatcd  wilh 
iht  cicido-tjcci  pital  is  t-IfniL-nl  t»f  the  »temo-clcido-ma-sloid.  and  inay  therefore  be  tenned  the 
cleido-occipitaliS  ctrvicalts. 

Indicatiiins  of  this  Iriple  constitniion  are  to  he  seen  in  a  niorv  or  Icss  distinct  s<.'p;iration  uf 
the  clnvicnlar  jKirtion  o(  the  miiscle  fmm  the  rest  and,  k-ss  frcqiicntb'.  by  a  separation  of  the 
Uiwcr  from  the  middie  portion  (TIk.  5MI.  Occasionallv,  too,  bundics  pnss  from  Ihr  antcriur 
iKjrdtT  uf  tlie  chivicular  ptortKUj  to  juiii  tlu-  ck-ldo-tRTipitiilis  [mrtt<in  of  ihr  st(.-mi>-»-t».-iilo-ma-sti:)id. 
indicaling  tht-  conmion  urifrin  of  ihe  iw*i  mnscK-s.  VarialKm«!  Hkenisi.-  occnr  in  the  estenl  of 
the  spinal  attachment  of  the  trapezius,  o\\  inj;  to  the  reduciion  of  one  or  other  of  its  parts,  and  it 
mHy  be  remarked  ihal  this  attachment  usuiilly  ex!ends  lovver  in  the  mu-sck-  of  the  right  sidc 

iP  in  that  of  ihe  kft. 

Of  esnecial  interest  from  the  comparalive  stand-point  is  the  occasional  extstence  of  a  bundic 
of  fibres  wnich  lies  beneath  the  cervical  portion  of  the  irapt^zius,  and  is  attiirhed  at  one  extreMiity 
lo  ihe  onter  end  of  the  clavicle  or  to  the  acromion  prcKess  and  above  to  ihe  Iransverse  processes 
of  some  of  the  npper  cervical  vertebne.  usnalfv  ihe  atlas  and  axis.  It  is  apparentiv  the  equivalent 
3f  the  oino-transiermrius  of  the  louer  maniinals,  a  niiiscle  whiih  ts  closely  associaled  vvilh  the 

mlK-rs  of  the  trape/ius  group. 
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THE  METAMERIC  MUSCLES. 


A.     THR   AXIAL    MfSCI.ES. 

As  has  been  pointecl  out.  the  history  of  the  anterior  t\vo  ^roups  of  mvotomes, 
supplifd  by  craniai  nerves,  difiers  somcuhal  from  that  of  ihe  remaininj;  oncs,  and 
ii  is  convenient.  thcrefore,  to  consider  the  miiscles  derivud  from  these  myotomtt 
scparatcly  fruiii  the  re:jt. 

I.    THE  ORBITAL  MfSCLES. 


1.  Levator  palpebrae  supcrioris. 

2.  Recuis  superior. 

3.  Reclus  inttrrnus. 


7.    Oh1iquus  inferior. 


4.  Rectiis  inferior. 

5.  RfCtus  extcmus, 

6.  Obl!quus  supcrior. 


The  most  anterior  of  the  persLstent  myDtomes  are  threc  in  number.  supplied  b)' 
the  ociilo- motor,  trochlear,  and  abducent  ncrves.  They  give  rise  to  the  musclcs 
situated  in  the  orbit. 


I.    Lkvator  Palpebr.«  SiipERioRis  (Fig.  516). 

Attachments. — The  levator  palpebriE  superioris  is  a  ralher  slender  mu^k 
which  lies  in  iho  greatcr  portion  of  its  coiirsc  inimcdiateiv  beneath  the  perioslril 
lininy:  of  ihe  roof  of  the  orbit.      It  ansex  at  the  back  of  the  orbit,  a  short  distmrf 

above  the  upper  margiii": 
TiG.  514  the  optic  foramen,  aiKliš 

directed  forward.  broaii- 
ening  as  ii  goes.  to  be  /m- 
sfrtcd  by  a  broad  aponcu- 
rosis  priticipallv  into  »iie 
upper  border  oi  the  tirsal 
piate   of   the  upper  erc-^ 
iid.  ihc  uppermost  fibrr==i 
niingling  somewhai  uit: 
ifiose    of    the     palpebr. 
portion  of  ihe  orbicuUhi 
oculi. 

The  aponeurosis  bv^-^" 
\vbich  the  levator  insert*^^ 
iiuo    the    tarsal    plate 
lat^elv  composed  of  non- 
striatcd  niuscular  fibres,  ^^^ 
which  constiiuie  vthatK 
l)een   termetl    the  orbih-^ 
palpebra!  muscle.     Thi^  * 
is    trianj^ilar    in    shape,.  — 
with  the  truncaied  apea'*^- 
uniteil  to  ihe  levator  antfc^^ 
with    ihe    iKise   attache*: 
to  ibc  extcrnal  palpcbraf 
raphc,  the  tarsal  plate  of  the  upper  evelitl,  and  the  inlenial  palpebral  li^amenl. 
Nerve-Supply.  — r>om  ihe  oculo-niotf>r  nerve. 
Action. — Tn  draw  ibc  upper  evcrlid  upw;trd  and  backward. 

Rclations. — Inuncdlalclv  abo\x'  llic  levator  pnipcbra-  svipcrioris^  betwecn  it  an<E^— ^ 
the  periosteiiin  of  the  riHjf  of  tlic  (»rbit.  are  iht-  truL-bluar  and  fmntal  ncrves  ami  the 
supra-orbital  vessels.     Bclo\v  It  rosts  upon  the  niedial  half  oi  the  rectus_su£ 


Tifiidinoufi  loop 
(ar  iiu|i.  obikiuc 

Suit^rior  nhliqiiv 

dl»tSl  )HITt 

Ititcnial  nectui 


Supcrior  (»MitjiH:, 


Optic  ncrs-c 


.t'|>|>cT  turHil  plalc 
ilpvbral  li»ure 

S«Iicrmr  leclu* 

Inlijrlor  obliijiiv 

Ex1cniAl  r«cliis 


-    -ip  ,- - 


Ocnlir  muscle«  Mcn  fnjtn  nbov-c  nitcr  Tcmuval  fA  roof  of  orbit ;  cicvator  of 
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2.  Rectus  Superior  (Fig.  514). 

Attachments. — The  auperior  rectiis  arises  from  the  upper  portion  of  a  fibrous 
ring  tcniied  the  atmuJus  of  Zinn  raunuUis  teudineu^  coaimunis).  which  surrouiids  the 
optic  foramen  :intl  is  forniucl  by  k  thickeiiin^  of  the  orlKial  pcriosteum  in  that  rt^on. 
Thcncc  ihc  muscle  is  directcd  iorward  over  the  eyeball  and  is  inseried  into  the 
sclera  a  littlc  above  the  iipptT  marjjiii  i)[  ihe  cfirnea. 

Nerve-Supply. — From  the  oculo-motor  ner\'e. 

Action. — To  rotate  the  eyebaU  ^  that  iHl-  pupil  is  directed  upward  and  at  the 
same  tirne  somewlut  inward. 

3.  Rectus  Internus  (Fig.  514). 

Attachments. —  The  internal  rectus  (m.  rectus  mcdialis)  arises  from  the  inncr 
portion  oi  the  annulus  tendineus  comniunis  and  passes  for\vard  along  the  inner  wa]l 
o(  the  orbit  to  be  inserted  into  the  sclera  a  short  distance  belitnd  the  inncr  niargin  of 
the  cornea, 

Nervc-Supply.  —  From  the  oculo-motor  ncrve. 

Action.— To  rotate  the  eyeball  so  that  the  pupil  is  directed  inward. 

Fig.  515. 

Supcrlor  rcctiu  Levator  palpcbnr  miprriorhi 

\/  S<ipcT)orobli<iiic 

/  f  Troclitcii.  triKtoii  oI  lupcrior 

'  nfc1iqiK*  in  placi? 


Spbeooldiil  fiseure 


Estcnul  rtctu. 


\. 


►/ 


Oiillr  nrrvc  (fiitj_ 


. litti;ntitl  rvgtuii 


Splieno-nuutllUrjr  fisbun 

InEerlor  o1>li4uc^ 


Infcrtor  rrctus 


It  i. 


th< 


^■^C*^(  iffbit  Bom  trom  before,  abotvlnic  slunips  oi  ucular  nutclet  atinched  to  conunon  tcndlnoiut  ring  ol  origln. 

4.    Rectus  Inferior  (Fig.  516). 

•Attachments. — The  inferior  rectus  arises  from  the  low€r  portion  of  ihe  com- 
tcndinous  rlnj^,  its  Hnc  of  origin  being  coniiniious  with  thatof  the  rectus  internus. 
*    y^tsrr/cd  \nio  the  sclera  a  short  distance  belovv  the  inferior  margin  of  the  cornea. 
i>Ierve-Supply. — I-^ruin  the  oculo-motor  ner\'e. 

■Action. — To  rotate  the  eveball  so  that  the  pupil  ts  directed  downward  and  at 
^»^•jne  tirne  somewhat  inward. 


an<:i 


5.     RECTfS    EXTERNUS  (Fig.  514). 

-Attachments. — The  external  rectus  (m.  rectus  latcralts)  arises  by  t\vo  heads, 
^^^  i  vvhich  is  atiaohcd  to  the  Iowlt  and  outer  |>oniori  of  the  common  lendinous  ring 
■^o  the  spine  on  the  towcr  I>ordcr  of  ihe  sphenoidal  fissiire.  and  the  dther  to  the 
of' Vx^*  and  outL-r  pari  of  the  common  tendinous  ring.      It  pa.sscs  along  the  outer  wall 
*^  ^^  orbit  and  is  inscried  into  the  sclera  a  littlc  behind  the  outer  border  of  llic  cornea. 
^crve-Supply. — From  the  abducens  or  sixth  ner\e. 
-Action. — To  rotate  the  cvcball  so  that  the  pupil  is  directed  outttard. 
Kelations. — Betweeii  the  lwo  hcatls  of  the  extenial  rectus  there  pass  the  oculo- 
^^^'^r,  n;is;i|,  and  abduceat  nerves  and  tiie  ophthalmic  vein. 
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6.    Oni.igiHis  St:PKRioR  (Figs.  514,  516). 

Attachments. — The  supcrior  oblique  muscie  of  the  evcball  ariscs  a  Hulc  in_ 
front  ni  the  Jnner  part  of  ihe  optic  foramen  and  passes  forward  along  ihe  upper  aiM 
uint;r  uall  uf  the  orbit  to  terminale  tii  a  round  lendun  which  pasaes  thruugb  :ttc4 
dinous  loop,   ihe  frocMea,  attached   tu   the  fovea  trochlearis  of    ihe  frontal  hon 
Thence  it  is  reflected  outward,  do\vnward,  and  backward,  and,  passing  hcncath  ifi 
siiperior  rectus,  is  insntcd  iiito  the  sclcra  beiie;ith  ihe  oiucr  margin  of  that  nitsd 
and  at  alniut  the  e<piator  of  ihc  evcball. 

Ncrve-Supply. — Froni  the  trochlearis  or  fourlh  nerve. 

Action. — To  roiale  the  cyeball   so  that  the  pupil  is  directed   tnward 
duwnward. 

Fig.  516. 
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Liiml  vlevr  ol  otutnr  tuli«^!«!  afier  rctnuval  of  autcr  wall  of  orbit:  clc\-ntor  ol  uppcr  IIJ  has  bccn  polktl 

upwftrd  and  inuard. 


7.    OnLiQiirs  Inffirior  (Fig.  51^1)- 

Attachments.  — The  inferior  ob1ique  musclc  arises  near  the  marj^n  of  ihe 
orbit  frtun  a  sniall  dcprcssion  on  the  orhital  surface  of  the  maxilla.  It  is  directed  oul 
ward,  baL-kward,  and  up\vard,  and,  passing  between  ihc  inferior  rectiis  and  tlie  floor 
uf  the  orbil.  is  insfrftd  into  the  sclci"a  a  little  bchind  ihe  cquator  of  the  eycbalt  and 
under  cover  of  the  extemal  rectus. 

Nerve-Supply.— From  the  oculo-motor  ner\'e. 

Action. — To  rotate  ihc  eyeball  so  that  the  pupil  is  directed  upward  and  ou! 


Pascis  of  the  Orbit. — Tlie  muscles.  ncrves.  and  vessels  of  the  orbit  are  em- 
beddetl  in  u  ma<;s  of  loose  areohir  lissue  uhicli,  al)undanily  inierminjiled  uiih  a  scifl 
fat,  conTp!eteIy  hlls  the  orbital  cavitv-     Around  t!ie  vessels,  nerves,  and  muscles  this 
areolar  tissuc  condenses   to    form   their  sheaihs.   and  a  special   condensation, 
capsule  of  Tman  (fascia  biilhi).  surronnds  the  posterior   four  fifths  of  the  eye! 
fonning  a  socket  for  it.      The  inner  stirface  of  this  capsnle  is  smooth  and  ts  \initei 
the  outer  surface  of  ihe  sclera  only  by  lax  an<l  slcnder  bands  of  fibrcs  which  tra>     _ 
a  distinct  Ivmph-space  termed  the  space  of  Tenon  (spali  um  inierrascialc),  which  ime? 
vencs  betwci^n  the  capsu!e  and  the  eycball,  thus  facilititing  the  movements  of  the 
latler  in  ihc  socket.      PosteriorJy  the  capsvile  is  rontinuoiLs  uitfi  ihe  sheath  of  the 
oplic  ner\'c  and  antenorly  it  joins  Mith  the  conjiinctiva  anterior  to  the  line  of  inserti 
of  ihe  rectus  muscles  into  the  sclera.      The  tendons  nf  the  rectus  muscles  co: 
quently  perforate  the  capsule.  which  is  prolonged  backward  upon  the  tendons  for 
short  dislance,— in  ihe  čase  of  the  stiperior  obiique  as  far  as  the  trochlca. — and  ihen 
bccomcs  continiious  with  the  areolar  sheaths  of  the  muscles  which  are  intimatelv 
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^herent  to  the  muscle-tissue  and  constitutc  tlic  fascio:  musculares.     These  fascice  iue 

somcuhat  thickpr  in  their  anterior  poriions  tluin  miire  postfriorly,  and  j;ivc  olT  pro- 

'o/jj^.itions  to  nei)j;liboriny^  partš.      Krom  iht  fascia  uf  llii;  reclus  suptTinr  a  prolong-a- 

'/r>r»  pcisst:^  li>  ')(>u\  [he  tentloii  of  the  levalor  piilpebra;  superioris,  and  one  Irnm  the 

/"ectua  inferior  paases  to  the  lower  barder  of  the  larsal  pl.iie  of  ihc  U>wer  evelid,  thcse 

^14*0  recti  thus  ac<|uirinij  a  certain  amttunt  of  action  upon  the  eyelids.     From  the 

1  fat^Tal  surfacc  of  the  fascia  of  the  external  rectiis  a  ratliur  stronjf  prolonj^^ation  is 

/fJv^n  ofl[  vvhich  attaches  to  the  orbital  surface  of  the  zvj^oniatic  bone.  fonninj;  what 

ha^     becn  termcd  the  c.r/fnta/  check  ligainent  of  the  cveball,  ujiile  from  the  medlal 

Sua-rf";ice  of  the  fascia  of  the  intenial  rectiis.  a  siinihtr.  altliougli  somewhat  laxer,  prolon- 

^i£:ir>n  passes  to  the  crest  of   the  Iachr)*mal  bone  and  the  reflected  portion  ol  ihc 

nt«:^mal  palpebral  lij^ament. 

The  Movements  of  the  EyebaU.  —The  foiir  recli  muscles  of  ihe  evcball 
IlE«.^'  h)e  regarded  ;is  forniing  a  cone  uhnst*  aix-x  is  at  the  aiinnUis  tendineus  conununis 
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and  the  base  at  the  insertions  of  the  muscles  into  the  sclera.  The  line  joininp  the 
inscriions  of  ihc  muscles  is  not,  hnwcvcr,  a  circle,  but  rather  a  spiral,  the  insertion 
uf  the  internal  recms  Ijeint;  ncaresi  to  and  thal  nf  the  reclus  siiperior  fnrthcst  from 
the  edgc  of  the  cornca.  The  axis  of  the  cone  does  nnt  rorrespond  in  diicction  with 
the  antero-posterior  axis  of  the  eyphall,  but,  ofting  to  the  divergence  of  the  axes  of 

he  lwo  orbits,  is  inclined  to  it  fn>m  within  outuard  at  an  anj^le  of  alK)Ut  20°. 

It  follows  from  this  that  durinjj  ihu  contraction  of  either  the  Miperior  or  infe- 

ior  rcctiis  the  axis  of  rotation  of  ihe  eyeball  will  not  coincide  with  its  transverse 
axis.  but  wil]  be  inchneti  to  it  (Fi^.  518),  and  e(inse<iuent]y  the  anion  of  either  of 
thcse  muscles  in  directinjj  the  pupil  upward  or  dou'nward  will  bc  complicated  bv  a 
certain  aniount  of  obliqiie  niovenicnt,  in  the  one  čase  inward  and  in  the  other  čase 
outward.  In  producinjj  pnrelv  u[)ward  or  downward  movements  of  the  pupil  the 
rcctus  muscles  are  associated  witb  the  oblique  oncs,  the  coordinalion  of  the  inferior 
obliquc  with  the  superior  rectus  prodiictng  a  purclv  upwajd  rotation,  while  that  of  the 

lUpcrior  ob!ique  wit]i  the  inferior  rectus  produces  a  purely  downward  movement. 
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It  ha-6  been  dcmonslraled  aiso  that  theob11que  movemente  of  the  eyel>all  art 
no  ineans  tlue  to  the  aclion  of  the  superior  and  infcrior  oblique  miiscles  aclinj;  altmv. 

bm  that  in  eveiy  such  movement   then? 
Fig.  5r8.  ^  co6rdinalio»  ol  iwo  of  the  recti  musc 

^d^  s  with  one  of  the  oblitjues.     Thus,  in  rotatii 

which  direoi  the  pupil  upu-ard  and  inwai 
the  superior  and  intemal  recti  cooperate  «ii 
the  inferior  obh*quc,    and  in  the  downw 
and    outward   movemenis    the   inferior  aivd 
extemal    recti    cooperate  \vith    the  superior 
obHque. 

A  purelv  (iut\vard  or  inuard  rotatia^HJ 
can  be  produced  by  the  aciton  of  the  cxtc-ni4^| 
or  internat  rcctus,  as  ihe  čase  mav  l>e.     Btrt 

it  is  to  be  noted  lluit  the  movemenis  of  th« 

ej-eK-iU  are  always  bilateral,  and  that  tli«;  i 
ward  rotation  of  the  one  eye  is  g:enera!ly 
sociuted  with    the   outward    rotation  of 
other,    the   combined    movernents   thus 
qinring  the  cooperation  of  difTerent  muscli 
In  ali  nioverncnts  of  the  evcballs  th 
is,    accnrdingjv,    a   cobrdinalion    of    variiHiš 
orbital    niuscles.    and    when    the   combi; 
oblique  inovements  are  perfomied    this 
ordination  becomcs  somewhat  complicat 
The  direction  of  btiih  pupils  upuard  ami 
the    rijjht  requires  the  coordination  in 
right  eye  of  the  infcrior  ohliqiie  and  the 
perior  and  extemal  recti  and  in  the  left  eve  of  ihe  inferior  ob]ique  and  the  supei 
and  internal  recti. 


m 


L  1  t 

Diagram shuwinK HI. t mi> ui  u^uIkiidu^^  lc>.  .S,  Si. 

reitlon  i>f  puli  'if  iiiu&lIc«  i>  iiidtcaUiJ  l)v  liiics: 
"Jolle'l  liHcM  tnditnic  ase«  .iromul  vlitih  Hupt^riot 
and  iiiiVrlor  icti  iiinl  ot>liqut-  inustli!«  n>Ulc  v>r- 
boU;  vcTlical  axU  (O)  cvirrcsr-ofMlft  to  n>:b  ol  mU- 
lion  of  [rileninl  and  cxtcn)al  rrrli.    yLaHduii.) 


Variations.     Btit  fcw  variations   have  K-cn  ohscncd   in  the  orbital  mu«;cle5.     AhM-n 
of  the  levaior  iia]jx-br;e  sii(>frioris  has  bL-cii  noie<t,  and  a  sIJp  froin  ihis  musclc.  lermed 
iensor  irotklne,  sonietinie-t  i»asse-!  to  the  tnx:hlea. 


II.   THE  HVPOGLOSSAL  MUSCLES. 


1.  Genio-giossiis. 

2.  Hyo-t{lossus. 


3.  Stvlo-glossus. 

4.  Lingualis. 


It  is  weU  known  ihat  the  hvpoglosaal  nenc  rcprcscnts  the  anierior  roots  1 
three  spina)  ncrvcs  which  have  secondarilv  lieen  takcn  up  into  and  cons^tlidated  ni 
the  cranial  rcjjion.  Corrcsponding  to  thcse  three  nervcs  are  threc  myotomcs  whi< 
combine  to  give  rise  to  niuscles  connected  with  tlie  tongue. 

I.  Genio-Glossus  CFig-  i3J9)' 
The  genio-glosstis  13  described  with  the  tongue  (page  1578). 


2.   Hs'o-Glossus  (Fig.  1339). 
The  hyo-glo9sus  is  described  with  the  tongue  (page  157R). 

Variations. — The  fibrt-*^  \vhich  .irise  from  the  lesser  comu  of  thi.'  hyojd  bone  are  freqiie 
seiHtralf  froni  the  rvst  <if  tbf  nni^rlf  and  have  iK-en  (It-^ribcil  -.^  x\\r  cMomhi*-g/o.ssHs,  and  \w 
fibres  arisinj;  from  the  bodv  of  the  hyoid  are  (requcntb'  separatcd  by  a  distinct  inter\-al  fr 
those  ari.sinu  ironi  the  KTeater  comu,  tlie  fomier  constituting  a  musclc  whicli  hns  l»eeii  icfn 
the  ftasio-z^ossus  aiul  the  laiter  the  ccrato-ji^/osstts.     A  hundk-  nf  fibres,  formin«  »  bflt  haf  H. 
termcd  the  iriticea-f^hisus.  sometimen  nrises  from  the  cartil.i;,'!)  lrilux'n.  silii:ile(l  in  the  late 
hvo-thvroid  linanient,  and  passes  upward  and  foruard  to  inscrt  along  with  the  postcrior  filn 
of  the  hyo-Klossus. 
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Lamtiar  vcrtrlira  | 


Subperitoaal  tusuc 
1     F«cla 


The  dccp  fascia  of  the  back  invcsis  aU  the  muscies  of  the  aorsai  grmp, 
separatinj,^  ihern  irum  iKl*  spinuhuiiifra!  moup.  Above.  the  lV{S<?i:i  is  not  esiJtciallv 
slron^,  aii<l  in  the  cervical  and  upper  thoracic  regions  lornis  \vhat  is  tcrmefi  ilu 
fascia  nuchx,  which  lics  beneath  the  irapczius  and  rhumboid  niusdes.  In  ihe  Ir^rr 
thoracic  and  hinihar  rcj^ons,  li(iwc\cr,  the  fascia  bccomes  considcrably  thickeoed. 
especia]Iy  that  pdrtion  whicli  invesls  iho  sacro-spinalis  (  vertebrai  aponrurosts).  form 
iny^  a  strong  rliomboJdal  shcct  cstcndinji  troin  aboiit  the  Icvci  of  ihc  sixlh  tbunicii 
vcrtebni  to  ihe  tip  of  the  sucrum,  its  aiiterior  bordcrs  jcivirijj  attachment  to  varii 
muscles,  while  the  jKisterior  ones  are  attached  to  the  pustcrior  jKirtions  of  the  il 

crests,  whiTe  it  bcconies  amtin- 
*^"^-  519  uouswtth  ihc  fascia  lata  co\  cm 

the  gluical  musclcs. 

This  dcnsc  lavcr  is  termedL 
llie  fascia  hiiiitHi-<tursali>  i  Fli 
559),  and  is  jfcncrallv  re>;ar) 
as  consistin^  of  lwo  laterat  por- 
tions  which  are  practically  uniled 
in  i\\v  ]nid-do^al  line  i)y  thcir 
cunmion  attachment  to  the  s| 
nnus  prt>cesacs  of  llitr  vertd 
and  the  siipraspinous  li^aintn 
I'Zach  of  these  laleral  portions 
again  considerod  as  consistiog 
of  two  lavers  which  logcliier 
invest  iho  sarro-spinalis  1  Fig. 
519),  the  posUrior  laycr  beiiij; 
that  which  has  already  been  descriljed,  while  ihe  anierior  layfr  is  attache<i  njciliali) 
to  the  tips  of  the  iransverse  |)rocesses  of  the  himbar  vcitcbr.-e,  above  to  the  lowtr 
border  of  the  t\velfth  rib,  and  below  to  ihc  crest  of  ihe  ilium.  It  passes  outvard 
benealh  the  sacro-spinalls*  separatinjr  it  froni  the  quadratus  Uunhorum,  and  at  the 
otiler  border  of  the  formcr  rnnscle  it  fnses  with  the  postorior  layer  tn  form  a  strong 
aponeurotic  band.  frotn  \vhich  tlic  latissimus  dorsi  and  the  internal  obIique  and  trans- 
verse  abdominal  niuscles  take  partial  orijfin.  and  which  is  contlnued  vcntrall/  o\'5 
the  inner  surface  of  the  transver^ius  abdominis  as  i\i^  fascia  transif^rsaHs, 
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(17)    THE  TRANSVERSO-COSTAL  TRACT. 


1.  Sacro-spinalis. 

2.  Ilio-costalis. 


3.  Longissimus. 

4.  Splenius. 


I.   Sacro-Spinalis  (Fig.  520). 

Attachments.^The  sacro-spinalis.  sometimes  tcrnied  the  frector  spina,  fomis 
a  largc  muscuiar  niass  occupying  the  Uimbar  pnrtion  of  the  vertebral  grtiove.  Ii 
takes  its  origin  from  the  under  surface  of  the  Uimbo-dorsal  fascia,  the  crest  of 
the  ilium,  the  posterior  surface  of  tlie  sacrum,  and  the  spincs  of  the  lumbar  ver« 
lebra;.  Anteriorly  it  divides  in  to  three  separate  muscles,  ttto  of  which,  ihe  ilio- 
costalis  and  thf  longissimus,  behing  tn  the  transverso-costa]  group,  while  the  third, 
the  spinalis,  is  a  mcmber  of  the  transversospinal  series. 

Nerve-Supply, — The  posterior  divi^ons  of  the  lumbar  nerves. 


3. 


A 


luo-CosTALis  (Fig.  520). 

Attachments. — The  ilio-costalis.  also  termed  the  sacro-Iumbalis.  is  the  most 
latcral  of  the  three  musclcs  into  which  the  sacro-spinalis  divides,  and  is  the  forward 
continnaticm  of  the  portion  of  that  muscie  which  arises  from  the  crest  of  the  ilium. 
The  muscie  is  continued  upward  in  the  ^■erteb^al  groove  iinmediately  iniemal  lo  the 
anglcs  of  the  ribs  as  far  as  ihe  fourth  cervicid  vertebra,  receiving,  however,  acceft- 
sions  from  the  ribs  as  it  passes  over  them.     The  fibres  which  arise  from  the  ili 
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cresE  are  niainlv  insrrted  into  the  lower  six  or  seveii  riba,  and  form  what  ts  term«!  ihf 
ilio^cosCalis  iumlKinim.  With  ihe  remainder  of  the  iliac  Jibres  bundies  arishig  fn;ita 
the  Iower  five.  six.  or  seven  ribs  associate  iheniselves  to  form  the  iIiD'COHtiili&  donJ. 
also  tcrmtti  the  aca-ssorius,  which  insetis  into  the  upper  five  or  5ix  ribs  ;  and,  linallr, 
ihc  ii]>i>ermost  [lortion  o\  the  musde,  the  ilio-costults  ccn-icisor  cen-ica/is ascendem,  is 
formed  by  the  union  of  bundies  arising  frnm  the  upper  six  or  seven  ribs,  and  i;.  m- 
serUd  into  the  poslerior  tubercles  of  the  iransverse  processes  of  the  fourth,  fiflh.  and 
sixth  cervical  verlebr*. 

Ncrve-Supply, — From  the  posterior  divisions  of  the  spinal  ner\'es  frora  ihe 
lowcr  cervical  to  the  tii-st  bimljar. 

Action. — The  variods  portions  of  the  illo-costalis  tend   to  bend  the  spina) 
column  hackuard   in  the  lower  cervical,  thoracic,  and  himbar  rejfions,  and  also  lu 
draw  it  somevvhat  to  one  sjde.     Thcv  may  iikewi:3e  have  some  action  in  d 
down  the  ribs,  assisting  in  forced  expiraiion. 

3.    LoNGissiMVS  (Fig.  520). 

Attachmcnts.— The  longissimiis  represenu  the  upvvard  prolonparion  of 
pnrtion  of  ihe  sacro-spIn;ilis   ivhich  arisrs  from   the   clorsii-lumbar  fascia  and 
iunibar  vertebra;.     It  is  continued  upward  immediately  niedial  to  the  ilio-coslalis 
be  hiserled  \mQ  the  mastoid  procesa  uf  tlie  temporal  bone.  but.  like  the  ilto-costalis, 
it  reccivts  in  its  course  accessorv  bundies  and  also  givcs  off  bundies  \vhich 
inserted  into  the  skeletal  parts  over  which  it  passes. 

The  fibres  which  represent  the  direct  continuation  of  the  sacro-spinalb  are  o 
tinued  as  far  upward  as  the  tirst  thoracir  vertcbra.  and  are  rcinforced  by  short  acoa 
sory  bundies  from  the  iransverse  processes  of  the  lovversi.x  thoracic  vertcbrar  to  foi 
\vhat  is  terined  the  Utni{issiinus  (lursi.     The  fibres  of  this  portion  of  the  musdc  ar(= 
ht st rt f d  i\\o\t)f  t\vo  lines,  the  medial  of  w'hich  passes  alonij;  the  accessorv  processes  ol 
the  lumbar  verlebr;e  and  ihe  tninsverse  processes  of  alt  the  thoracic  vertebrae.  uhile 
the  lateral  line  passes  alon>j  the  transverse  processes  of  the  lumbar  vertebrie  and  the 
angles  ot  the  ribs  as  far  forward  as  ihe  sccond.      From  the  transverse  processes  oS 
the  upper  six  thoracic  vertebrse  bundies  arise  which  unjte  to  form  the  loncissiims 
ccnicis  or  Iransvcrsafis  cen'ia's,  \vhich  continues  the  line  of  the  lonfifissinius  to  ara 
inaertion  into  the  posterior  tubercies  of  the  transverse  processes  of  the  second  lo 
the  aixth  cer\'ical  vcrtebrar  ;  and,  fin;dly.  the  lont^issimiis  capitis  or  tracheh-madoid 
is  formed    by    bundies   arising  from   the  transverse  processes    of  the  three   upper 
thoracic  vertebrie  and  the  articular  processes  of  the  three  lower  cen'ical.  and  passes 
up\vard  to  be  inserted  into  the  mastoid  process  of  the  temporal  bone. 

Ncrvc-Supply. — Proni  the  posterior  divisions  of  the  spinaj  ncrves  from  tlie 
third  cen'ical  to  the  Sfcond  sacral. 

Action. — The  thoracic  and  cervical  portions  of  the  lonpssimus  will  draw  the 
spinal  column  backward  and  to  one  stde  ;  the  longissimus  capitis  will  have  a  simiUr 
action  on  the  head. 


4.    Splenits  (Fig.  520). 


4 


Attachmcnts. — The  splenins  formsa  flat  musclewhich  arises  from  tbc  spinous 
processes  of  the  upper  four  or  six  thoracic  and  the  se\enth  Cfr\'ical  vertcbr^  and 
from  the  Iower  half  of  the  liiiamenium  nuchie,  It  passes  upward  and  slij;hlly 
laierallv  and  djvides  into  iwo  portions,  the  Inuer  of  \vhich,  cur\'ini?  around  the  ouler 
ed^e  of  the  upp«:r  portion,  passes  t<>  an  insertton  in  the  posterior  tubercies  of  the 
npper  three  cen-ical  vertebr;e,  forminj^  the  splenins  cervicis.  The  upper  portion. 
which  is  termed  the  splenins  capitis.  continues  iipward,  and  is  inserted  bv  a  short 
tendon  into  the  posterior  border  of  the  mastoid  process  of  the  temporal  bone  and 
into  ihe  »uiter  part  of  the  supcrior  nuchal  line. 

Ncrve-Supply. — From  the  posterior  divisions  of  the  second  to  the  eighth  cer- 
vical nerves. 

Action. — The  splenius  cervids  u-iil  draw  the  upper  ccr\'ica!  vertebr;e  backu*ard 
and  will  rotate  the  atlas  tovards  the  side  of  the  muscie  in  action.     The  action  of 
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the  splenius  capitis  upon  the  head  wiU  be  similar  ;  the  simultaneous  action  of  the  two 
muscles  of  opposite  sides  w;ll  bend  the  head  backward,  each  musde  neutralizing  the 
roiator/  effect  of  the  other. 


(6) 


Spinalis. 
Scmispinalis. 
Multihdus. 
Roiaiores. 
5.   Interspinalcs, 


THE  TRANSVERSO-SPINAI.  TRACT. 

6.  Intertransversales. 

7.  Rectus  capitis  posticus  major, 
a.  Rectus  capitis  posiicus  minor. 
9.  Obliquus  capitis  siiperior. 

10.   Obliquus  capitis  infcrior. 


I.    Spinalis  (Fig.  520). 

Attachments. — The  spinalis  in  ils  ]uwct  portion  is  the  continiiation  of  the 
Ol^^ifper  and   inntrmost   fibres  of  the   sacro-spiiialis,  and,  like  tlic  lon^issimus,  with 
^'-^^  ich  il  is  partly  associated,  it  is  regarded  as  consisting  of  a  thoracic,  a  cervical, 
^r^  -^d  a  cranial  portion.      The  spinalis  (livrsi  arisfs  from  the  spinmis  proccsses  of  the 
'X*^  'wo  lumbar  and  the  lower  lwo  or  ihrec  thoracic  vertebra-  by  tendons  common 
il  anil  thf  lungissimus  dnrsi.      It  forms  a  ihin,  flat  muscle  \vhicl)  passes  iipward, 
^erting  as  it  goes  into  the  spinoiis  processes  of  tlie   thoracic  \ertebra;  from   the 
ond  10  ihe  eighth  or  ninth,  but  one  vertebra  Intervening  between  ils  ujipennosl 
■don  of  origin  and  its  lovvermost  tendon  of  inscrtion.     The  spinalis  cenicis  arises 
-x\\  the  spinoiis  proccssfs  of  the  upper  two  or  four  thoracic  anti  the  lower  iwo 
,^  r^'ical  vertebra;,  atid  ascends  alongside  the  spinoiis  processes  f*f  the  cer\'ical  ver- 
^-  -^Tit  10  bt  inseritd  into  thost*  of  tlie  second.   ihird.  and  fourth  vcrtL-brar.     The 
*J:_^   ^nalis  capitis  consists  of  bundles  arising  from  the  spinous  processes  of  the  upper 
-^oracic  and  last  cervical  vertebrie,  and  passes  upward  to  bc  inscried  with  the  semi- 
inalis  capitis. 
Nervc-Supply. — From  the  posterior  divisiorts  of  the  spinal  ncrves  from  the 
»^  ird  cc^^'^caI  to  the  last  thoracic. 

Action. — To  exlend  the  spinal  column. 

2.    Semispinalis   (Fig.  520'). 

Attachments. — The  semispinalis  fomis  the  superficial  layer  of  the  musdcs 
Aying  in  the  groove  belween  ihc  spiootis  and  transversc  prctcesses  of  the  vertebrje. 
Three  portions  may  be  recognized  in  it.  The  semispinalis  dursi  arises  from  the  irana- 
verse  prncesses  of  the  lower  5ix  or  se\en  thoracic  \ertebrar  ;  its  fibres  are  directed 
obliqnely  upvrard  and  medially  and  aro  tnstrUd  into  the  spinous  processes  of  the  tive  or 
six  iipper  thoracic  ami  last  tuo  ccr\'ical  vertebnt.  The  semispinalis  cervicls  atisrs 
from  the  transverse  processes  of  the  five  or  si.v  upper  thoracic  vertebra:  and  is  hiscrtcd 
\t\Ui  the  spinous  processes  of  the  second,  thlrd,  fourth,  fifth,  and  s<.iiiietlnies  the  sixth 
cervical  vertebrx.  This  portitin  of  the  muscle  is  almost  concealed  beneath  the  upper- 
most  ptirtion.  the  sirmispinalis  capitis,  \vhich  arises  Irom  the  transverse  processes  of  the 
upper  six  thoracic  vertebr.T-  and  the  arlicular  and  transverse  processes  of  the  lower 
three  or  four  cerviciil  vertebra-.  The  ribres  are  directed  almost  vertical]y  iipward, 
and  are  joined  b)'  the  spinalis  capitis  to  form  a  broad  muscle-shect  \vhich  is  iusrrted 
into  the  under  surface  of  the  squamous  portion  of  the  occipilal  lxine  betweeii  the 
supcrior  and  inferior  nuchal  lines. 

An  intcrmcdialc  tcndlnous  intersection  us\mlly  divides  the  semispinalis  capitjs 
into  an  upjKT  and  a  lou-er  portion,  and  is  much  more  distinct  in  the  more  medial 
bundles  ihan  in  the  lateral  tmes.  Frequently  th«ie  more  medial  Inmtiles  are  sep- 
arated  someuhat  front  the  olhers,  and  they  have  hecn  considerefi  a  distinct  muscle 
and  lermed  the  612  enter,  the  lateral  portion  of  the  muscle  heing  named  ihv  compkxus. 

Nerve-Supply. — From  the  posterior  divisions  (jf  the  spinal  ner\'es  from  the 
secoml  cer\-ical  to  the  last  thoracic. 

Action. — The  semispinalis  dorsi  and  cervicis  extend  the  vertebral  column  and 
rotate  it  soiiie\vhat  towards  the  opposite  side.  The  semisjiinalts  capitis  draws  the 
head  ljackward  antl  aiso  rotates  it  slighdy  towards  the  opposite  side. 
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er-se  or  articulating  processes  of  alt  the  vertebri^  as  ^  up  as  the  fourth  cervical. 
ha^  fibres  from  each  vertebra  jj;lss  over  irom  two  to  four  of  the  succecdini^  verlcbra* 
cJ  are  inscried  inU»  the  spiiuiiis  prncesses  of  the  thirti  to  the  tifth.  thp  entirt*  insi-rtion 
■t  lie  musde  extending  from  the  spinous  process  of  the  last  lumbar  vertebra  to  that 
the  axis. 

Nerve-Supply. — From  the  posterior  divisions  of  the  spina!  nerves  from  the 
K-<J   cervical  lu  ihc  last  lumbar. 

Action. — To  bentl  the  spinal  column  backward  and  rutate  it  tovards  the  op- 
»at:e  aidc 

4.     ROTATORES    fFijJ.  521). 

Attachmcnts. — The  rotaturcs  {roiatorcs  dorsi}  form  the  deepest  layer  of  the 
i.^<rles  occupying  the  spino-transverse  groove,  Thev  form  a  series  of  sniall  muscies 
"<ily  distingiiishablc  from  the  bundlcs  of  the  multihdus,  beneath  which  they  Ue. 
^y  are  to  l>e  found  aJong  the  enUre  len^th  oi  the  spinal  ojlumn  from  the  sacrum  to 
;  £Ljtis,  arisins  from  the  transverse  process  of  one  vertebra  and  passlng,  some  of  the 
r^r^  to  ihe  base  of  the  spinous  process  of  the  next  succeeding  vertebra  {rotaiorts 
•^•v^f)  and  the  rest  to  a  corresp*jnding  point  of  the  second  vertebra  above  {^roteUores 

Nerve-Supply. — From  the  posterior  divisions  of  the  spinal  nerves  from  the 
rcii  cervical  to  the  last  lumbur. 

Action. — To  bend  the  spinal  column  backward  and  rotate  it  towards  the  op- 
~  ^e  sitle. 


5.   Interspinales  (Fig.  521). 

Attachments. — The  interspinalus  are  rclativelv  small  muscies  which  pass  bc- 

'*^^n   the   spinous    processes  <jf   succeeding    vertebae.      Thev  are    usually   absenl 

^^  "Wghout  thu  Kfcaier  porliun  of  the  ihoracic  region,  uccurring  only  in  comiection 

■""*-  the  tirst  and  the  lasi  two  spines,  but  lhey  are  exceptionaliy  well  tleveloped  in 

"lumbar  region  and  are  usuallv  paired  in  the  cervical  region,  where  they  stop  at 

-    axis. 

Nerve-Supply. — From  the  pf^terior  divisions  of  the  spinal  nerves  from  the 
"^^d  cervical  to  thi.-  tifth  lumbar. 

Action. — Actiiig  together  to  bend  the  cervical  and  lumbar  portions  of  the  spinaJ 
■»"Vimn  backnard. 

W  6.    Intkrtransvf.rsales  (Fig.  531)- 

Attachments. — The  name  intertransversales  (mm.  intertransversarii)  has  been 
Applied  to  a  series  of  small  muscies  occurring  in  the  cer\  ical  and  lumbar  regions  and 
^xiending  between  the  tnmsverse  or  mammillary  processes  of  successive  vertebra. 
In  each  of  the  regions  named  tu'o  sets  of  intertransversales  are  recognized.  but  it 
seems  probal>Ie  that  i>nlv  one  of  the  sets  m  such  region  belongs  to  the  dorsal  group 
of  muscies.  Tliis  set  will  alone  be  considered  here,  the  other  (anterior)  one  being 
described  with  the  ventral  muscies  kA  the  regions  in  which  it  occurs. 

The  intertransversarii  iiiisteriiires  occur  only  in  the  cervical  region  and  e.xtend 
betwccn  the  posterif>r  tubercles  of  the  transverse  proces.ses  of  succeeding  vertebra^. 
The  intertransversarii  meiliales  occur  tmly  in  the  lumbar  region  and  extend  bet^een 
the  mamtnilliirv  firoccsses  of  successive  vertebr;e. 

Ncrve-Supply. — ProbabIy  by  fibres  belonging  to  the  ix)sterior  divisions  of  the 
cer\'ical  and  lumbar  nerves,  bul  it  is  at  present  iiisut*ficiently  detennined. 

Action. — To  bend  the  cervical  aiid  luuibar  portiuns  of  tfie  vertebml  column 
laierally. 

L  7.    Rectus  Capitis  Posticus  Major  (Fig.  522). 

Attachments. — The  grcater  slraight  muscle  (m.  rectus  capitis  posterior  major) 
arises  from  the  apex  of  the  spinous  process  of  the  axis  and  passesupward  and  out- 
ward,  broadening  as  it  goes,  to  be  inseried  into  the  middle  portion  of  the  inferiof 
nuohal  line. 
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Ncrve-Supply. — By  a  braiich  from  the  posterior  division  of  the  subocdpitaJ 
nervc. 

Action. — To  draw  Uie  head  backward  and  to  rotate  il  towards  the  same  side. 


8.    Rkctus  Capitis  Posticus  M:n()R    fFitj.  522). 

Attachments. — The  lesaer  straight  niuscle  (m.  rcctuft  capilis  posterior  miotr; 
arises  from  tho  posterior  tubercie  of  the  atlas  and  passcs  upuard.  bnxidcning  as  it 
gocs,  to  bc  insrricd  into  the  inner  portion  of  the  inferior  nuchal  line. 

Nerve-Supply. — \\y  a  branrh  from  the  posterior  division  of  the  subocdpital 
ncrve. 

Action. — ^Todraw  the  head  backward. 
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Fig.  522. 
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Dccp  dbacclion  of  ncck,  ahovInK  niborcipiul  ifroup  o(  mioclcs. 

9.    Obi-iquus  Capitis  .Siiperior  (Fig.  522). 

Attachments. — The  su|>erior  oblique  muselc  cif  the  head  arises  from  the  tra-* 
verse  proccss  of  the  atlaii  and  iiasses  up\vard  to  be  insrrfe-d  intn  (hesquanK)us  por«-*' 
of  the  occipital  imiiK-dialelv  abitvc-  the  outer  pan  of  ihr  inferior  nuchal  line. 

Nerve-Supply. — By  a  branch  from  the  postcri()r  division  of  the  suboccip* 
ner\'c. 

Action. — ^To  draw  the  head  backward  and  slightly  laiemllv. 


10.    OBLigucs  C.\pms  Inferior  (Fig.  522). 

Attachraents. — The  inferinr  oblique  miLscle  of  the  head  arises  from  the  tif> 
ihc  spinous  pr<xtss  of  the  axis  and  is  directcd  oiit\vard  and  upward  to  bc  inserfed  i** 
the  transvcrsc  pr^icess  of  the  adas. 

Nerve-Supply. — By  a  branch  from  the  posterior  division  of  the  subpccipi' 
ncrvc. 

Action. — To  rotate  the  axis  touards  the  same  side. 
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The  Sarrrt-CoccjfF^us  /bstrriar. — The  reduction  of  the  caudal  vertebne  in  man,  indicated 
hy  iliL*  conditiun  of  ihe  ccKcvKe.il  vtrtebr^,  has  brniinht  abotil  a  redunion  nf  the  terminal 
P«>nion  ul  ihc  dors^il  axitil  muscul.iuirt:,  it  Ijciiik.  as  a  nilt,  represeiilt^d  only  \iy  the  ligainents 
U|xin  the  dursiil  surfatf  of  the  co(;cyx.  Uiiilt;  frcquently,  however,  nmscular  libres  uccur  inter- 
niingl«!  uitli  the  cunncclivt;  tissue,  anu  □■ccasionallv  a  distinct  musclc,  the  sai:ro-rnrrygietis 
I^^iterior,  may  bc  found.  cxtcnding  from  the  la.st  sacral  veriebra  or  even  froni  tlie  greater  sacro- 
sciatic  liganieiit  to  the  a>ccyx. 

THE    VENTRAL    MUSCLES. 

The  ventral  trunk  niusculaturc  iiicliides  ali  thosc  axial  muscies  which  are  supplied 
"Om  the  anterior  divisions  (  ventml  rami  (  of  the  spinal  nerves.  As  alrcadv  indicatod 
(page473),  it  is  divisiblc  into  three  subgroups  :  agroupof  more  median  musck-s,  char- 
aclerizcd  liy  their  tibrcs  retaining  more  nr  Ic-ss  perfcctly  a  longitudinal  dircction  and 
conslittiting  the  recfus  group ;  a  more  lateral  jfroup,  tn  which  the  fibrcs  possess  a 
distinctly  obliqiie  or  transverse  directitm,  and  inay  consequenlly  be  termetl  the 
cd/iquus  groitp ;  and,  tinallv,  a  hvposkeUfai groitp,  vbusc  rtbres  have  a  longitudinal 
dircction,  and  which  is  i^ltuated  anterior  or  ventral  to  the  spinal  culiimn. 

Instead  of  considering^  the  various  muscies  belonging^  to  cach  of  thesc  groups  in 

siiccession.  it  seenis  more  convenient  to  comhinc  a  topo^^raphic  classification  uilh 

tho   morphological  one.  and  to  dcscribe  the  varimis  groiips  as  they  occur  in  the  iieck, 

(hof^cic.   abdominal,  and  pcrincal  regions.       It  inust  be  ujiderstood.  ln>wever,  ihal 

tho    tldimitationa  of  these  rejjions  are  somewhat  arbitnmly  chosen,  and  tliat  there  i.s, 

50  ft*  T  as  the  muscies  are  a>ncemetl.  a  considerable  amount  of  overlapping;  of  certain 
r^gT"*"^"*.  portions  of  mvotomes  which  strictly  belong  to  the  thoracic  rejrion,  for 
inst-^nce.  being  fonnd  within  the  limits  of  what  ia  recog^nizcd  as  the  ahdoniinal  rcglon. 
">  >T^any  cases  thcse  overlappin^  myotomes  have  united  wilh  myntames  of  the  Iower 
rej^cr^n  to  form  a  coniinuous  musclc.  and  it  i3conscqiienlly  impossible  \a>  rcftr  thcin  to 
thfi«-  proper  topogmphic  pf>siiion  withoiit  tloing  violence  to  the  indi\idua!ity  of  the 
'""^^<^fe9  which  thev  hclp  to  form  ;  but  when  thcy  remain  practically  distinct  from  the 
[y*"=**<=Ies  of  tfieir  adupted  region.  they  will  be  referred  to  the  rcjfion  from  which  they 

It  wil!  be  convenient  to  considcr  firsi  the  muscies  of  the  abclomiruil  region.  there- 
*''^_*~  taking  up  in  siiccession  lliose  of  the  thoracic  and  ccrvHcal  regions,  thosc  of  ihe 
perine^l  region  bcing  left  iintil  the  last. 

THE   ABOOMINAL    MUSCLES. 

The  Superficial  Fascia  of  the  Abdomen. — The  superficial  fascia  of  the 

^-■*^x^ien  is  usiiaily  describcd  as  cunsisliiig  <if  two  Iayfrs.      Thcsc.  hou-c\-cr,  are  well 

*^a-_«~Vc<^  onIy  (,yg|-  ii,^.  anterior  and  especially  the  lower  part  of  the  abduniinal  waU, 

051  ri^^  their  dislinctnes.s  laiurallv  and  above.  \vhere  thev  pass  ovej  intn  tlu-  siiperticial 
?*-"'-'*i  of  the  back  and  thor;L\.  The  superticial  layer  ( Campcr  s /ascia }  usually  con- 
'»i£«      a  considerable  amount  of    fat,  except  at  the  umbilicus,  and  may  occasionaIly 

j^^*-^'^  a  great  thickness  owing  to  the  dcvelopment  of  that  dssiie.  The  deepcr  layer 
J  "^^^^^iatelv  underlies  the  fattv  layer.  and  is  a  connective-tissuc  membrane  of  vary- 
S"  %.:X  ensitv,  containing  a  cnnsiderafile  amount  of  ye!Iow  elastic  lissue.  It  is  con- 
t T^^^^^;'«:!  to  the  deep  alKloininal  fascia  which  covers  tlie  muscies  of  the  ahdotnin;il  uall 
g/_  **^»*>se  areolar  ttssue.  e.vcept  along  the  median  line,  where  it  is  firmly  adherent 
pL  **^^  the  linca  alba  and  ar<nmd  the  umbilicus.  A  shnrt  distance  above  the  svni- 
|_  ^**»«  pubis  it  gives  ofi  a  iKind  uhich  is  largelv  composed  of  elastic  Ussue  and  is 
tjj-^^^    t  ed  belo\v  into  the  fjLscia  of  the  penis,  forming  the  suspensory  ligament  of  that 

*^^*-*~»  (Fig.  528 J. 
<j^^  Xn  the  inguinal  region  tlie  decp  laycr  r»f  the  siipcrtidaJ  ^sda  is  especially  well 
^jjj.^"~*-^?d,  forming  what  has  becn  lenned  iht;  /asaa'  o/  Srarpa.  Laterally  it  passes 
fip£_  ^>.  over  Poupart's  ligament  to  unite  wilh  the  fascia  lata  of  the  ihigh.  the  super- 
lg^»^"^*  vessets  and  lympb-nodes  of  ihis  region  Iying  l>etween  it  and  the  siiperfirial 
tii^^*~-  More  mediallv  it  is  continned  down  over  the  siM?'rmatic  cord,  becoming  con- 
(  — -  *~>us  below  parlly  with  the  deep  layer  of  the  sufK^rticial  fascia  f>f  the  perineum 
lat  -^^a  o/  Co/lfs)  and  partly,  after  fusing  with  the  superficial  Iayer,  which  loses  its 
^      "^^-ith  the  dartos  of  the  scrotum. 


The  fibres  are  tlirectetl    lon^tudinallv.  and  are  iiUemipted  along  threc  ^"^^-^f 

OCcasionally  four  transvcnse  Vmes  by  tencHnons  intcrsectinns  ol  the  miisclc.  Oti^  _-^ 
thcse  inscriptiotits  tctidimur-  occiirs  about  tlif  Icvel  of  tlie  imibiliciis.  anothcr.  of*^^"  ^» 
affectiny  only  the  mcdial  portion  nf  tht-  niuscie,  corresponds  approxiniately  to  *^  VZ^ 
Inwer  marj^iii  of  the  iliorax,  and  the  ihird  lies  about  inidivay  between  the  two.  **  ^-£  i 
fourth,  when  present,  freqiienlly  is  liinited  lo  ihe  latenil  i>4^i'lioii  of  the  inuscie.  i**^ 
oocurs  about  midway  between  the  level  of  the  umbilicus  and  the  crest  of  the  pubi*=*' 
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Nerve-Supply. — From  tlie  anterior  divisions  of  the  tlioracic  nerves  from  the 
fifth  to  the  itttUth. 

Action. —  riif  recli  :icl  as  rtcx(>rs  oi  llie  th<irax  upon  the  pclvis  or,  acting  from 
•ibive.  thcy  flex  the  pelvis  on  the  thi>rax.  Thcy  also  aid  in  the  cainjjrossion  o(  the 
iibUominal  viscera  in  dcft-ciition  hiuI  |w,rtuntion  and- in  strong  cxpiralory  efiorts. 

Variaiions.— The  origin  of  the  rectus  somctimes  asccnds  to  the  fourth  or  third  rib  or  eve« 
»^Kher.  The  lenriimnis  tnscri|>tion<;  are  probiiblv  ihe  jK-rsisieni  represeiitalives  of  the  connective- 
'*ss;n-  [lartitioriH  b»flwefii  certain  »»f  lin«  iiiy> itonies  of  u-liich  the  miiscle  is  compased.  They  are 
^hjca  i'.«  a  certHtn  amoum  oi  variation  in  mimt>er,  hve  or  six  occasionalIy  occurrint;,  while,  on 
'ht  other  hand.  lhey  may  bt-  reduced  lo  tuo. 

3.    PVRAMIDALIS    <  Fig.  523). 

Attachments. — The  pyrdjiiidali3  is  a  somewhat  variable  muscle  whlch  anses 
bciow  irom  the  upper  stirface  of  ihe  body  of  the  puUis  aiid  from  llie  symphysis  and  is 
ffistrtcd  above  intci  the  Hnea  alba.  soniewhere  between  the  nnihihc\:s  and  the  syni- 

Nerve-Supply.^From    the  anierior  divisions  of    the  eleventh   and   twe)fth 
(ijoracic  nerves. 

Action. — To  tenae  the  linea  aJba. 

^/ariaiionB. — The  extenl  to  which  the  muscle  is  developed  varies  frreatly,  its  insertion  some- 
tim«_-?^  exiendinB  well  up  touards  lin-  umbiluais,  \vhile,  on  the  other  nami,  ii  is  not  infreqiiently 
aj>s>«f  K^t    Hiis  latter  conditiun  hus  been  cbLlniated  tu  occur  in  over  16  per  cenL  of  cases. 

{b\  THi:  OBLigUUS  MUSCLES. 
I.  ObUqiius  externu.s.  4.  TnmsversaJis. 


2.  ()biiquus  iiitemus. 

3.  Cremaster. 


5.  Qnadratus  lumborum. 

6.  luteriraiisversiiles  laterales. 


I.   Oiu.igris  ExTERXiTS  (Fig.  524). 

A.ttachments. — The  externa!  oblique  forms  a  muscuhir  sheet  in  the  lateral 
P^'  *^ions  c»f  the  anterior  abdoniinal  uall  It  arhts  hy  seven  or  eij^hl  fleshy  di^itatinns 
,*^*T^  the  corresponiling  nuini»er  of  louer  ril»tt,  tlic  iipper  dij^itatiuns  allernatJng  with 
.  *^*  ti»iions  of  the  serratiis  magnus.  wbile  the  lower  tliree  allernate  wit]i  ihuse  of  ihe 
^**=^i«Tius  dorsj.  The  fibres  from  tlie  lowest  ribs  pass  vertically  duivnward  to  be  in- 
^^^^^"ef  into  the  crest  of  the  ilium  ;  the  remainder  are  dirccted  mainlv  downu'ard  and 
^"[^^^i*  t-(J  and ,  above.  directlv  forward  lo  join  a  broiid  apoiieurotic  sheet  which  con- 

^'-*t<.*s  10  the  fnrniation  of  the  ventral  abdnminal  api'ineurosis. 
,  ^*<erve-Supply. — From    the  antcrinr  divisions  of    the  eighth   to  the    tvelfth 

'-*'~^^<jic  nen-es  and  from  llie  ilitJ-hvpoKastric  and  ilio-in^uinal  ner\'cs. 
.  -Action. — Siiice  the  evieriial  obliqiie  is  a  curved  shcel  whLch  [jasses  from  ihe 

ct^*~=^*l  portif^ms  of  the  at>di>minal  \vall  tnwards  the  niid-ventral  line.  contraction  of  its 
.^^■ss.    wiU  tend  to  compress  the  abdominal  contents  and  so  assist  in  micturilion,  defe- 
^     **-*»~3.  parturilion,  and  expinition.  its  action  in  the  last-named  process  Iicing  increased 
.^    ^^"^«  powcr  which  it  posscsses  of  drauinjj  the  lowcr  ribs  downward.     Furthermorc, 
y       *-*»~<ling  as  it  acts  from  I)e!ow  or  alxi%'e,  it  ttill  flex  llie  thorax  and  spinal  column 
sjj^^*~*-     the  pelvis  or  the  pelvis  upon  the  spinal  cohimn,  at  the  same  tirne  producinj;  a 
y^^    ~*-  "*;.  rolation  tjf  tlie  thnrax  to  the  opfiosite  side  and  the  JK-Ivis  to  the  .same  sitle. 
|j^.     ^  ^^^  ■»1  the  two  muscles  of  oi>[Hisile  side*;  acttogethcr,  the  rotator>'  action  <yf  each  will 
■^cutralizcd.      By  ihe  most  lateral  fibrcs  a  latcral  flcxion  of  the  thorax  or  pelvis 
t:je  prodiiced. 


*ai 


2.  OHi.igrus  Interniis  fFig.  525). 

j^j.^^^^         Attachments. — The  internal  t>hhqiie  muscle  lies  immediatety  beneath  the  lat- 

^^-^^  ^^1  one.      It  arisfs  from  ihe  outer  two-thirds  of    Poupart's  lig;ament.  from  the 

[-^s^  ^^^^  t^  lenjjth  of  the  mid<ile  Up  of  ihe  crest  of  the  ilium.  and  from  Ihe  hmibo-dorsa! 

^^^^*«i.      From  this  extended  origin  its  fibres  spread  oni  in  a  fan-shaped  manner,  the 

*~^  posterior  ones  pa.s.sing  upward  and  slightly  fonvard  to  be  imerUd  into  the 
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!fjwcr  ihree  ribs,  while  of  the  rosi  the  more  antcrior  om«  pass  forward  ami  up«-3 
tliose  from  thc  nci^hborluKMj  of  tho  aniorior  siipvrior  iliac  spine  directly  fonvard,  and 
ihose  from  Poupart's*lij{at»enl  forward  and  dounuard,  ali  joininy  in  a  flai  apontu- 
rosis  vvhich  unites  with  thc  antcrior  abiluniinul  ap*jncurosis  al  tlic  linca  scmitunans. 
In  its  lowcrmost  iMirtiun  the  aptineurusLs  unile^i  witli  tlial  ni  the  transversalis  to  fnrra 
what  is  termed  the  conjoined  tendon,  and  by  ihis  it  is  attaehed  to  the  crest  (jI  Uie  pubis. 

Flo.  ga4- 


PratormliB  mator 


Remlus  majnm 


LatJatiRius  doral 


EKicmal  obllque 


Pvirrs  trtui 


Fascta  lata 


Glutffos  truulmii^ 


Line  of  vabcnttal  arcb 


-    Liiica  tnuuvcn« 


linbilkus 


l.inm  alba 
Antcnuf  supcrior  Utar  »pla 


Su»fN*ruK>n'  Hpiinenl  ol  penis 
tViiiiart*«  titvtnciK 

S|M:rR)iitir  Ktnd 


Dtamliafl  of  lamml  btidy-wmll,  Rhtm-ing;  eiiemal  r<Miqiic  <tmt  ailjoitiing  tniMcIe*. 


Nerve-Suppl/. — From  the  antorior  divisions  of    thc  eiphth  to  the  hvc-««^ 
rhoracic  norves  and  (rom  the  ilio-hypf>gT»slric  and  ilit^i-in^iiiiial  nenes. 

Action. — The  inlernal  ohli()iieacts  very  3imilarly  tu  lhcextema1  in  compressf  *V 
the  abdoniinai  contents,   in  drawinH:  thc  lower  ribs  d()wnward,   and   in   (lexing  t/^f 
thora-X  or  pekis  Iatt'niUy.     It  will  als«)  rte.v  llie  llumuc  and  vertcbral  culiiinn  up^^n  ll** 
pclvis  or  the  pclvis  upon  ihe  vertebral  coluinn.  but  in  thesc  actions  thc  accoinpanvir^ 
rniation  \vill  be  in  a  direction  contrary  to  that  causefl  by  the  externa1  obliqne,  ihC 
thorax  bcing  rotaled  to  the  same  side  and  thc  pelvis  Ui  the  opposite  sidc.     It  niav  be 
remarked  ihat  the  rotatory  action  of  the  eAternal  obliqiie  of  the  one  side  and  Xhe 
inlernal  oblique  of  the  otbcr  uill  be  in  the  s;ime  direction. 

Variations. — The  iniemal  uhliottr  ttiay  lie  cmssed  by  one  or  more  lemlinaus  intemeclnds 
which  liavc  probably  )he  same  signincance  as  those  of  the  rcctus  abduniinls. 


Cm  eds«  of  (akU  lata 
Gluteus  inaxiinu5 


PiasccUotl  ol  Inirral  (MMlv-Mall,  i.lii>wing  liila-rn.il  ohllqu«  musclc. 

flrell  developed  only  in  the  male.  and  spread  nut  in  tht-  tiinicii  va^nalis  communis  of 
tlie  testis  and  spermatic  curd.  Tht  luops  aru  unitcd  by  c^mncctive  tissiie  which  loniis 
pait  of  thu  cr^masli-Tic  fascia. 

Nerve-Supply. — ISy  ihe  gtiutal  brancli  of  the  genito-crural  nerve. 
^^       Action. — To  ilniw  d«*  lesils  tipward  ttjwards  the  external  abdominal  ring. 

^^^K  4.  Transvf.rsai.is  (Fig.  526). 

^^^^ Attachments. — The  iransversjilis  (m.  tfansvcrsus  abilitminis)   is  ihf  deepcst 

^^yer  n[  niusrlf  on  tht-  latt-ral  alKloininal  uall  and  iininediatelv  underlies  ihc  internal 

oblique.      It  arisfs  from  the  cartila^es  of  the  lower  six  ribs,  irom  the  lurabo-dorsiil 
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fascia.  the  innur  lip  of  thc  crcsl  of  ihc  iliuni.  and  the  outer  twr>-lhirds  (•(  Poupan  s 
Ugamenl.  lis  libres  pasb  horizonlallv  invvard  to  join  the  \entral  alxjfn«iiiaj  ajKmru- 
n>.sis  alonjf  tht  linta  si-milunaris  ;  the  Umcr  oncs,  hovvever,  btn<iin)tr  somfwhai  dimn- 
■»ard.  pass  inl(»  an  aponcurusis  wljich  unitcs  uith  th;U  o(  tht  interna!  oblkjue  toi(ini\ 
the  c<Miioine<l  t<'n<ion  atlachcd  lo  thc  crest  of  the  ptihis. 

Nerve-Supply. — Krom  thc  anterior  clivisions  o(   the  seventh  to  the  twelfl^ 
thoracic  ncn-cs  and  from  thc  ilio-hypogastric  and  ilio-inguinal  ncn'es. 

Action. — Tu  compress  the  contenls  oi  the  abdomen. 

K  IG.  526. 


-  Ptctonlis  ma)or 


SeiT&tna  magnu«- 


LalteliniM  doni- 


Bdge  o(  CBt  cjitvnuit  ubliqu 


Edgc  of  biil  rnlrnialobii()Uc- 

Lumtft-ilonuil  tnticiz- 

FBHcla  lah 

CcA  cdgc  of  (asciit  UU  < 

tiluicus  tnaximu9  - 

Tciuor  fucUc  bia- 


-  Edg«  of  apounirosi*  nt  nK 

oDliquc 


-EdvcoJ  a|x]iwimi^ o(  ime 
ODlique 


-AponruTosb  ui  InmvBnBfc. 


-RmIub,  covmd  b^  ifaenli 


-  ioiijoined  lmd«a 
-CidtuuAer  O  brca 


Dincction  of  latcrsl  bedy-will.  fthowinic  tratm-cnnlHi  miuclc 

Thc  fascia  transversalis  is  a  ihin  laver  nf  conncctive  tissue  which  line«   ^"^ 
inner  (tleeper )  surface  ol  the  transversalis  miiscle.      Postcri(»rIy  it  is  continuuus  tt""*'" 
the  siritn^  aponeiinnie  band  formcd  by  the  fusicin  of  the  siiperficia!  and  deep  lavcrs    ** 
the  lumbo-dorsiil  fascia,  antcriorly  it  comhincs  with  ihe  tleepcr  layer  of  thc  venl«^" 
abdnminal  aponeurosis  lo  form  ihe  posteritir  layer  of  thc  sliealh  of  llic  rcctus  muscl^' 
and  above  it  unites  with  the  fascia  covcring  thc  louer  surface  of  the  diaphragif- 
BeIow  its  latcral  portion  is  attached  to  thc  crest  of  ihe  ilimn  and  thc  outer  paili>^ 
Ponpan's  lij^ament  ^^  here  it  l>ecnmes  continuous  with  the  ihac  fascia,  but  more  metiially 
it  is  continued  do\vn\vard  bencath  Pouj>art's  li^anicnt  to  form  the  anterior  wall  oi  th« 
sheath  of  the  femoral  vessels.  the  portion  of  it  immediately  above  ihe  vesBsels  being 
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somewhat  to  form  thc  dtep  crurai  arch  i  Kij^^  1773  ).  More  metliallv  stili  it 
d  to  thc  tree  cdgc  of  (jiinlxTnat's  ligiimcnt  and  tn  the  upper  suriace  of  the 
umiis  anri  hody  of  thf  pubis. 

tle  ovcr  1  cm.  abuve  l*oupart's  lijjament.  and  aboiil  half-w'ay  beluccii  thc 
uperior  iliac  spine  and  thc  svmphvsis  pubis,  thc  transversalis  fascia  is  pcr- 
{  the  spermatic  cnrd  in  thc  male  and  by  thc  li^imentiim  leres  of  thc  utcrus  in 
6.  Thf  (ascia  is  continiied  driwnward  and  fonvard  mer  ihe  cord  or  liiLiamcnl 
somefthat  fininel-like  iiivcslincnl  ft»r  it  termcd  the  itifundihufifprm  fascia,  the 
gin  of  the  funnci  inarkin^  ihe  posilion  ul  ihe  internal  ahclominal  ring. 

W'  5.    QrADRATUs  Li^MUORifM  (Fig^.  527J. 

ichments. — The  (juadratus  lumburum  is  a  flat  qiiadrilateral  miiscle  which 


xl5  the  back  i*arl  nf  the  ab- 
ttall,  extending  Ix?twcen  thc 
he  iliuin  and  the  luwer  U^r- 
e  tvvelfth  rib.  It  consists  u( 
TS  of  rtbres  which  fre<iuenUy 
iguishabte  froni  each  othei 
1  difficiilty.  The  anirrhr 
lich  arises  from  thc  trans- 
cesses  uf  the  lower  fuur  lum- 
bra*  and  froni  the  posterior 
le  iliac  crest,  is  inserted  into 
'  border  of  the  tu-elfth  rib  ; 
rior  iavt-r  CFij;;.  527)  arises 
cresl  ol  the  ilium  and  is  /'«- 
;o  the  lower  burder  of  the 
ib  and  into  the  transverse 
of   the   upper  four  Iunif>ar 


hranches 


Fig.  s*7* 


XII  nb 


Uuadratiis  lumtNinim 


Iliac  trest 


r>i>nw> 
nI  Ilium 


ve-Supply. — By 

lunibar  plcxus. 

:on. — To  drau-  downwurd  the 

nd  to  bend  the  Inmbar  por- 

le  spina!  colunin  laterallv. 

ttions. — The  f[uadratus  lum- 

ESts   bchind    iipon    the  dcep 

\c  fascia  hmibft-dorsalis  (  Fijj. 

ch  separates  it  from  the  spino- 

scle.      Its  anteriiir  surfact*  is 

n  to  the  kidnev  and  thc  as- 

■rdescemJingcoIon.  iscrossed 

mbar  arteries,  and  is  covered  towards  its  inner  mar^n  by  ihe  psoas  major. 


Q.1L 


iMjniin  mittck  of  lisht  sldc.  «ccn  litiin  brliiuii. 


^        6.    Intfrtkansvkrsai.f^s  Latkrai.ks  (Fip:.  521). 

ichments.- — The  lateral  intertransversales  are  aseries  of  small  quadrilateral 
,  hich  exipnd  between  successive  transverse  processes  of  the  lumbar  vertebr;r. 
ve-Supply.^Prrihably  from  the  anterinr  rami  of  the  lumbar  nerves. 
ion.— To  bend  laleraMv  the  lumbar  portion  of  the  spinal  column. 

Ventral  Abdominal  Aponeurosis  f  Fig.  528). — The  hroad  aponeurotic 
o  whirh  the  oblifpie  and  transverse  muscles  of  thc  abdomen  are  conlimied 
nterior  (nietlia!)  ed^es  tinite  more  or  less  intinmttlv  wilh  one  aiiother  and 
fascia  transversjills  to  form  \\\i^  vrniral  abdominal  aponeurosis.  Laterallv  the 
Lyers  of  »hich  thi:^  aponeurosis  is  composed  are  to  a  certain  extent  discemi- 

thc  linos  alonji  \vliic;h  the  fibres  of  tile  ihrec  museles  pass  into  the  apo- 
Jo  not  cfiincide,  thal  nf  the  extL'rnal  ohlicjne  e\tendinj(  from  the  laiter  border 
:tus  muscle  abuve  oblitjudv  downward  and  lalerally  to  thc  anterior  superior 
;he  ilium,  while  ihose  of  tlie  internat  obliqiie  and  transversus  foUow  essen- 
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tiany  the  outer  lx>rcler  of  the  rtrctus,  e.vccpl  bclou*.  whcre  they  He  a  little  lateid 
thai  muscle.      More  medially.  hnwever,  ihe  layers  becoiiK*  intiinatelv  associated 
can  only  lx:  separalL*d  artificiallv. 

Al  the  outer  border  of  the  rectus  miiscle  the  aponeurosis  divides  inlo  lwo  h\ 
(Fig.  529.  .-/)  \vhich  pa^s  one  iii  (ruiU  and  the  olher  hchind  the  rectus,  thus  (ormii: 
sheiitii  for  it  <  vagina  muscuti  lectij.     The  line  of  [l\e  divisiun  is  indicated  on  dic  sui 
of  the  abdomen  by  a  shj^ht  gToovc,  and  constilutes  whal  is  termed  ihc  fifua  sniti- 
iitnaris.      When  they  reath  the  niesial  border  of  the  rectus  the  two  layers  unite 
become  conlinuoiis  in  the  middic  line  uith  the  aponeurosis  of  the  opi^jsite  sidc 
form  a  strong  fibrous  band  whLch  extcn<is  froni  the  front  of  the  jtiphold  processotttj 

sternuni  above  tn  tli 
Fig.  528.  syniphysi^   pubU 

,  -,  Iow.  and  is  term«]  the' 

Unca   alba.       Iti  its 

upper  part  this  baiul 

.     ^^^  ^^^^^^  is   fairly    broad,    btit 

r  '  i^^^  ^^^^^^,  below  the  unibi)icu>. 

which  is  sititatcd  in 
the  l^and.  it  sudticidj 
narrous  to  a  thin  Ho 
which  becomes  coti- 
tinnous  bclou'ttilhtk 
siiperinr  pubic 
ment,  behind  ihc  iih^ 
sertion  of  the  rcctj,  by 
a  triangular  ejcpansirm 
u'hich  occ:asii)iia!l_v 
contains  musolc-filnes 
and  is  termed  llie  ail- 
miniculum  Hneaeallac- 

of  tJie  aponeun'S:s 
whif  h  forms  the  p(»lc- 
rior  \vall  of  the  sliealh 
of  the  reclus.  is  (;urly 
ihick  alx>ve,  but  a  lil- 
Uc  below  thf  Icvel  (i 
the  umbilicus  ii  siid- 
denly  t>ecnmes  vitj- 
much  thinneralongan 
arched  line.  the  con- 

cavity  of  which  is  downward,  and  may  sometimes  be  represented  by  a  distinct  lold 
This  margin  is  turmcd  the  line  ot /old  of  Douglas  ( linea  scmicircularis)  (  Fig.  523). 


^  -^  UntfitvOTPd 
.  'MRtB  ol  cxtcr- 
I  "'IH  Db)ique 


Bhoilh  ol  rtc- 
tm  Rituck 


Anlcrior  »uperior 
iliiiL-  apinc 
hitcrvulumnti . 
fihrr« 

Kilrmnl  ahdomi-H 
ruil  nn}[ 

SpcmuliL*  ctn«] . 


Ininsvvniir 
Lifii-a  alba 


^'o  v  čred  ck- 
Irmai  obllqitr 


-Linca 

flcmiluiutti« 


;  — Sl1^pcn3o^' 
H  Kamnit 
ol  pcuiii 


SuperficUl  disMctloti  nt  ;il>< 


i>wniK  vditml  aponeurosis. 


Varirtus  stijn^eslions  liave  been  made  in  exp]anation  of  this  sudden  chan^e  in  the  thickncs 
of  tht*  fX5Sterior  laytrr  of  the  sheath  of  ttie  reclus.  It  has  been  supposed  Ihat  it  was  cuiinectcn 
with  the  passai^e  (ji  the  lirferior  eiMK-istric  arter\' into  the  substance  oi  the  niusclc  (  Henlr).  ■• 
soniLnvhiil  ina«ri|UHtc  rausc  evt-n  if  the  point  o(  passav;e  of  the  artery  throujrh  the  sltealli  0>t- 
resinimleil  wilh  the  st-micirciiiar  Hne.  The  lhiniie-'is  of  the  portion  of  the  sheath  bcIow  tlie  li* 
has  been  explained  011  the  Krouml  th;tl  it  re|)reseiils  the  |xirlion  \vith  uhieh  ihe  urin.irv  bIiiiWef 
Wiis  in  contact  \\\  \\v\.»\  life  (Gcfjenbaur),  and  aiso  bv  tne  view  that  ihc  strain  exertc<J  o«  thb 
portion  of  ihe  sheath  is  less  than  that  placed  upon  the  iip(>er  part.  since  the  laitcr  is  nct«!  i« 
by  tibres  of  ihe  obli^ue  .ukI  tninsversc  miiscles  ivhich  have  Uiiiv  ailachmeiils  drawn  up*)iro 
durin^:  iiispiralioii.  \vhile  the  loMer  part  is  in  relation  to  the  less' aciive  fihres  atiached  10 ibe 
in>ciii'ial  Ii.i<;inient  !.S<)lj;cr), 

Finallv.  it  niav  be  stated  that  the  immcdiate  cauHe  for  the  sudden  chantce  in  lhicknew  has 
been  assinnetl  t.o  ihe  devclnprnent  of  the  pnicesmis  vamrnilis  periT«)!!.^!,  the  mjiirh  ol  ))t'rilonroiii 
tthich  in  the  enibiA-n  itestnids  inl<i  the  Kenital  suelhnR  and  gives  rise  in  the  male  t"i  tlte  liinwi 
vajpnalis  testis.  The  lonmaiidu  nf  this  periiuneal  [Knich  i.s  heKl  tu  |)tx'veni  the  lower  p.irtiiir<s 
of  ihe  [Kjslerinr  laver  of  tlie  abrinniinal  apinu-iirimis  uhich  are  (k-rivcil  frfim  the  apoiieuros«:«'^ 
the  tnternal  obiit|tie  and  iransversalis  from  passinp  behind  the  rrctiis  muscle,  the  ik.isterio^^fl 
of  its  sheath  bein>t  formed  onIy  by  thefascia  transvcrsalts  (Kislcr).  "^^^ 
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(^In  thc  lower  part  of  thu  anierior  abriominal  w.ill  the  Iowermost  fibres  ni  the 
^  [linal  aponeurusis — thuse  e.\teiulin^  ix'tween  the  anterior  siipcrior  spine  af  the 

illum  aiiii  the-  piibic  spine — form  a  stron^;;^  li^aineiitous  baiid,  the  ligamcnt  of  Pou- 
part  ( li)!amcntum  int;uinalc )  CKigs.  524,  530J,  the  oiiter  portion  oi  whirh  givcs  rise  to 
some  of  thf  libres  of  the  internal  ubliquc  and  tran:^vcn»alis  muscles,  while  the  fascia 
lata  of  the  thigh  is  ailached  lu  il  Vx.*Um.  Near  iLs  medial  end  some  of  its  fibres  pass 
inward  to  be  atlached  to  the  ilio-pcctineal  line  of  the  pubis,  forming  a  horizontal  trian- 
gular  sheet  wliosc  free  concave  lalcral  l>i>rder  forms  the  medial  boiindaf)'  of  the/fma- 
rai  rin^  laDDulus  fcmoralisj  throu^h  which  the  (emoral  ht-mias  make  their  exit  from 
the  ijelvis.  This  reHection  (Fig.  5,^  t  is  the  ligamcnt  of  Gimbernat  (,  lijrafncnliim 
lacunarc  j.  Kurihcmiore,  a  sheet  of  fibres,  variable  iu  its  devel<»pnKnt  and  tcnncd  the 
triaui^ulitr  fasria  niiinracntiim  iniininnlL-  reflesum).  nr  fii^^ameni  o/  Colia;  (Kig.  1485). 
is  refleclct.1  upward  and  mediallv  fnjin  the  inncr  portlons  of  Pouiiart's  and  Gimbeniat"s 
ligumcnts  in  front  of  the  iower  nie(.ii<il  portions  of  the  aponeuroHes  of  ihe  internal 
obliqiic  and  transvcrsalis  niuscles  to  the  anterior  layer  of  the  sheath  of  the  rcctus. 

The  Inguinal  Canal. — At  an  earlv  stage  in  the  dcvelopmeiit  of  the  faHus  an 
outpouching  of  the  luwer  part  of  the  abdominal  wall  occurs  on  each  side  to  form  the 
genital  swellings,  which  later  l^ecome  ihe  scrotum  in  the  male  and  the  labia  majora 
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in  the  female.  Tlie  points  at  which  the  oulpnuchin^  occur  are  thoae  al  uhich  the 
lowcr  ends  of  3  liKament  descending  from  the  primilive  kidnevs  (mesonephri)  are 
atlached  to  the  abdominal  ivall,  and  these  ligaments.  con,scr|Ucndy,  are  carried  through 
the  Icngth  of  the  outpouching  beneath  its  peritimejil  lining  lo  attath  to  the  ualls  nf 
the  Hcrotum  or  the  labia.  In  the  female  the  ligaments  h>econie  in  part  the  round 
ligaments  of  the  ntenis.  but  in  the  male  the  relatioiis  tif  the  outpouehings  become 
more  coinplicated.  Owing  tu  the  descent  into  them  of  the  testcs  (page  2040),  the 
ligunienls  are  dravvn  completelv  into  the  pouch.  forming  the  gulxTnacuIa  of  the  testes. 
while  the  vaša  doferentia  and  the  vessels  and  ner\'cs  of  the  testes  are  also  carried 
into  ihe  [x>uch.  uniting  to  form  the  spennalic  cord.  There  are.  conM^inentlv.  pass- 
ing  from  the  alxIominal  cavltv  intn  e:ich  pouoh,  in  the  female  the  rountl  ligaments  of 
ihe  ntenis  and  in  the  male  the  spermatic  cord. 

At  first.  and  in  the  male  for  a  considerable  tirne  after  birth.  the  communication  of 
the  pouch  with  the  abdominal  cavitv  is  widcly  open  ;  hut  later,  in  ihe  upper  jKirt  of  the 
pouch  in  the  male  and  throughout  its  entirc  length  in  ihe  female.  the  lumen  becomes 
reduccd,  and  fmallv  is  completelv  ubliteraletl  by  the  union  of  its  walls  to  the  sper- 
matic cord  or  the  round  ligamenl,  its  louer  porlion  persisting  in  the  male  as  the  spacc 
which  exists  between  the  visceral  and  parietal  layer3  of  the  tunica  \^ginalis  testis. 
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As  a  resuU  of  these  processes  ihe  Iower  portion  o(  the  alxl(>ininal  u-all  is 
iraversed  on  cithcr  side  by  tht-  sptTmatic  cord  or  by  the  lij^uncnuim  ter«  ol  Utt 
uttTus.  and  it  is  customarv  tci  rejjard  the  spacc  occupicti  by  ihe  cmc  or  the  oih<.*r  ol 
thcse  structurcs  a;^  a  cana),  u-hich  is  tenned  the  inguinal  canal.  It  ^uuld  be 
untierstcMKl.  li(jwever.  thal  aii  ULtual  spuct  surroundiiig  the  cord  or  liguiiieni  doa 
nnt  e.\ist,  the  wnlls  of  the  canal  beinji;  united  to  the  struclure  containcd  vrithin  k. 
Neverthele*;.  ihe  union  is  hy  nti  means  a  sironfj  one.  the  rej^ion  o(  the  abdoniiful 
uall  iravcrsed  Liy  the  ligramcntum  teros  or  cspccially  by  the  spermatic  cord  bting 
rehitivcly  weak  and  not  in!requently  the  seat  of  an  inguinal  hernia. 

The  injt^uinal  canal  is  sonieivhat  over  3  cn».  ( t  Jz  in. )  in  Icngth  and  is  situated 
iinn)edialely  above  Poupart's  UKanient.  which  it  crosaes  obliijuelv  (rom  abtne  dovn- 
ward,  mc(iially.  and  fonvard.  Its  iipper  or  inner  end  is  about  midway  belveeo  tbc 
anterior  superior  spine  <ti  the  iHum  and  the  spine  of  the  pubis,  and  lies  about  12  mm. 
(  \4  in.  )  abovc  the  line  nI  Pouparts  hg^ament.  It  is  niarketi  by  a  more  or  Icssdisiinct 
dcpression  on  the  pt>sterior  snrface  of  the*  afxiominal  wall  surroundinK"  the  spermiitic 
cord  or  round  ligamcnt,  tcrmed  the  internal  abdominal  ring  t  anaulus  iugnioalis 

Fia.  530. 
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ahfJoininis).  The  depression  (  Fig.  532)  is  duc  to  the  transvei^alis  fascia  beinp  pro- 
lon^ed  dounward  uvcr  the  spermatic  eorfi  ;ih  a  funnel-like  sheath.  the  in/undihuli- 
form  fascia.  'Ihe  hjwcr  or  medial  end  of  the  canal  correspnnds  to  the  extemal 
abdominal  ring  fannuhis  abduniiualiN  suhcutuncus )  (Kip*.  523.  530),  and  lies  just 
lateral  lo  and  a  Uttlc  alhive  the  spine  of  the  pubis  and  is  snrrounded  by  the  Iower 
medial  portion  of  the  aponeurosis  of  the  external  obliciue.  The  fibres  i>f  the  aix^neu- 
rosis  whirh  tionnd  this  rinj^  are  soniewhat  thickened.  forniing  what  are  lornied  the 
piilars  f  criira  )  of  the  rinjr,  the  iippemii>st  <tf  which.  the  inUnml pUhr  Tcrus  superior^. 
consists  of  fjbres  i>,issinjr  to  the  symphysls  pubis  :  the  louer  one.  the  extfrnaj /*i/iar 
(cnis  inferinrl.  is  formcd  by  the  fibres  passini;  to  the  pubic  spine,  and  corresj>i_inds 
to  the  medial  end  of  Poiipart's  lij;rament.  Stretchinjj  across  Hetwcen  the  t^*o  cmra 
are  nunicnnis  obliqucIy  arching  intcrcohtmnar fibres  (fibrac  Intcrcruralcs)  which  extend 
latenillv  :ilnu>st  as  far  ont  as  the  anterior  superior  spine  of  the  ilium.  From  the 
mar^ns  of  the  external  ring  an  artenuated  prolong-ation  of  the  ai)oneurosis  of  the 
external  oblique  is  continued  clownward  o\er  the  spermatic  cord  as  a  thin  membr^ine 
known  as  the  intercolnmnar  or  f.vUmai  spermatic Jasria. 
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Owing  lo  the  oblique  direction  of  the  cnnal,  that  portion  of  the  aponcurosis  of 
ke  exttmal  oblicjue  whirh  is  strenj^hened  by  the  intercoluninar  fibrus,  logclliur  with 
•  portion  of  thL*  intcrnal  obli(|UL*.  (nrms  its  anterior  wa!l,  uhile  its  postcrior  \\all  is 
formed  by  the  apoticiiriisis  of  tlie  transversalis,  togelhcr  wilh  tlie  more  nietUa!  (owt?r 
portion  of  tliat  ol  ihe  internal  ohliquf ,  theso  two  lavers  of  fascia  unitin);  in  ihis  re^on 
to  form  what  is  tcrmcd  thi:  conjoined  icndon.  which  is  attached  beiow  to  the  body  and 
suporior  raimis  ol  the  piibis,  and  niwiially  is  especiallv  thickcri«!  to  form  a  band.  the 
falx  ineuinaliK,  firmlv  attached  along  its  medial  horder  to  the  leiidon  nf  tbe  rcctus. 
More  laterallv,  \vhere  it  forms  the  medial  boun(iai-y  of  the  internal  alxloniinaI  riti^,  it 
is  also  ihickened  i  Kig.  531).  forminy  the  iigatnent  of  HfsseHuuh  {lii<aincnluin  inttr- 
foveolarcj.  13eiwecn  thesc  two  thickcnin^s  thcabdominal  nallisvveaker  (Fi^.  i493) 
an<i  niav  give  way  to  internal  pressure,  pennitting  a  iiernia,  uhich  cunics  to  the  sur- 
face  at  ihc-  exiernal  abdoniinal  ring  uithuut  havinj^  tniversed  the  ingiiinal  ainal.  and  is 
ihereiore  spoken  of  as  a  dircd  htrnia.  in  conlradLstinclion  to  the  more  usual  obUgue 
hernia  which  enterslhe  ainal  at  the  internal  a1xlominal  ring. 


Fig.  531. 
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A  sm»II  fa»cicu1ii.s  of  musclc-ttiitiic  is  somctimes  foiind  rlose  to  the  medial  border  of  the 
intcmal  abdominal  rind-  It  is  the  m.  intcrfoveolaris  {V\^.  531).  and  .-irises  from  ihe  superiar 
ramus  of  the  puhis.  pas-sinv;  ahnoM  dirt.n'ily  upwiird  to  sprend  out  tin  the  puslt^rinr  surfiice  ut  tlic 
iransvenalis.    It  ia  genenilly  regardcd  as  an  al>crranl  portion  of  the  tranavcrsalis  niuscle. 

The  Posterior  Surface  of  the  Anterior  Abdominal  WaU. — Throii^hout 
its  emire  e.Ment,  with  iht  ^rxcepti^>n  ^■A  a  small  nrea  in  ihi.-  niciiiari  line  fx-lo\v,  tbe 
posterior  surface  of  the  anterior  abdominal  wail  is  lincd  b\'  peritoncum.  !n  the 
exceptional  area  the  peritonenm  is  kept  from  actual  contact  wilh  the  »ali  by  a 
band  of  fibroiis  tissne,  the  uraihus,  which  extenfls  from  the  apex  of  the  urinary 
bladdcr  to  the  iimbiliciis  and  supports  the  pentoneum  someubat  in  the  manncr 
of  a  ridgc-pole  of  a  tent,  so  that  lxrtween  il  and  the  abtlorninal  Hal!  tltere  is  an 
interval  occupied  oniv  fiy  loose  areolar  tissue  and  termed  l\t^  pmesicat  spaee  o/ 
fietzii/s  ( paj^^e  1 906 ) . 

Laterallv  frttm  the  nracbus  a  fibrous  cord.  the  /afrraf  fii^amfnt  o/  Ihc  unihilinis, 
may  l)c  seen  on  e;ich  side,  passinpf  from  the  sidc  of  tlic  bladder  to  the  umbihcus  and 
representinjr  the  obliteratcd  hvpojjasiric  aneries  of  the  foe-tus  :  uhile  stili  more  )aleral1y 
there  may  be  seen  cominj«;  fr<»n»  the  external  iliae  artery  the  inferior  or  deep  epij^s- 
tric  artery,  uhich.  passinjj  immodialcly  lo  the  inncr  side  of  the  internal  abfinmina 
ring  and  posterior  to  ihe  iiiterfoveolar  li^iiment  (Fig.  532^  extends  up\vard  and 
inward  to  penetrale  the  posterior  ]ayer  of  the  shealh  of  ihe  rectiis  a  sliort  dlstance 
!>elow  the  level  ol  the  umliilicus.  IJ*}th  these  structures  pr<)duoe  a  sllj^ht  ridj^in^  or 
I'ild  of  the  peritf>nenm,  that  formed  by  ihe  obliterated  bypt>i^astric  arter\'  I^einj^  termed 
the^/;Va  umbiiicaiis  /atrfafis,  while  the  other  is  the ///><t  rpijras/rira.  Tbese  two 
folds,  together  wilh  the  urachus,  mark  of!  the  loucr  portion  of  the  abdominal  wall 
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into  three  areas  or  ioves  (Fig.  532 ).  The  median  of  these  foveae  lies  betweeD  the 
urachus  and  thc  latcnil  umbilical  fold  nnd  (orms  thc  supravfsictii  /ossa,  hiivink;  !«■ 
its  tl(X)r  ihc  rectus  muscic.  !Wtw<_*t.*n  the  latpnil  vimhiUi-al  anc)  thi*  cpi^aslric  fol<U 
is  the  imu'r  ing uhta/  /ossa,  having  fnr  its  floor  thc  conjoined  tendnn.  and  btiiig 
thereiore  the  ivgion  In  which  dircct  inguiiml  hernias  arise  ;  and  latera)  lu  iht- e[ii- 
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gastric  fold  is  tlic  otitcr  lugutnal /ossa,  in  whosc  floor  is  found  ihe  interna!  abdomin 
riiiji.  jiisl  to  the  uuter  side  of  the  deep  epigastric  artery. 

The  triangiilar  area  bounded  by  !*oupart's  ligamenl  be!ow,  the  latera!  edgei 
the  rectus  miiscle  mcdiallv,  and  the  plica  epigastrica  laterally  has  been  tcrmed  tb 
triangle  o/  Hesscibach.      Il  is  ahnf>st  identical  with  the  midiile  inguinal  iossa,  an- 
defines  a  litlle  mnre  precifiely  the  seat  of  the  direct  hernias. 

(^)    THK   HVPOSKELKTAr.   MUSCUES. 

It  seems  probable  ihal  the  ps(i;is  major  anil  the  psiias  minnr  nnisrles  are,  in 
al  Icast,  assignablc  lo   the  group  of  abdominaJ    hvposkelcta!  muscles.      The  de 
association  of  the  psnas  major  wilh  the  iltaciis  and  its  aitachment  to  the  femur  make  i 
convenienl.  howcvcr,  to  dcfer  their  description  until  latcr  (pagc623). 

PRACTICAI.  CONSIDERATIONS. 

THE  ABrM)MEN. 

The  abdominal  cavUy  is  bounded  above  by  the  diaphragm  :  bcIow  by  the  floo 
of  the  pelvis  ;  laterallv  by  the  diaphragm.  ihe  ]ower  ribs.  the  abdominal  muscics.  anc 
the  lateral  expansions  of  the  ilia  ;  posteriorlv  by  the  iliaphrag^m,  thc  tenth,  cleventh 
and  tuelfth  rlbs,  the  lumbar  innscles  and  vertebrjt^,  ihe  piisicriur  portions  of  the  ili:i 
and  the  ischial,  sacral.  coc«:ygeal.  and  pubic  bonos  :  and  inferioriv  by  the  levalo; 
ani  and  coccvgci  muscles.  It  should  be  noted  t)iat  tlie  roof,  the  floor,  and  much  «" 
the  remainiiig  parieles  of  tlie  abdomen  are  made  tip  of  muscular  tissue  whioh.  h;^ 
contmction  or  by  reIaxation  or  stretching,  can  alter  the  size  of  the  cavity,  aftect  tl^^ 
relations  of  the  containcd  viscera.  and  vary  the  compression  to  w  hich  thev  are  subjec 
The  tonicity  of  the  muscular  vvalls  brings  about  a  normal  intra-abdominal  pressur 
which  serves  In  health  to  retain  in  pnsition  and  to  givc  siipport  to  the  visccra^*- 
This  pressurc  is  increascd  in  inspiration  and  by  straining,  lifting,  or  coughing.  C"^ 
then,  by  increasing  the  oiitward  pressure  of  the  viscera  upon  the  internal  sut  ' 
lace  of  the  parietes,  favors  the  production  of  hemia,  tlie  protrusion  of  the  iotestio^g 
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Uffh  a  wound,  the  stretching  of  scars,  and  some  forms  of  dystocia  and  oi  utcrine 

UurenK-nT. 

P"hc  p^ivie  eavUy — "a  recess  leading  downward  and  backwarti  fr<jm  the  abdomi- 

eavity  propcr"  (Cunningliam) — is  divided  from  the  latter  ]iy  an  imag^inary  plane 

nding  from  ihe  pr<jmaniory  of  the  sacrum  to  the  upper  cdge  of  the  pubes.      It 

^  constdercd  .separ.-itc'ly, 

»The  general  shapc  of  the  abdominal  cavity  is  desK;ribed  on  pajve  1615  as  are  aiso 

regions  into  which,  for  convenience,  the  abdomen  proper  may  be  divided  by  cer- 

arbitrary  lines  (page  1615). 

The  struclures  and  orgaiis  undcr]ying  the  spaces  thus  marked  out  are  approxi- 
^y  as  follous  : 


t 


IT  HVPOCHONDRIAC. 

itcr  part  of  right  !obe  of 
t^epatic  flexiirf  of  colon. 
rt  of  right  kidney. 


RiCHT   LrMBAK. 

nding  colon.  part  of 
[idne>'.  and  somctimus 
:  ilcum. 


RiGHT  Iliac. 

■aim  with  vcrmiform  ap- 
ix     and    termiaattun    of 


I: 


Epigastkic. 

Greater  part  or  whole  of  left 
lolie  aiid  pan  of  right  lolt«  nf 
livtT,  with  gall-btaduer,  part  of 
stomacli.  iticludin^  bolh  ori- 
fices,  firsl  iiiid  major  porlion 
of  tht?  secoiid  p.-irts  of  duo- 
dcnum,  durtdeno-jejiinal  flex- 
ure,  pancrcas.  up|>er  or  inner 
end  of  spleen,  parts  of  kid- 
neys,  and  suprarenal  bodies. 


Left  Hvpochondriac. 

Pan  of  stomach,  [>ortt<in  of 
spleeii.  tail  of  pancreas.  splenic 
flexure  of  colon,  piirt  of  left 
kidnev.and  sometinies  pan  of 
left  lobe  of  liver. 


Umbilical. 

Greater    part  of    iransverse 
cohm.  loucr  |Xinion  of  second    ,  ..  . 

and  miich  of  third  part  of  duo-  of^  left  kidney. 
dentun.  some  convolutions  ol 
jejiinum  and  ileiim,  u-ith  por- 
tions  of  mesenler\-  and  ^"^ater 
omentum.  part  of  right,  otten 
of  lefl.  atnf  sometinies  of  both 
kidne^-s,  and  |Ntrt  of  both 
uruters. 


Left  Litubar. 

Dtscendiiig    colon,    part    of 
jejnniim,  and  sometimes  part 


HVIKKTASTRIC. 

Convolutions  of  ilcum,  hlad- 
der  in  cbildn-n,  and  uhcn  dis- 
tcndcd  in  adults  aIso,  ntenis 
when  in  the  i^ravid  Htatc,  and, 
beliiiid,  si)(moid  flexure. 


Left  Iliac. 

SiRnioid  colon,  convolutions 
of  jcjunum  and  ilenm. 


le  contents  of  the  various  regions  and  the  structures  intersected  by  the  different 
es— if  the  arbitrary  lines  are  continuetf  into  planeš — vary  considerabl)-  \vithin 
|Ul  liniils  and  greatly  in  the  presenre  of  disease. 

fThe  shapf  and  sise  of  the  abdomen  are  alsn  extremcly  variable.  In  the  nnrmal 
t  male  it  is  irreyularly  cvlindncal.  wlth  a  ceniral  Imljfinj;;,  an  antero-posteriur 
tning,  and  a  jn't**i**^''  widlh  near  the  pelvis  than  near  ihe  ribs.  In  the  aduU  female 
larger  relative  size  of  the  Iower  abdomen  is  duc  to  the  )i;;^reatcr  devciopmcnt  of  the 
is,  and  usually  to  Habbiness  of  abduminul  mu^rles  and  accumulaliun  of  fal  frum 
t  of  exercisc,  and  to  compression  of  the  upper  scjjment  by  cnrsets  ;  il  is  increased 
he  stretchinK  of  repeatcd  pregnancit-s.  In  intancv  and  childhnod  the  abdomen  is 
ninrnt  on  account  of  rhr  mide\'ol<iped  ciinditinn  of  the  pelvis.  the  pelvic  visccra 
(J  then  practicallv  wilhin  ihc  abdomen.  and  is  broader  above  than  IjcIow  by 
Dn  of  the  relativeiv  jjreal  biilk  of  the  liver. 

In  obesiiv  the  weij,dit  of  the  intra-alKjonuna!  and  subculaneous  fat  nirries  the 
T  part  of  the  abdominal  »ali  dcjwnward  by  KT3vity,  stretches  it,  antl  produces  a 
iuious  abdomen.     Thia  condition  is  also  favored  by  asdtes,  prcgnaiicy,  etc.     In 
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emacialion  the  whole  anterjor  abdominal  wa!l  becomes  concave  {scaphtfid').  espectt!^ 
ihe  upJJtr  portioii  buuiided  by  ihe  efisKorrn  cartilage  and  the  subcoslal  anj^le. — li^ 
scrobkulus  cordis  (^A'^'>±  i"!), — \vhich,  with  the  patieiU  supine,  niay  appe.ir  to  reS 
directly  upi)n  the  venebral  coUimn,  with  walls  more  ncarly  vertical  than  horizontal 

Congenital  dfforinities  ol  the  abdominal  wal]  iisua11y  constst  in  a  failure  o(  tlm: 
ventral  plates  to  unito  in  the  middle  line.  prodiiciniij;^  various  dqjrees  of  umbilica 
hemia  {q.v. )  or  leaving  the  conients  of  the  abdomen  uncovered  over  a  considtraH 
area.  w 

Conhisions  of  ihe  anterior  atKlomina)  wall,  bounded  laterally  by  the  outerHj 
border  o(  the  external  oblique,— />. ,  by  a  line  just  external  to  a  vertical  line  drop« 
from  the  lowt?st  part  of  ihe  ninth  rib, — are  of  importance  in  relation  to  the  cfiec 
upon  the  nrgans  contained  within  the  abdomen.  As  the  skin  over  the  abdomen  anc 
the  alxlominaI  muscles  receive  their  ncrv'e-supply  from  ihe  lowest  six  intcrcosta 
nerves  and  the  branchea  of  the  anterior  division  of  the  first  lumbar,  the  contracrioi 
of  the  muscles  upon  the  approach  of  dangcr,  if  not  voluntary,  may  bc  rcflcsl;; 
hastcned  at  the  moment  of  external  application  of  force,  and  a  protecting  eUsti" 
barrier  may  Ihus  be  interposed  between  the  latlf-r  and  the  abdominal  contents.  Thn 
rig^idity  caiisod  by  the  contact  of  a  cold  hand  with  the  abdominal  surface,  prc\'cntin| 
palpation  of  ihe  visccra  beneath,  affordi  a  familiar  illuatration  of  the  close  reUtiog 
between  skin  and  muscles.  The  relation  of  the  nerve-siipplv  of  the  muscles  ani 
that  of  the  underlyiny  viscera  explains  the  rigiditv  of  the  bcUy  so  U5ually  scen  ii 
injury  or  disease  of  abdominal  orj»ans  ( paj»'e  i  ^>83 ) .  Finally  the  relation  o(  the  cula 
neous  and  niuscular  branches  of  the  intcrcostal  nerves  is  wcll  shown  by  the  sudde 
in5piratory  effort  caused  by  a  dash  of  cold  water  on  ihe  lower  thoracic  or  abdomifU 
region,  six  of  ihese  nerves  supplying  the  intercostal  muscles  as  well  as  the  antefo 
lateral  surface  of  the  chest  and  bellv. 

The  injurious  efiect  of  contusions  is  diininished  by  the  prescnce  of  a  thick  Uye 
of  sulx:ul;me<ms  fat  or  by  the  iiiterposltion  of  a  tlt=ihy  omentum.  If  the  abdomin? 
muscles  are  relaxed,  serious  injury  to  the  viscera  may  be  done  without  obvirti: 
damage  to  the  parieies.  Absence  of  ecchymosis  or  other  visible  sign  of  injur^'  shoul 
therefore  not  icad  to  an  absolutelv  favorablc  prognosis  until  aftcr  the  lapse  nI  suff 
cient  tirne  to  pennil  uf  the  developmenl  of  vjsceral  syinptoms.  h 

Wou*ids. — The  thinness  and  loose  attachment  of  the  skin  of  the  abdomen  liM 
the  occurrence  of  cellutitis  as  a  result  of  infection  from  superficial  \vounds.  Th 
superficiai  laver  of  tke  suptrjiciai  fasna  contaJns  the  greater  part  of  thesulx:utaneot 
fat  and  covers  the  superficial  blood-vessels.  riic  thickness  of  the  abdominal  wa 
depcnds  chieflv  iipon  the  thickness  of  this  faTtv  ]aycr,  \vhich  mav  beof  several  inche: 
An  abdominal  wound  mav  tliercforc  bc  of  considerabledepth  and  yet  be  attendodh 
little  or  no  bleeding  and  be  practically  "  superficial."  The  deeper  lavfr  o/  thf  sapti 
ficial  fascia  i  page  515)  is  tirmer,  is  elastic,  and  in  its  ]ower  part  is  the  vestige  of  ti; 
"  tu  niča  abdominalis."  \vell  developed  in  ihe  horse  and  some  other  quadruped5fc 
reinforcement  ol  ihe  abdominal  muscles,  on  which  the  \veight  ofthe  \'iscera  comt 
more  dircctly  than  in  man.  It  is  attached  in  the  middle  line  to  the  deeper  stnii 
tures  and  to  the  iliac  cresl.  and  below  Poupart*s  ligament  blcnds  with  the  fascUi  la" 
of  the  thigh.  It  is  not  attached  over  (he space  berwten  the  puhic  spine  and  symph)-si 
but,  being  carried  downward  over  the  spermatic  cord,  becomes  cfmtinuous  wiih  ti 
dartos  layer  ol  the  scrotum  and  with  the  fascia  of  Colles.  Celiulitis  superficial  to  th 
Iayer  may  therefore  spread  in  ali  directions.  but  beneath  it  is  likelv  to  be  al  least  terap 
rarily  arrested  at  the  linesol  attachment  indicated.  Genend  emphysema.  efFusions 
blood,  and  collections  of  pus  have  for  a  tirne  similar  liniitalions.  They  are  apt  to  1 
guided  by  this  fascia  into  the  space  bet\veen  the  spine  and  tbe  svmphvsis  and  to  dcsoen 
into  the  scrotum  and  towards  the  perineum,  where  the  lateral  attachmenis  of  CoDcs' 
fascia  to  the  margins  of  ihe  puhic  arch  and  pnsteriiirly  to  the  base  of  the  triangu/si 
ligament  prevent  their  sprea*!ing  in  those  directions.  More  usuallv  the  exiravasi- 
tion — blood.  pus,  or  urine— gains  this  subfascial  space  below,  as  from  rupture  of  the 
urethra  anterior  ( inferior)  to  the  triangiil.ir  ligament  (,page  1932 },  nnd  ascends  to  the 
abdomen  bv  the  same  route.  l>eing  prevented  from  crossing  the  mid-Iine  or  descend- 
ing  to  the  thighs  by  the  altachments  of  the  deep  Iayer  of  the  superficiai  fascia  thil 
bavc  been  descrilx-d. 
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VVounds  involviiig  the  muscuiar  /ayers  of  the  abdoininal  wall  may  gape  widely, 

the  tlifiering  directions  of  the  fibres  ol  the  ejcternal  oblique.  inlernal  obliqiie, 

transversalis  tend  to  limit  this  just  as  they  lesseii  the  after-risk  of  ventral  hernia 

£a.vor  certain  physiological  act-s,  as  the  emptying  of  the  bladder.  the  bou*els,  or 

the  uterus.    This  difference  of  direction  is  taken  advantageof  in  gaiinng  access  to  the 

atKlominal  cavity  in  some  opcrations  (page  535). 

Infecdon  in  the  lateral  inifrmitscuiar  ^accs  U9UaUy  sprcada  rapidly  on  account 
of  the  abundance  of  loose  cellular  ti^stie.  The  cellulitis  or  resuUintj  ahscess  (or 
coUootion  o(  blood  or  air)  will  be  limiled  by  the  semiUinar  line  in  front.  by  the  costo- 
chonclnil  arch  above,  by  Poupart's  Ugamenl  and  the  crest  of  the  ilium  beiow,  and  by 
the  c-dge  of  the  erector  spinre  behind  ;  in  other  words,  by  the  attachments  of  the 
musclcs  bettteen  whtrh  they  sprcad  (Treves). 

Hčneath  the  abdominal  \va]l,  practically  niaking  a  portion  of  it,  lic^i  a  layer  of 

loosC'  connective  dssue — the  subperiioneai  or  sudsfroits areolar  thsite — uhich  connects 

the  j:xritoneum  with  the  parietcs.     "  ExtrapcritoneaJ  connective  tissue"  has  been  sug- 

gesterci  (EcxUes)  as  a  better  name  for  it.     Infection  of  this  tissuc,  whether  from  wJthout. 

as  iii     the  čase  of  wounds,  or  by  exten5ion  from  some  of  the  viscera  ]ying  wholly  or 

pHrtly  behind  the  peritoncum,  as  in  perirenal  ahscess  or  certain  forms  of  appcndiceal 

absct^ss,  is  likely  to  apread  widely.      Abscesses,   tspccially  if  chronic,  often  gravi- 

Ute    into  the  iliac  fossa  and  are  arrested  at  Pouparts  tigament  by  the  junctjon  of  the 

'ranii-^-ersahs  and  iliac  fascis,  constituting  a  form  of  i/iac  absccss.     If  thcvarc  inciscd 

"^•"e^.      it  wili  usually  be  necessar)'  to  go  thmugh  only  the  abdominal  muscies  and 

•*|^'^«uroses,   including  the  transversalis  fascia,  as  the  looseness  and  abundance  of 

the    ^uhserous  tissne  u-ill  have  permitted  the  abscess  lo  dissect  off  and  push  upuard 

the  i:>eritoneum.      If  the  patient  is  supine,  pus  in  the  iliac  fossae — /.^.,  in  the  shaIlow 

Iowc-t-    zone  of  the  abdomen — may  gravitate  into  the  deep  lateral  recesses  of  the 

"nidclle    zone  (page  1615),  and  it   often  takes  this  direction  in  cases  in  which  the 

soiifcre    of  infection  is  an  appendix  situatfrl  behind  the  casrum.      It  shoiild  be  noted 

tnat      a    trne  iliac  abscess  is  beneath   the  iliac  fascia,  and  is  therefore  more  apt  to 

"^   Xuidc'd   hy   that  fascia  to  the  lnwcst   point  nf  the  ilio-psoas  space  and  to  pass 

wit^i     tHe  ilio-psoas  muscie  into  the  ihigh,  polniing  at  the  outer  side  of  the  femoral 

"I^lie  laxity  ol  the  subserous  tisaue  favors  certain  retroperitoneal  operations — 
f-^-  •  viretero-lithotomy — hy  permitting  the  stripping  forward  of  the  periloneum 
'^^L  T\ve  rclatively  great  resLstant  povver  of  the  side  of  the  periloneum  in  conlact 

wilK     tlib  tissue   is   subsequently   describcd  (  page  1754).     Thefat  cnntaim-d  in  this 

u'^*" greaiest  in  the  lumliar  region  {ptrim-f^hrU'  fat)  and  in  front  of  the  bladder  in 

ui      ,^t*^cc  "^  Retzius  (the  triangular  inter\al  dcfintd  by  the  svmphvsis  pubis.  the 

Dladd^r^   and    the    periloneum  ),    and  abundant  in  the  ingiiinal   and   iliac  regions — 

n^^y   ^^iTve  as  a  guide  in  approachitig  the  periloneum  by  incision,  or  may  mislead  if 

""^^^•■^en   for  the  omental  fat.     The  lattcr  error  has  resuUed,  as,  for  examp!e.  in 

oper^^^tion  for  ovarian  cyst,   in  regiirding  the  pcritoneum  as  the  cyst-wa]l.  and  in 

jf  ^*^l>ing  it  from  the  parietes  over  a  wide  area.     This  fat  occasionaIly  works  its  way 

.    ^^^^IBrh  intervala  betwt:cn  the  fibres  of  the  ovcrivtng  fascia  or  musclcs.  cspcdallv 

**     ^^    the  linea  alba,  and  constitutes  ihe  subserous  lipomata,  which.  if  large  enough, 

^«:>metimes  ihought  to  be  irreducible  ventral  heniix.      The  laxity  of  the  subse- 

'    -^     arcolar  laver  berween  the  bladder  and  the  postenor  surface  of  the  svmphvsis 

P    ^*s  permits  the  pcritoneum  to  be  carriod  up  on  the  summit  of  a  distended  bladder 

_^^    riaes  into  the  abdnmen  and  thus  facilitates  cxtraperitoneal  access  to  the  an- 

\'^*'^*^*r  vesical  waU  (page  1912).      Its  looseness  over  the  iliacus   muscie  is  a  factor 

i^    the  formation  of  the  sac  of  ingiiinal  hernia  (page  17G7).      VVounds  of  the  abdom- 

k^^v^      wan    dividing  this  subserous  layer,    but   leaving   the   pcritoneum  untouched, 
*viould  practically  l>e  classified  among  fion -pencfraiiM^  vounds,  although  in  a  sense 
t\^^   abdominal    cavitv   has   been    opened.       The  svmptoms  and  dangers  of  infec- 
U*>n  wiH   be  as  abn\e  enumeratrd.      VVounds  involving  the  periloneum  are  called 
petutrating^  wounds,  the  dangers  of  uhich  have  been  considered  in  the  section  on 
the  puri  ton  eu  m. 
In  the  closing  of  obdoniinal  wounds  the  irregularities  that  mav  result  from  the 
differing  directiona  of  the  muscutar  libres  jnvolved — causing  greater  retraction  at  one 
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point  than  at  another — should  be  remembered.  This  mav  make  accurate  su8 
m  laycrs  difficull,  but  siich  siitiiring,  togethcr  u-ith  carelul  a]>pioximaiion  ol  the« 
ol  ihV  ijcritoniral  lavcr.  is  nccessary  to  lessen  the  risk  ot  ventral  hernia. 

The  rfSpiratory  movcmcnts  prevent  the  aitainment  of  aljsolutc  rest  durinj;  ib 
healin^;  nf  abUominai  nounds,  as  they  do  after  fraciures  of  ribs  ;  but  in  both  i 
approximatc  rcst,  as  securud  by  stnippiiig  with  adhesive  plaster  or  by  abdomin 
bindcrs.  gives  excellent  average  results. 


THE  LOIN. 

The  pi>sterwr  abdominal  tuail  is  in  far  less  intimate  assoctalion  wilh  the  ptn- 
toneum  or   the  small  intestine,  and  is.  in   its  rclaiion  to  injurv  or  discase,  oi  Itss 
importancc  than  the  antero-lateral  walls.  but  it  will  bc  convcnicni  to  considcr  it  xtA 
the  loin  hcrc.      Contusiotu,  if  ovt-r  the  ihn-costal   space, — the  posterior  se^jinon  itl 
that  portion  of  the  abdominal  wall  which  has  no  bony  protection. — iirc  ant,  iiseicrc 
enou^h,  to  resnit  in  in]nry  to  the  friable  kidneys(page  1891)  rather  than  10  ihe  rcU- 
tivcly  stronjj  and  elastic  asccnding  or  descending  colon.       IVoutids^  if  thcv  p;i 
through   the  cntire  thickness  of  the   uall,  niay  involve  eithcr  o(    ihc^«:  structui 
Wheii  thcy  become  infecte<I.  the  resuUing  ceUulUis  or  adsrrss  wi!l  be  influenced  as 
the  <]irection  it  takes  and  in  ics  liinitation.s  by  ih«  vurious  iascia;  iuid  muscular  bheali 
The  siihrtilanams  comuctive  tisstie  is  loose  and  abundani,  and  is  frequently  the 
of  suppuration  or  of  exten.sive  collpctions  nf  blood  uhich  gravitate  towards  the  il 
crest  or  pass   belovv  it.      The  boundaries  of  cfiusion  into  the  intermuscular  j; 
exiernal  to  the  edge  of  the  erector  apinse  havc  Already  bcen  desenlx-d  {vide  supra 
Within  the  niusculo-aponeurotic  compartments  made  by  the  splitting  of  the  strm 
lumhar  fasria  into  three  lavers   (^page  508)   and   enclosing  the  erector  spina; 
quadratns  Uimbormn  musctcs  the  products  of  suppuration  may  for  a  lime  bc 
fined.     The  niiddlc  and  posterior  lavers  are,  ho»'ever.  verv  dense  and  resisiani.  ai 
therefore,  as  thev  form  the  šhe;uh  of  the  erector  spinie,  that  niuscie  is  rarelv  thca 
of  abscess  of  other  tlian  \'crtcbral  origin  ;  beginning  in  cariea  of  the  neural  arch^ 
however,  an  abscess  m;iy  directlv  penetrate  the  muscle  betw*een  ils  fibres  of  origin 
insertion.     Tht?  anterior  layer.  sejiarating  the  quadratus   Uimhonnn   from   the  sul 
serous  areolar  lissue,  U  verv  thin  anci  is  continuous  \vith  the  transversalis  fascta.    Fi 
this  reason,  al>scesses  originaling  about  the  kidney  or  around  the  ctecum  or  si^'mi 
not  infrenucnllv  perforace  this  layer  and  pasa  either  directlv  through  the  ouler  thi 
of  the  ihm  (juadratus  lumburuin  cxtcrnal  to  the  erector  spinic  fwhich  buttresscs  its 
inner  two-thirds)  or  through  the  transversalis   (ascia   extL*rnal  to  the  quadmtus. 
they  are  high  i  perirenal ).  they  mav  follow  the  last   dorsal   nerve,  which  pierces  t 
fasda  and  the  rnmsversaiis  muscle  just  below  the  last  rth,  and  may  then  make  th«f 
way  through  itie  intcrnal  oblique  and   appear  at  the  outer  l>order  ol  the  erector 
spina*;  or  thev  may  gravitatc  to  the  triangle  of  Petit, — the  interval   f)otu'een  ll 
crest  of  the  ilium  (its  base)  and  the  con^-erging  edges  of  the  cxtcmal  oblitiuc  ai 
latisiiinius   dopii, — \vhere,  as  the    floor  of  the    trianj^le   is    formed    by  the    mlei 
obliqiie,  they  will  be  subcutaneous  as  soon  as  thev  have  perforated  the  latter  m 
An  aljscess  of  lower  origin  fperic;ecal,  pericolir)  mav  reach  the  same  space  by 
lowing  the  iliohvpogastric  branch  of  the  first  luinbar  ner\*c. 

Ahscesses  in  the  lumbar  subsfrous  areolar  thsut  are  more  frequent  on  the 
side.  on  account  of  the  prescnce  of  the  appendix.  Like  abscesscs  of  perinephri 
origin  occupying  the  same  situations,  they  niay  open  into  the  colon  or  sigmoid. 
this  tissue  is  continuous  be]<vw  u-ith  the  corresponding  laver  in  the  pelvis.  al 
originating  there  may  ascend  and  appear  at  one  or  other  of  the  various  points 
scribed.  Trne  iliac  alKcesses  t  vide  sttfira )  are  beneath  the  iliac  fascia,  which  is  cofr 
timious  with  the  transversalis  fascia  at  Ponpart's  ligament.  but  encloges  the  ilio 
muscle  in  a  definite  cnmpartment,  weak  belovv,  where  the  fasria  accompanl« 
muscle  l>eneath  Poupart'3  ligament  to  Kcome  the  peclineal  fascia.  The  upper 
of  this  fascia,  c«wering  the  psoas  muscle.  is  thinner  and  less  resistant  than  the  1 
Abscesses  beginning  in  discase  ol  ihc  Iumlxir  spine  may  penetrate  directlv  into  ihc 
muscular  substance.  Tht)se  beginning  in  the  tlioracic  spine  are  often  so  limited  an- 
teriorIy  by  the  internal  arcuatc  ligament  and  posteriorly  by  the  spine  and  last  rib 
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thev  ari:  divcrtcd  into  thc  psoas  lihcalh  betwccn  ihosc  slips  of  origin  of  ihe 
muscie  whicl»  cotne  froni  ihe  bodies  of  llie  vertebnt  and  those  which  come  from 
thc  transverst  proccsses.  Oiten  tlic  pus  tlcscends,  as  in  iliac  absccss.  to  point  on 
the  llugh  c.Klernal  to  thc  fcnioral  vtssels,  but  not  iiiircqucally  it  passcs  under  the 
exiernal  arcuate  liganicnt  or  pcnotrales  the  psoas  shcaih  at  ils  outcr  edge  and 
the  anierior  layor  of  thc  fumbar  aponcurosis  (to  which  it  is  thcre  attachedj  and 
points  in  the  lojn,  in  which  casc  it  inay  bc  mistakcn  for  one  of  the  absccsscs  origi- 
nating  in  or  spreading  Oiroujjli  the  subserouii  areular  tissue. 

In  the  lypical  psuas  alracess  thc  ihigh  is  tiexcd  to  reUx  the  muscie  and  iis 
sheath  and  to  lessen  the  compression  of  thc  lunibar  nerves  uhich  are  coniained 
within  it.  h  tt-iH  be  oliservcd  that  a  psoas  or  a  truc  iliac  ahscess  is  in  closc  rdation 
to  tliese  ner\'es,  but  is  scparatcd  from  ihc  iliac  vesscls  and,  exccpt  at  the  upjter  por- 
lion,  (roni  the  genilo-cniral  nervc  by  thc  ihick  iliac  fascia.  IHac  ancurism  niay, 
however,  by  pressure  cause  Aexion  of  the  thigh  and  pain  in  ihc  course  of  tlie  same 
ner\'e&. 


ILANOMARKS  ANI3  TOPOGRAPHV  OF  THE  ABDOMEN. 
_ .  T.  The  Aj«|'  and  rarti/aginons  stnutures  thal  constitute  the  apparent  Hmits  of 
tte'>ipJbdonien,  and  that  are  cithcr  visible  or  palpablc,  are  aii  folU)ws  : 

(a  J  The  tip  of  the  emifi.fnn  rarlilage.  on  a  Icvel  wilh  thc  ]o\ver  pari  o( 
ihe  body  of  the  Icnlh  dorsal  vertebra.  (b)  The  sriH-nth,  eighih,  nitiih,  and  tcHth 
costal  carti/iigrs,  fnrming  iho  lateral  boundaries  of  thc  infrasternal  foss;j  f  Fig.  173, 
pa^e  171  >.  A  niitch  Chat  mav  bt  felt  011  the  costal  liorder  indicatcs  tiie  point  o( 
union  of  the  tip  of  thc  tcnth  to  thc  edjje  of  the  ninth  cartilage  ( WooIsey).  {c)  The 
h'ps  of  tke  eUvtntk  and  ttveiftk  costal  cartiiages  are  free,  cxcepi  as  thcy  are  con- 
nected  wilh  each  olher  by  the  intercostal  and  al>dnminnl  mnsrlcs.  Somctimcs  the 
twelfth  rib  is  rudimontan,'  and  does  not  project  bevond  the  cxteriial  cdgc  of  the 
erector  spin.t  muscie.  Hencc  in  planning  operations  ihat  0|ien  the  ahdniuiiial  c:ivity 
just  be)nw  that  rib — as  in  nephrotoniv — it  is  vveil  to  count  the  ribs  from  above  :  olher- 
wise  the  pleura  mi^ht  be  opcned  by  mistake  (  Fig.  15S1).  {d)  T\\c  spim  s  of  thč 
iumbar  veričbra,  corresponding  to  their  bodies  and  rcpresentinj;  thc  posterior  bony 
u-all  of  the  abdomcn,  are  nsefiil  landmarks.  Their  relation  tn  tlie  abdoniinal  con- 
tents  a.s  to  level  has  hccn  described  (page  148).  ie)  The  crcsf  of  the  t/ium,  the 
anierior  and  posterior  iliac  spincs,  and  the  pubie  spine  and  symphysis  have  been 
described  (page  349). 

2.  The  skin  is  n3ua11y  creased  or  furrnwctl  in  proportion  to  the  amount  of 
subciitaneous  fat  or — in  thin  persons — to  the  muscnlar  developmenl.     In   fat   per- 

jpns  t»o  deep  /ransvffsr  furroios  form  across  the  nlxlnmen.  In  ihe  npper  one. 
nfhich  intcrsects  ihe  umbiUcus.  ihe  latter  may  he  cnniplctelv  concealed.  The  louer 
^OiBMfuns  just  above  thc  cresl  of  the  pubes.  Ils  i}oint  of  inlerseclion  uiih  ihe 
ffiKalhn  is  a  conveiiient  landmark  for  the  introduction  of  the  irocar  in  siiprapubic 
tapping  of  a  dtstended  bladder.  It  is  of  use  in  thc  diagnosis  of  femoral  hernia 
Cpage  1774). 

In  cascs  of  ankviosis  of  the  hip-joint  transverse  creases  may  be  seen  nmning 
across  thc  bcllv  bct\vcen  the  umbilictis  and  thc  pubes.  Thcv  are  produced  by  the 
frcer  bending  of  ihc  spine  ihal  is  apl  to  occur  \\\  such  cascs,  the  al«enco  of  some  of 
the  simpler  movemcnts  of  ihc  hip-joint  in  flexion  and  cxicnsion  being  compensated 
for  by  increascd  molion  of  thc  vcrtcbral  column  (Trcvcs). 

Tlie  strirr  ^ravidantm  ;irc  situioiis,  silverv*  slrcaks,  resembling  scars,  tliat  fonow 
atrophy  of  the  conncctivc  tissue  lavers  oi  thc  skin  from  stretching  due  to  abdom- 
inal  distention,  as  in  pregnancv.  ovarian  cysts,  or  ascites. 

3.  /niermnseu/ar  or  /nterfascia/  Markings. — The  linea  alba — ^thc  tibrous  raphe 
fomied  by  the  imion  of  the  sheaths  of  the  recli  at  their  inner  borderB — may  be  scen 
as  a  ver\'  shnllo\v  rtoovc  extendinR  from  the  ensiform  cartiiage  to  the  umbilicus. 
HeIow  tile  tip  of  tlie  xiphoid  this  may  be  a  qiiartcr  of  an  inch  in  brcadlh,  ami  it 
is  apt  to  be  sli^hilv  H^der  just  above  the  umbilicus.  From  a  litlle  belf»w  that  leve! 
— one  to  two  inches — it  cannnt  be  seen.  as  until  it  nears  the  9ymphysis  it  is  mcrclv 
a   Une  of  Abrous  tissue  resulting   from  the  coalescence  of   the  shealhs.       A  litlle 
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abcnre  tKe  syniphy5is  it  tvidens  imo  a  narnnr  uiai^e  (adminiculum),  but  is 
oot  visibic  oa  account  of  the  st^v^mbic  faL  It  iDay  be  cun^enitally  tnuch  wider 
than  normal,  or  mav  be  stretched  by  abdotniiial  svellin^.  and  id  eitber  caae  inay 
be  tbe  seat  ol  veiitral  hemu.  The  afasence  of  Uood-ve^^ls  in  an«!  over  the  linea 
alba  aiui  its  thinness  lead  to  tis  sdectioa  as  ibe  sate  oE  the  incision  in  maov 
abdominal  operations.  ...^d 

The  //ff<'d  semilunaris,  correspooding  to  tbe  othcr  bordcr  uF  the  jJieath  of  dl^H 
rectus  miiscle.  may  be  scen  wben  the  rectus  contracts  as  a  curved  line  firtm  6.5  I^^ 
7.5  cm.  V2^-i-3  in. ;  ext<:Tnal  10  the  Uoea  alha,  at  tbe  le\-el  of  the  umbilicus,  with  ib 
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concavity  inward.  extending  from  the  tip  oF  the  ninth  costal  cartilage  to  thespinel 
the  jjuIks.  As  it  marks  the  point  of  diviaion  of  the  alxiominal  aponeur09( 
(^'K-  5^97  f^  form  the  »heulJi  uf  the  rectus,  it  also  marks  a  fretjuent  line  ol  limit«' 
tion  of  emphysematou3,  hemorrhagic,  or  purulent  extravasations  in  the  latemJ  intr- 
muscular  spaces  (^i'ide  supra). 

The  Hn-ett  iransirrsce,  which  may  also  F>e  seen  as  shallnvr  grooves  when  the 
rectns  is  111  aclion,  and  are  most  marked  in  muscuUr  persons,  correspond  to  thf 
tcndiiious  intersectitms  that  internipt  the  loniriiudinal  fibres  of  the  rectiis.  The\' 
iirc   the   representatives  of    the  intersegmental   septa  which  separate  the   original 
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mvolomes  giving  rise  to  ihc  rnusclcs  of  the  abdomcci  ;  in  some  of  the  lowcr  vcrte- 
braies  ( rt- ptllcs)  these  inUTStctitins  are  replactd  by  bony  bare,  as  seen  in  the 
abdominal  ribs  of  crocodiles  and  some  Hzards  {Halteria).  The  hijfhest  is  about  the 
level  of  the  tip  of  the  ensiform  cartilage.  the  next  at  that  ol  the  tenlh  rib,  the  third 
at  the  umbilicus.  Very  rarely  a  fourth  line  is  seen  bc!ow  this  levcl.  The  sccond 
and  third  are  the  most  constant,  and  divide  the  iipper  part  of  each  rectus  irrto  two 
nearly  quadriUiteral  portions,  easily  seen  in  athleiic  subjects.  These  bands  tend  lo 
prevenl  overstretchin^  or  rupture  of  ihe  rectus  in  cases  of  great  aljduniinal  swelling 
or  of  violenl  contraction.  Tlie  anterior  sheath  of  the  rectus  is  adhcrent  to  these 
tibrous  bands.  Hence  an  abscess  or  a  collection  of  hlood  on  that  aspect  of  the 
muscle  may  bc  confincd  to  the  spacc  bctween  anv  two  of  them.  Posteriorly  this  is 
not  the  čase.  Spasmodic  contraction  of  the  rectus  fibrcs  in  one  of  tlicse  divisiuns  of 
the  rectus  is  the  cause  of  one  variety  of  "phantom  tumor,"  the  swelling  appearing 
and  vanishiug  with  contraction  and  relaxation  of  the  fibrcs, — a  phenomenon  most 
fre<iuently  seen  in  neurasthenics,  biit  which  in  this  instance  may  occasionallv  indicate 
a  reflex  dLstiirbance  bascd  on  some  deep-seated  source  of  irritalion.  Treves  has 
seen,  for  example,  this  conditJon  assoclated  with  canccr  of  the  stomach,  duodenal 
ulcer,  and  malignant  disease  of  the  pcriloneum. 

The  inguinat  groovf  runs  with  a  sliglil  dounuard  curvc  froni  the  anterior 
superior  iliac  spine  to  the  pubic  spine  and  corrcsponds  lo  l\>upart"s  hgamtnt.  As 
ihis  latter  stnicture  results  froni  a  thickening  of  the  lowest  tibres  of  the  aponeurosis 
of  the  external  oblique,  and  as  the  internal  obIique  and  transversalis  muscles  arise 
from  its  outer  half,  it  foIlou's  ihat,  by  rcason  of  its  direct  continuitv  with  the  fascia 
lata,  extension  of  the  thigh  on  the  trunk  increasts  tlic  ttnsion  of  ihc  anterior 
abdominal  \vall.  Hence  in  abdominal  exnuiinaiions  the  thighs  are  f^exed  on  the 
abdomen  to  lessen  this  tension.  At  the  same  tinte  llie  shoulders  and  trunk  should 
be  slightly  elevatcd  to  relax  the  recti. 

Hosteriorlv  the  spinal  fiirro\v  niarks  i!ic  interval  bctu-een  the  ercclor  spina: 
muscles  and  the  line  of  aiiachmcnt  of  the  skin  to  the  tips  of  the  lumhar  spines. 
Farther  out  the  outer  edge  of  ihe  trcctor  spina-  is  palpable  and  ofton  visible,  except 
in  very  fai  persons.  Occasionally  the  pusterior  free  edge  of  the  extemal  oblique  may 
be  seen  when  it  is  not  o\'er]appctl  by  the  latissimus  dorsi. 

4.  The  umbiticus,  cxcept  as  a  lanchuark,  is  of  chief  interest  in  relation  tohernia. 
in  connection  with  which  it  \viU  he  describcd.  The  crcascs  around  and  bt't\veen  the 
folds  of  skin  fnrming  tlie  iinibiHcal  papilla  are  difficult  to  stcrilize,  and  shbuld  receive 
especial  attention  before  operation. 

Fistuktat  theumbilicusmay  be«r/«arvand  duc  to  a  patent  urachus  (pagc  igii), 
OT  fecai,  resulting  from  a  pcrsistent  vitcllo-intestinal  duct.^iMeckers  diverticulum 
(pagei652). 

5.  The  Vcssfts. — The  most  important  artfty  is  the  deep  epigaslric  (q.v.'), 
but  branchcs  of  the  deep  circumflex  iliac.  ihe  last  t\vo  inlercostals,  and  the  abdominal 
branches  of  the  lumbars  mav  require  Hgalion  during  various  abdominal  opcraiions. 
The  coursc  of  the  deep  epigastric  artcry,  ivhich  is  sometimes  the  source  of  irouble- 
some  homorrhage,  shnuld  be  remenibered  in  studving  the  anterior  \vall  of  the 
abdonien.  A  line  dra^vn  willi  a  slight  invvard  curve  from  the  jtinction  of  ihe  inner 
and  middle  thirds  nf  Poiiparts  liganif>nt  towards  the  umbilicus.  crossing  the  outer 
edge  of  the  rectus  muscle  alniut  one-third  the  distance  bet\vcen  the  level  of  the  sym- 
phvsis  ptibis  and  that  nf  the  navel,  wiil  indicate  the  coursc  of  the  louer  jiart  of  this 
vessel.  At  ihe  internal  abdominal  and  the  fenioral  rings  it  lias  imnortatit  retations 
to  hemia!  s;ics  (^page  1493);  it  lies  al  tirst  at  the  side  of  the  rectus  ni  ihe  subserous 
areolar  tissue.  then  in  the  transversalis  fascia,  ihcn  within  the  sheath  of  the  rectus 
(above  the  foUI  of  Ilnuglas)  bchlnd  the  niiddle  of  the  muscle.  and  linally  in  the 
muscle  itseU.  It  therefore  runs  from  uithout  inu-ard  and  bccomcs  more  superticial 
as  it  asccnds. 

Wiih  the  exception  of  the  superior  epigastric  and  ascending  lumbar,  ali  the 
abdominal  and  pclvic  vcins  em]>ty  dircctlv  or  indirectly  into  the  inferior  vena  cava 
and  are  therefore  affected  by  the  conditions  that  obslruci  that  vessel  ;  hence  the 
superticial  veins  are  often  varicose.  Although  their  varicositv  is  iisually  a  result  of 
obstruction  in  the  portal  vein  or  inferior  vena  cava,  it  may  occur  independently  of 
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obstructive  causc.  as  do   inany  cases  of  varicosc  veins  of  ihe  Io\ver  L'xtrernily,  anti 
may  be  vtrv  largc  and  extrc»Kiy  lortuous  ( rapu/  medustr). 

Tlie  niecliaiilsm  o(  the  produciion  of  llns  form  of  vrtricosttv  by  [lonal  obsm: 
tion  will  bc  more  readny  undcrsluod  by  reference  lo  Fiy.  554.  wliich  ulso  etjiUn« 
oiher  phenuinena  assdciatcd  witfi  that  c(inUition. 

The  stiperftcial  cpi(iastric  vein  is  oftcn  visibic.  Throiigh  its  aniistojnosu  wiih 
the  deep  and  superior  cpigaslric  vcins  il  is  conneclcd  with  ihe  portal  and  paruralalicil 
veins  and  may  be  enlarged  as  a  symploni  of  hepatic  dtsease  (  page  1727). 

The  area  of  redness  abuul  ihc  uinbilicus  seeii  in  some  forms  of  perilonJtis  is 
probabIy  dne  to  inflammation  extending  along  llie  obliteraied  umbilicat  vcins 
(page  1757). 

The  surface  veins  aliove  the  umbiliciis  cmptv  into  ihc  axiUa  and  those  bdt»w  ihai 
level  inlo  ihc  groin.  but  the  vcnous  currculs  may  bc  rcversed  by  discasc  For 
example.  the  snperhcial  epig;Lstrii:  arul  huperfurial  circumflcx  iliac  normallv  einptv 
into  the  internal  saphenoua  vcin  a  bttlc  below  l'oupart'3  ligament.  In  cascs  o\ 
obstniciion  of  the  inferior  vena  cava  ilie  blood-current  is  reversed  (as  it  is  in  tk 
corresponding  deep  veins),  liiey  cnlargc,  and,  by  anastomosing  with  ihe  superiur 
epigastric,  internal  manimary.  and  ihoraco-epigastric  veins.  carrv  blotxl  from  the 
Iower  Unibs  into  the  axiUary  or  innominaie,  and  so  inlo  the  superior  vena  cava. 

In  he|)atii:  iibstruirtion,  although  the  superfidal  epigastric  may  bccomc  varicos* 
(through  its  connection  with  the  parumbilical  and  porta!  veins),  ihis  reversal  of  ihc 

blood-current  does  notoccur 
Fig.  534.  in  it.   as  may  be  shown  hy 

emptving  the  veJn  by  prcss- 
ure  and  observing  the  di- 
rection  of  the  current  as  it 
retills. 

Thesuperficial  fvuiphafin 
of  the  abdominal  \vaU  bclov 
ihe  iimhilical  level  emptv  into 
ihe  nodes  at  thegroin.  thosc 
above  that  level  into  the 
nodes  in  the  a.xilla. 

6.    The  nerves  of    the 
abdominal  wall   (page  535) 
have  alreadv  been  described 
in  their   relalion    to  various 
clinical    phenomena    ( pages 
^^^'S-  1755^-     Inaddilion.it 
should  be  said  here  that  the 
definiteness    of    ihe    rclation 
in  ner\-e-suppiy  betwecn  cu- 
taneous  areas  and  abdominal  organs  is  often  of  great  valnc  in  diagnosis.      As  the 
sixth  to  the  twelfth  tliuracic  and  llie  (irst  Kimhar  spinal  segments  aid  in  the  ner\'e- 
supplv  to  the  alKJomlnai  viscera,  and  as  the  corresponding  spinal  nerves  SLipply  ihc 
skin  of  the  abdomen.  pain  due  to  \iscera!  disease  is  often  referred  ( through  the  com- 
nninicating  branches  with  the  .splanchnic  and  the  sympathetic  visceral  nerves )  to  the 
peripheral  lerminations  on  the  skin  of  the  abdomen,  which  may  even  be  sensitivc  to 
the  toucb. 

It  is  possible  10  map  oiit  approximaiely  on  the  surface  the  areaof  distribution 
of  the  cutaneous  branches  frotn  cach  of  these  segments  fFig.  535). 

Head  has  assuciated  as  follous  ihese  areas  f  \vhich  are  alme^st  identical  wiih  the 
areas  of  distribution  of  the  corresponding  spinal  nerves)  and  the  viscera  in  dosest 
connection  with  theni  : 

The  sixlh,  scventh,  eighth.  and  ninth  thoracic  segments  uilh  the  stomach  ;  th« 
ninth,  tenth.  cleventh.  and  tvvclfth  thoracic  segments  with  the  intestinal  tnict  ;  the 
seventh.  eighth.  ninth.  and  tenth  thoracic  segments  \vith  the  liver  and  gall-bladdcr  ; 
the  tenth,  eleventh,  and  ivvelflli  ihoracic  and  the  fiist  liimbar  segment  with  the  kid- 
nev  and  ureter ;  the  second,  third,  and  fourth  sacral  with  the  rectum. 
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The  distribution  to  the  pelvic  organswiU  be  considcrcd  later,  but  it  may  be  saiJ 
ihat  tlic  i>elvic  visccra  are  supplicd  from  the  fihh  lumbar  to  thc  fourth  sacral 
iiitnt  .ind  that  no  \  isceral 
anches    eniei^e  Irom    the  Kig.  535. 

ond,  third,  or  fourth  iuin- 
bar  scgments. 

Division  of  any  of  the 
loior  ntTvea  intericrcs  uilh 
the  iutiction  aiid  uiciiiiately 
wilh  thc  niitrition  of  ihat 
portion  nf  thc  miisculature 
of  tho  ahdoiiiinai  uall  that  ts 
supplied  !>y  iheni,  ^iving  rise 
to  weakne!S3  uvcr  ihat  area, 
favoring  the  development  of 
venlrat  hernia,  and,  if  cx- 
tensive,  interfering  with  thc 
physioloj»ical  action  nf  tliose 
mu^clcs  in  defecation,  urina- 
ion,  ur  parturilion. 

For  clinical  purposcs 
thcse  nervcs  may  be  divided 
into  ihrce  groups  (Eads): 
{{a)  the  scventh  and  ei})[hth 
mtercoHtaJs  ascend  i)bli(iitely 
and  supply  tht  iipper  third 
of  the  abdominal  svall  ;  (d) 
thc  ninth  and  tenih  intercos- 
tals  run  liurizontativ  iinvard 
and  siippiy  the  middle  ihird  ; 
c)  thc  cleventh  interrostal, 
elasllhoracic,  andthcilio- 
hvpogastric  and  ilio-inguinal 
nen-es  run  oblupiolv  down- 
ward  and  inward  and  bupply 
"  e  lower  third. 

It  is  obvious  that  verti- 
cal  incisions  clscuhere  than 
in  thc  linca  alba  (thc  nen'cs 
do  not  cross  thc  mid-line) 
will  divide  a  larger  nunibcr 
of  theae  nerves  and  rcsult 
in  more  extensive  atrophv  of 
'  bdominal  wa)l  than  will  in- 
isions  more  nearly  parallel 
ith  the  nent-s  and.  when 
possiblc,  with  the  chief  mua- 
ciiiar  fibrcs  of  thc  rcgion  in- 
'olved. 

TAc  Anaioftiy  o/  Ah- 
hiiihia/  /ndsious. — A  dia- 
matic  rcprcsentation  of 
lie  structurcs  of  thc  abdom- 
'ina!  vvall  in  iheir  relaiion  to 
thc  most  hnportant  incisions 
mav  hclp  to  clucidatc  the 
pmclical  application  of  sonic  of  the  ahovc-mentioned  farts.  Il  should  he  noted  ihat 
in  niany  of  thcse  incisions  thc  appro.\in]atdy  paralld  fibrcs  of  thc  intornal  oblique 
nd  tranaversalis  (when  tliey  are  both  muscular;  niay  bc  rcgardcd  as  one  laycr  and 


Dlkvnimof  distnbuiionolciitatieuu^  ticr%es.  I>3«nl  onfiguresof  Huse 
•ndi>[  Cuiii)itii{ban).  0>i  ri|^htsi>lc,%rcsu^  NUf>plictJ  l)y  Indicatcd  nervesars 
»hu%i-Ti:  011  kil  siric.  piiiTit«  al  wlitch  iicn-r«  |ller^■^  ihe  Atfti  tesrili.  i-^, 
i"^,  JI'',  division*  fif  fiUh  cntnial  ncrve ;  tnA  (trcat  uvrtculir;  CO,  SO, 
(rrtaler  Jiod  ■rti:illor  •vrii.iul  ;  Si.'.  4ii|RTl'ii'i.il  i<r\'ifnl  ;  .S/,  C/,  .<c,*icfnnl. 
■.-Icivliubr.iiiiil  jtn>mia!t>ninrhirj|o(  nupntrlavtculnT  i.Vc/l ;  0,circuraflex: 
AfS,  rmn.iuli»-*|iiml :  ff/,  inifm«eii-hnm*nil ;  /./C,  /I',  tciiiLCT  Intirni.it  nml 
iiileiiial  culnTicoiit;  ^("  rilcnwil  c-utniicous;  //f,  iVu>^^-poif;;i%iTic  ;  //,  itia- 
iniruliinl;  /"".last  Ihntadr;  /."(',  sfiiil.i.cnin>t ;  Af.eUrnial  ruuin:ou»; 
.Vt\iiii*lilfetuiiiii«mu<i;  /C,  inKrnni  rutaiicoo«;  /*,  pudlc;  A'."?,  »niall»iciiitic; 
i},  ohlumtcir :  l .  T.  L.  utid  S,  i-ervicat.  thotitcli-.  lumbar. aii<l  »plital  iicrics. 
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separated  on  ihe  same  line.     No  eRort  has  bcen  inade,  Uierefore,  to  show  ihe  l^cf 
muscle  in  the  diagram. 

Incisions  Nos.    i,   2,   and  3  are  thrtiiijjli  the  Hnea  aiba.   No.  2  being 
around  llic  umbilicus  to  the  left  to  avt)id  the  parumbilical  vein  and  the  round 
ment  of  the  livcr.     The  chicf  advanlage  is  the  accessibiliiy  10   the  whole  cavitv 
afforded  by  prolonginK  the  indsion.     The  sliglit  va!šoularity  o(  ihe  median  raphe 
and  t]ie  thinness  ol  the  abdominal  wan,  wlulc  uperative  advantages,  tend  tu  lavur 
the  latcr  produclion  of  hcrnia. 

Incision  No.  4.  combines  the  disadvanta^es  of   the  Incisions  through  the 
alba  with  the  added  interference  with  the  nenf€NSLippIy  to  the  rcctus. 

Incision  No.  5  (McBurney)  has  been  descrit>cd   (page  1685).      It  repr 
nicrelv  the  separation  of  the  aponeurotic  fibres  of  the  external  obliquc  ;  the  deepff 
wound  separates  the  internal  obliqiie  and  tranavcrsalis  fibres  transvcrsely.      It  niay 
bc  notcd  thai  its  inward  extension  (Weir),  even  it  it  involves  division  insleadol 

retraction  of    the  rcctusfpajje  1685), 
Fig.  536.  vvould  etiually  avoid  nerve-trunks,  bat 

mightittvolvt  hgaiion  of  the  dccpepi- 
gastric.      The    resuliing  scar  in  iht 
rectus  wou!d,  however,  mercly  add  i^H 
effect   another    /inra   /ransfrrsa  aa^H 
woiild  not  impair  the  eflicicncy  d  thj(^^ 
muscle. 

Incision  No.  6  ( Eads")  separati 
the  same  structurcs,  but  affords  a  ht 
ter  opportunitv  (or  approach  to  man 
appcndicular  absccsscs  vithout  goii 
ihrough  the  peritoneal  cavity  (pagc 
1685). 

The  incision  for  inguinal  čoke- 
lomy  f  page  r  688)  may  be  made  on  th 
samo  lines  as  those  just  dcscribcd. 
Incision   No.  7.   aftcr  division 
th).exlernal  obliqiie,  permits  the  sepa- 
ration uf  the  tibres  of  the  internal  ob- 
Uque  anti  o(  the  upper  abdominal  in- 
tercostal  nervea.  which,  like  the  oihcrs, 
nm  bcncath  that  muscle.  and  is  used 
to   gain    access    to    the   gall-bladder 
region. 

Incision  No.  8  also  respects  the 
interna!  ohlique  fibres  and  the  sevenlh  and  eighth  inlercostal  nervcs  and,  when 
used  for  gastrostomv.  pcrmits  the  development  of  a  valvular  or  sphincteric  action 
about  the  orifice  (page  1633). 

Incision  No.  9 — the  vertical  incision  through  the  lectus  rccommended  for  gas- 
trostomy  ( IIowse)— must  divi<le  ihe  teniiinal  branchesof  ihe  intercostal  ner\'es,  and 
conscqucnlly  that  poriion  nf  the  muscle  distal  to  the  line  of  division  will  hc  weake< 
or  paraivzcd  and  unahle  10  contribute  to  the  formation  of  a  sphincter  (^Elads). 

The  incision  for  lumbar  rolostomv  has  been  dcscribcd  (page  1688).     The 
maining  incisions  lhroiij;!i  the  loin  mav  be  mnre  appropriatelv  considerecl  in  relali 
to  the  approach  to  the  kidncvs  or  urcters  (page  1894). 

Anatomifai  Rclations  beariug  oti  Ihe  Examina{ion  nf  the  Abdomen, — Harris  has 
suggcstcd  utilizing  the  fixed  and  circuitous  rtnitc  of  the  colon  (Kig.  1383)  to  subdi- 
vide  the  abdominal  cavily  by  laking  the  inner  or  mesial  lavers  i>f  the  lonjfitudinal 
mesocoloiis  and  the  inferior  lavcr  of  the  tninsverse  mesocolon  as  the  (.li\iding  lines. 
We  would  thiis  obtain  four  reijions, — namely,  (i)  the  central  r^ion  siirround«l  by 
mesocolon,  (2)  the  svipcrior  region  lying  aimve  the  Iransvcrsc  mes<»colon,  (3)  ihc 
right  postero-lateral  and  ( \)  the  Icfc  posiero-latera!  regions  lying  extcma1  to  an^H 
behinci  the  longitudinal  niesocolons.  ^H 

Tumors  of  spccial  viscera  begin,  as  a  nile,  in  the  region  normaIly  occupied  \rf 
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those  organs,  and  often,  when   they  overlap  its  boundaries,  displace  the  colon  in 
dehniic  directions. 

The  course  of  the  colon  being  made  apparent  by  inflating  it  wilh  air.  it  may 
thereiorc  bo  said  that : 

1.  Growth  in  the  cenirai  region  wouId  includc  tumors  o(  the  omentum,  mescn- 
tery,  small  intestine,  and  peritnneiiin.  niany  retroperitonpal  tumors,  and  siich  growths 
afltctinij  the  female  generative  apparatus  as  riw  from  the  prlvis  into  the  abdomt-n. 
In  ihe  ialier  čase  the  ca-ciinj  and  siginoid  uould  be  dispUccd  upward  and  outward, 

2.  Tumors  beginnin^  in  the  suprrior  re^^ion  would  inchide  those  of  the  Hver, 
gfall-bladdcr,  stomac]i.  Icsscr  omentum,  spiccn,  and  pancreas.  Harris  calls  attcntion 
to  the  fact  that  pancreatic  cysts  have  usually  been  mislaken  for  ovarian  cysts, 
aJthou^h  the  former  almost  always  displace  the  transverse  colon  downHard.  They 
also,  being  rctroperitoneal,  carry  it  forward,  while  tumors  of  the  spleen,  although 
they  causc  downward  displaccment  of  the  colon,  especiallv  cf  the  splenic  (lexure, 
override  it  and  hug;  the  antorior  ahdominal  uall.  Enlargentenl  of  the  gall-bladdor 
similarlv  tcnds  to  dcprcss  and  tu  ovcrlap  the  right  half  of  the  transverse  calon. 

3  and  4.  In  the  postcro-laieral  or  exleriia/  regions  the  most  common  tumors  are 
those  ol  the  kidneys  ;  but  aa  they  are  ali  retroperitoneal,  they  tend  to  cairj-  the 
ascending  or  dcscentlinj;  colon  forward  as  well  as  mward.  There  are,  of  course, 
exceptions  to  these  relations, — as,  for  cxamp]c,  in  the  caso  of  a  movable  kidncy, 
which  mav  be  displaccd  so  as  10  carr\'  the  inner  laver  of  ihe  mesocolon  foru-ard  and 
iDward  and  so  have  the  colon  Iving  to  the  outer  aide, — but  thcy  are  rarc,  and  the 
anatoniical  relations  described  are  of  distinrt  diagnostic  valiie. 

BowIby  has  formiilated  the  anatoniical  reasors  for  first  expIoring  the  right  lower 
half  of  the  abdomen  in  rases  of  intestinal  ohstruciion  of  (]f>ubtful  origin.  He  says 
that  herc  are  to  be  foimd  :  {a)  the  appendix  ;  {b)  intestinal  divenicula  pcrhaps 
attached  to  the  umbilicns  or  to  the  neighboring  mesentery  :  {c)  a  comincm  sile  for 
volvulus. — that  is,  the  ca-cum  ;  (^  )  a  usiial  site  for  the  lodgnient  of  an  iinpacted  gall- 
stone. — that  is,  the  Iow'er  part  of  the  iletim  ;  [f)  a  coniiiu)«  place  foi  atihesions  due 
to  caseous  mescnteric  glands  ;  ( f)  the  sites  of  right-sidcd  ingiiinal.  femoral,  and 
obturator  hernia*.  Fiirther,  if  the  olistruction  is  in  the  small  intesiine,  it  is  in  the 
right  iliac  fossa  that  iindistended  intestine  will  bc  found,  and  if  this  can  be  secured 
and  traceil  upvvard.  it  is  the  surest  guide  to  the  stat  of  obstruclion. 

A  brief  resitmc  of  some  of  those  symptc)ms  of  abdominal  discasc  having  a  delinite 
anatomicat  basis  \vill  ser\'e  to  complete  the  consideration  of  this  important  region. 
The  patient  being  supine  \vith  the  thlghs  fle.\ed  : 

1.  htspedion  mav  show  :  {a)  an  asyinnietrical  suelling  referable  to  a  particular 
organ  or  region  iz*idr  supra^  ;  it)  general  disicntion,  which,  if  chie  to  ascites,  wiU 
cause  bulging  of  the  ftarks,  the  fluid  scttling  in  the  decp  laleral  recesses  of  the  niiddle 
JEone  ;  if  to  flatulence  ur  intestinal  [laresis,  a  more  symmctncal  enlargement,  nsua]ly 
somewhat  emphasizetl  in  the  central  region  on  account  of  the  presence  thcre  of  the 
ooils  of  thin  and  easilv  dilatable  small  intestine  ;  If  to  pregnancy,  a  rounded  cen- 
tral promincnce  in  the  Iowcr  abdomen  ;  (c)  retraction,  which  if  extreme  ('scaphoid), 
might  be  dne  tn  tvibercnlous  meningitis,  to  Icad  poisnning.  or  to  nther  cause  ot  great 
emaciation  :  f*/)  oedema  of  ihe  bkin,  indicating.  if  local,  an  abscess  umlerlving 
and  close  to  or  in  the  ahdominal  \vall  ;  (>)  enlarged  veins  (vidr  supra )  ;  ( f )  a  flat* 
tened  umbiticus  in  ovarian  or  uterine  growlh,  or  a  poutirig  umbilicus  in  asoites  or 
tubercnliius  peritnoitis. 

2.  Paipation  mav  disciose  :  {a^  rigiditv  of  the  abdominal  wall,  \vl»ich.  If  in  the 
right  hypoch(ni<Iriac  region.  woulfI  suggest  gall-bladder  disease  ;  if  in  the  epigastric 
r^ion,  stomach  iilcer  or  pancreatitis  ;  if  in  the  right  iUac  fossa,  dLsease  of  the  appen- 
dix  or  cacum.  The  enlirc  absence  of  rigidilv  in  a  čase  of  acute  abdominal  pain. 
especiallv  if  the  Ialier  is  relieved  by  pressure,  indicatcs  an  al>sencc  of  inflammation 
and  suggests  irregular  ur  spasmodic  peristalsis  fcoHc)  as  the  causc  ;  {b\  [nilsation 
due  to  llie  upheaval  of  a  growth  by  vessels  beneath  it,  to  an  aneurismal  swel!ing.  or, 
in  tht  line  of  the  vessel  and  in  thin  persons,  to  the  pulsc  in  a  n<jrm:il  aorta  ;  ic)  tendcr- 
ness.  uhich  is  sometimc-s  misleading  on  account  of  the  association  of  visceral  disease 
and  reflected  snrface  i>;iin  {x'ide  supra).  For  example.  the  characterislic  tendemess 
of  appcndicitis  is  over  McBurney's  point.  but  there  may  be  not  only  pain  but  also 
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tenderness  in  the  umbilical  region.     Tl»e  rertecled  pain  of  o\:iritis  mav  he 
the  costal  mai')i;[in  or  alonjj  thc  crural  branch  of  thc  genita-crural  ncrvc,  uhcrcsui 
ficial  tciiclerness  inay  be  eliciced,  uhereas  the  deep  pain  is  in  the  ovary  itself  (M. 
Robaon ). 

3.  Pat»  duc  to  abdomiiial  discase  has  lačen  dcscrilitd  in  conncction  witb 
various  viscera  (pa^e  1756), 

4.  Nf  iich  infonnalLun  may  bv  t:licittxl  by  ptrrcussifftt,  as  the  dulneas  iii  the  flaiib 
(  movable  on  change  of  pobi  1 1  on )  due  ta  aacites,  or  the  localized  lynipatw  duc  to 
volvuhis  or  t«i  the  escapc*  of  g.is  froin  a  ruptured  appt:ndix  into  a  siirrounding  absct^ ; 
or  hy  ausctfitafion,  as  thc  absencc  of  the  usual  intestinal  sounds  when  a  gener.'.!  1  ■ 
toiiitis  hiis  arrcsted  peristalsis  ;  or  by  injfation  of  the  stomach,  as  on  dislint>iii~  . 
bet\vtt-'n  a  j^rovvth  of  ihat  viscus  and  a  retroperitoncal  tumor,  or  of  the  coion  \:dt 
supra),  ttliicli  will  ihen  lie  ljelow  and  jjcrhaps  bchlnd  an  cnlarged  gall-bladdcf  dnd 
in  Iront  and  probab!y  lo  the  inner  side  of  an  eniarged  kidney. 

Thtse  and  other  procedurcs  are  too  technical  to  be  described  here  in  detail.  but 
are  inentioncd  thai  thev  may  be  associated  with  the  anatomical  relations  on  which 
thcy  dcpcnd. 

It  should  be  noted  thal  Treves  and  Keith  state  that  the  ileocaecal  valve 
sponds  to  the  spino-umbiHcal  liiic,  that  the  rcpion  of  the  \aK-e  in  a  normal 
is  usually  tender  to  pressure,  and  tliai  the  rool  of  the  appendi.\  is  placed  more 
one  inch  lower  and  perhaps  niore  inlemallv.      This  slatemcnt  if  ctmfirmed  \vi!l  havc 
a  most  important  bcaring  on  thc  \'alue  of  ccrtain  sympioiixs  thought  to  indicatc  Uk 
existence  of  appendicitis  ((jage  1683). 
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THE  THORACIC   MUSCLES. 

{it\    THE  RECTUS  MUSCLES. 

The  rectus  abdominis,  l>eing  sujjplied  by  tlie  Iower  intercostal  nerves,  o  wi- 
dently  a  derivativc  of  ihe  thoraclc  inyotomes.     That  portion  of  thc  rectus  rT'jU|' 
of  muscles  w"hich  should  be  derived  from  tlit:  up]>t:r  ihoracic  mvotomes  ia  nomnillv 
unrepresented.  altliough  the  occasional  exteiision  of  the  rectus  abdominis  to  the  up] 
costal  cartilages  or  even  to  the  clavtcle  is  probablv  an  indication  of  it. 


{b)    THE  OBLigUUS  MUSCLES. 

1.  Intercostales  externi.  4.   Levatorea  coatarum. 

2.  fntercostales  interni. 

3.  Triaiigiilaris  sitimi. 


5.  Serratus  posticus  .sui)erior. 

6.  .Serratiis  posticus  inferior. 


Here,  again,  a  considerable  portion  of  the  obliqui  and  transversalis  at 
is  derived  from  thoracic  mvotomes.      fn  addition,  ho»ever,  a  number  of  muscb 
belonging  to  thc  group  occnr  in  conncction  with  the  ribs. 

I.    Intercostales  Externi  fFig.  537). 

Attachmcnts. — The  external  intercostal  miiscles  are  eleven  in  numf) 
stretcliiii^;  across  ali  the  intercostal  sjkiccs  from  the  lo\ver  bordcr  of  one  rib  10  ik 
upper  b<irder  of  the  ne.xt.  The  tibrc-s.  which  are  largclv  inlerspcrsL-d  H-idi  stninils^ii 
conncctive  tissiie.  are  dirccted  do\vnward  and  foruard,  and  form  in  e:ich  intercosol 
spacc  a  shect  which  exten(.ls  in  the  upper  spaces  from  thc  iiilx.-rcle  of  the  rib  toiht 
junction  of  ilic  rib  \vith  its  costal  cardlage  and  in  the  lo\ver  spaces  is  continued  upi«« 
the  cartilag«*.  The  interval  bct\veen  the  medial  lw;»rders  nf  the  upper  muscics  afid 
the  I>order  nf  ihr  sifniuni  is  iM"ciii)ied  I>y  a  shcet  of  ronnecti\*e  tissue  known  as  the 
ext€rnal  iriterfostal  fascia  tir  anterior  intercostal  apotteurosis. 

Nerve-Supply.-  Ky  thr-  antrrior  divisions  (intercostal  ner\'es)  of  the  thoracic 
nerves. 

Action. — To  dra\v  the  ribs  up\vard. 


2.   Intercostales  Intekni  {FiR.  537J. 

Attachments. — The  internal  intcrcoatals  Ite  immetliatcly  beneath  thc  exlemal 
ii»d,  like  thtrst,  extencl  across  each  of  ihe  interci>sia!  spaces.  The  tibrtrs  have  a 
direction  almost  at  righi  aiij^jlcs  Lo  thost  of  thc  f.vttrnal  inturcostals,  bcinj;  liirecteii 
obUi^uclv  dowm\arti  uikI  invsard  irtim  the  louer  border  oi  one  rib  and  ils  cosUU  car- 
tiLij;e  to  the  upper  Imrder  of  the  ne.\t.  The  muscie-sheets  s<i  formed  exteiid  from 
thc  me<Jial  extrcmity  o(  each  intcrctMtal  spacc  as  far  Ivick  as  the  angles  of  the  rihs, 
Kconiing  ihcre  CDntiiiuous  \vith  an  inlcrtial  inkreostal Jmda  or postcrior  inivrcostai 
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Enemil  IntcKOMal  fascbi 


liitcrn«!  inicTLiMUtl  mtu- 
cle«,  aiil«rlor  pari  covetcd  7 
r  calcraal  lucia 


1nl«nial  iiitcirostal  mase  les.  ^ 


V\v^x  vKtental  intercoMKi 


Internal  IntcfcosUl  (iscis 


I^wercxlcTT)al  intercMlAl 


Divieciion  of  llioraclc  wall  uj  Icit  aidc.  shuvriiiK  Intuikvtlal  musilca  Aiid  (asciar. 

?fW.*/V  which  cfjiitinues  b<ickwarfl  to  the  tubercies  nf  the  ribs.      The  niedial  fibrcs 
miiseles  nf  the  lou-er  two  intcrcostal  spares  l>LTrnne  continumis  witli  ihe  upper 
portion  of  ihe  internal  obIique  musde  of  the  aMoinen. 

Ncrve-Supply. — The  anterior  divisions   (intercttsial    nei"ves)  of   the  thoracic 
nen'cs. 

Action.  -To  drau'  the  rilw  upw:u'd. 

The  Subcostal  Musčles.— rostenorly  thi*  fibres  nf  the-  various  internal  inlercosials  di>  not 
onfine  themsclves  to  a  sinsk  intcrcosta!  spacc.  biit  eNti-nd  d<Kvnwiird  to  Uit.-  nexi  spacu  iHrliju-, 
prrading  oiit  in  tlie  nnisde-slitrcl  of  ihal  space.  These  fibrt-s,  \vhich  var^-  gn.-al!y  in  tlic  t;x- 
nt  rt(  ilifir  dcvelopmcnt,  form  what  are  lermed  ihe  subcostiil  niuscks. 
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3.   Triangularis  STERNr  (Fig.  5.18). 

Attachments. — Tlu-  trianijiilaris  sterni  (m.  iransvcrsus  thoracis)  forms  a  diin 
sheet  situ.iietl  upon  the  pnsterior  surface  oi  the  medial  portiun  iif  the  anterior 
thoracic  \vaU.  !t  arises  at  one  ecljjc  by  a  series  of  slips  from  the  costal  carulage*  of 
ihc  stoond  or  third  U\  the  sixth  or  scvenih  rib  :  the  upper  fibres  are  dircctcd  obliquely 
down\iard  and  mediallv  and  ihc  Iower  ones  transvcrsel)'  to  bc  inseried  by  a  thin.  ftai 
tcndon  to  the  sidcs  oi  the  luwcr  portion  of  the  sternum  and  to  the  xiphoid  proctsi 
The  lower  fibres  ol  ihe  inuscle  are  praclically  continuous  wilh  those  ol  ihe  transversus 
abdominis. 

Nerve-Supply. — By  the  anterior  divisions  (intercostal  nerves>  oi  the  second 
or  third  lo  the  sixth  or  seventh  thoracic  nerve. 
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INsMcIioo  o(  anUtior  ihoncic  wiill  from  bcbiml.  »hovviiis  trianeulanit  nenii  and  iniercimjil  tnuvicft. 

Action. — To  draw  downward  the  anterior  porlions  of  the  ribs  and  so  assč^  in 
expiratinn.  ^ 

Relattons. — The  internal  mammar>*  vessels  pass  do\vnuard  U|>on  the  anieriof 
surface  of  the  n>iiscle,  se|)arating  it  froni  the  fibres  of  the  interna!  intercostalsL 


4.    Levatores  Costarum  (Fig.  521). 

Attachments. — The  levatores  costanim  form  a  series  of  thin  triangular  rnus- 
cles  which  arise  Irom  the  transverse  processcs  of  the  seventli  cen*ical  and  aH  ih«' 
thoracic  vertebra-  except  the  twelfth.  They  are  directed  downward  and  latcnllyw 
be  inseried  into  the  posterior  surface  of  the  next  succcedinjj  rib  [levatores  rosfarvn 
brevts)  between  ihe  tiibercle  and  the  anglc,  some  of  the  fibres  of  the  Iower  iin»- 
cles  passing  over  a  rib  to  l>c  inserifd  into  ihe  ne.xt  l>ul  one  l>elow  {levafores  cosianf^ 
hngi). 


^ 


LotiKtsitimua  doni 
DoTsal.  ccrvkni.  and  thonicic  muscl«*, 

t€br<e.  lis  fibres  are  directed  dow'nward  and  laterally  lo  be  inserted  Into  the  outer 
surfacc  of  ihc  stcond  to  tht*  fifth  ribs,  latcral  to  ihcir  angles. 

Nerve-Supply. — Froni  ihe  iinterior  divisions  of  the  first  to  thc  fourth  thoracic 
ner\'ea. 

Action. — To  raise  ihe  ribs  to  which  it  is  atcached  :ind  accordingly  assist  in 
inspiration. 

6.  Serratus  Posticus  Inferior  (Fig.  559). 

Attachments. — Thc  infcri<ir  postcrior  serratiis  atises  by  a  broad  but  thin 
tendon  Irom  the  posterior  layt'r  of  the  lumbo-dure;»I  fascia  froin  about  tfic  Icvel  of 
the  second  lumbar  to  that  of  the  tenth  ur  cleventh  thoracic  vertebra.      Its  fibres  are 
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directed  upnard  and  taterally  and  are  insertčd  into  the  outer  surfaces  of  the  lo»er- 
four  ribs. 

Ncrvc-Supply.     Fmm    the  anterior  divbions  of    the  iiinlh    tu   the  udfthBL. 
ihuracic  nerves. 

Action. — To  dr;tw  ilie  ribs  to  which  it  is  attached  downuard  and  outWini_ 
The  muscie  coniracts  duriiij;  inspiration  and  iissists  in  lliis  act  by  countcractin>j  ihta 

iendency  which  the  costal  part  of  the  diaphragm  haa  to  escpend  a  porlion  of  its  ccm- 

traction  in  draivinij  the  lu\ver  ril«  upttartl  an<!  invvard. 

Variations. — \'iiriatioito  jii  tlie  t- xtent  of  iheir  orij^n  are  not  uncommon  in  lxrth  the  postpnitw- 
Sfirali.     SirclchinR  l)i;twfi:ti  llu-iii  tlit-re  is  aii  aponeiirosis,  K-mied  the  z>er/ebru/  afiaru-unnis , 
\\Wich  mtrtsenLs  ihi.'  dt-Rt-ni-Talcd  i>urtion  nf  a  large  miiscle-shttt  preseut  in  the  lower  niaii»- 
malia,  ul  uhich  Uie  turo  posttrrior  lierraU  are  the  perslstent  upperand  lower  purtions. 

U)   THE  HVPOSKELETAL  MCSCLES. 
The  hvposketetal  jfTO"P  C'f  mnsclcs  is  practically  nnrepresentcd  in  the  thoracii.' 


regton. 
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The  Deep  Cervical  Fascia.— ^The  deep  ccrvical  fascia  (Tascia  colli)  is  a 
well-niarked  slieet  of  connt^clivL-  lissne  \vhich  lies  iKrneath  the  p!atysina  and  (omis  a 
coinplete  investnient  for  llie  neck  rejjion,  givin)^  oflf  froni  its  deeper  suriace  numer- 
OU3  thin  lameli^  which  surround  the  varioits  structures  of  the  neck  region.     Pos- 
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S»cini>b>oid 
Tliyio-hyoidN^ 
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Plaivsma— 
Sler  n  o-tiMui  I  oi  d - 
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St-alctiiui  poMlicus  - 
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Levaior  ariguli  Hca|mlic 

MultlAduH  &]iintr- 
Sem  i  spina  I  is  ccivlcb- 


Tnipeziu*—     .  -._ 
Splcntus  capit«— '  ■ 


-Thyrold  rartilsK« 
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-Aivieniiid  canibicc 

;  — Rilfhl  caniliil  %iUTy 
Riffht  Inlriiuiljufiibi 
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.Vencbral  »nrry 

-J-V  ctnHail  vertcbra 

Sptnal  card 


^Ugamentum  nndM 


CompIcKtu  - 


^ 


Scction  acrosft  neck  m  towpr  bordemf  lilth  rcrv-lcal  vetlebn. 

teriorly  the  fasda  is  attached  to  ihc-  liganientunj  inicha*  and,  traced  laierallv,  it  ** 
found  to  divide  Into  two  lavers  which  enchisc  the  trapezius  and,  unitinjf  at^ain  al  k  "** 
onter  border,  are  continned  forwaril  over  the  posterior  triangle  of  the  neck  to  t)  "^ 
latera!  border  of  the  sterno-cleido-mastoid,  where  It  a^ain  divides  into  two  lavers  ■^^^ 
enclose  that  mnscie.  The  twn  lavers  a^ain  tinile  at  tlie  inedial  borHrr  ni  the  miisc^^*^ 
and  are  continued  over  the  anterior  triangle  of  the  neck  lo  the  median  line.  inher"* 
the  fascia  becomcs  continuous  witii  that  of  the  opposlte  side. 

This  is  the  superjicia!  iavrr  of  the  deep  cervical  fascia.     Above  it  is  aliacht*^ 
to  the  supcrior  nuchal  line  and  the  mastotd  process,  whence  it  is  continued  alon«^' 
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Filer  cornn  and  body  of  the  hyoid  bone,  to  which  it  is  firmlv  attachcd,  and 
Te  it  becomes  continuous  above  with  the  deep  fascia  of  the  submeiital  rogiun. 
i^s  fiisciH  covers  in  the  anterior  bellv  of  the  digastric,  the  mylo-hyoid,  and  the 
^amaxillary  gland,  and  is  attached  above  to  the  Itmer  border  of  the  mandible, 
ere  it  becomes  continuous  \vilh  ihc  parotido-masseteric  fascia. 

Belou-  the  cervical  fascia  ends  over  ihe  anterior  surface  of  the  clavlcle,  and, 
re  mediallv,  in  the  interval  belween  ihe  Iower  portions  of  the  l\vo  sterno-clcido- 
stoid  niuscles,  it  splits  into  two  lamell.T',  enclosin^  what  is  termed  the  spatinm 
^prasttrnaJe  or  sf>aer  o/  Burits.  Buth  the  tamellct  pass  iiown  to  be  attached  to  the 
ppcr  part  of  the  nianiibrimn  stcrni.  so  ihat  tlie  suprasternal  space  is  coinpletely 
losed.  It  contains  stime  fatly  tissue,  usučUly  some  Ivmpliatic  nndes,  and  the  lower 
ortions  of  the  anterior  jujiular  veins  ;  a  chverticiilum  from  it  is  prolonj^iti  latfrany 
ehind  the  inscrtion  of  the  stt*mocleidoma.stoi<]  along  each  vein  as  it  passes  lowards 
s  point  of  union  v%ith  the  subclavian  vein. 

From  the  uiider  surface  of  ihis  siiperlicial  laver  a  deepcr  or  middk  iayer  is 
Iven  oiT  at  the  sides  of  the  ncck.  and.  pa^ising  foruartl.  assists  in  the  formation  of 
ic  sheath  fur  the  carotid  arter)*  and  interna!  juijular  vein.  and  then  divides  to 
iclose  the  omo-hyoidcus  and  the  olher  depressors  of  the  livoid  bone,  a  special 
lickenint^  of  it  cxtt:ndinjj;  dowrnvard  fr<im  the  intermediate  tendon  of  the  omo-hyoid 
» the  cla\i(:le.  AIkivc.  the  niitidle  laver  is  aitac)ie<l  to  the  greater  cornu  and  btxly 
ibf  hvoid  bone  along  uiih  the  superficial  hiyer,  biit  f)elo\v  it  is  continued  dcnvn 
ito  the  lhorax  iii  front  of  the  tesophagus  and  tnachea  ;intl  bcconics  lost  upon  the 
pper  part  uf  ihu  pericardium. 

A  third  or  decp  laver  of  the  cervical  fascia,  also  termed  the  prezrriebrai  fascia, 
given  off  from  ihc  untler  surface  of  the  superficial  laver  aboui  on  the  line  of  the 
ansversc  processcs  of  the  vertebra;.  It  passcs  almosl  direcih'  inuard  over  Ihe 
alene  and  hvposkeletal  muscies  of  the  ncck.  endosing  the  cervical  portion  of  the 
rmpalhetic  trunk  and  contributing  to  the  formation  of  ihe  carotid  sheath.  Il 
aites  with  the  corresponding  laver  of  the  opjKJsite  sidc  over  the  b<xlies  of  the 
atebr.T-.  This  fascia  is  continued  downward  Into  the  thorax  in  front  f)f  the  vurte- 
ral  roiiimn  and  above  it  extends  to  the  base  of  the  skull.  To\vards  the  median 
ae  in  its  uppcr  pari  it  is  separaitd  from  the  pharvngeal  pnrlion  of  ihe  fascia 
iicco-pharyngea  by  some  loose  areular  tissue  ivhich  Dcctrjncs  thr  so-cal!ed  rrfro- 
harvngeal  spaee.  This  is  continued  down\vard  in  the  loose  tissue  surrounding  the 
sophagus,  biit  is  l>tnmded  laieralK-  l)y  llie  ujiion  of  ihe  pharyngea)  and  prevertebral 
scia^. 

The  carotid  shratk  is  formrd  b)'  the\mion  of  portions  from  the  middie  and  deep 
ycr8  of  the  cervical  fascia.  It  forms  an  investment  for  the  common  carotid  artery, 
le  internat  jugular  vein,  and  the  va^us  nervc. 


(a)  THE  RECTUS  MUSCLES. 


1.  Slcrno-hyoideus. 

2.  Omo-hyoideus. 


3-  Sterno-thvroideus. 
4.  Thyro-hyoideus. 


5-  Genio-hyoideus. 

I.  Sterno-Hvoideus  (Fig.  541). 

(ttachments. — The  sterno-hyoid  is  a  flat  band-like  muscic  situated  in  the 
ont  nf  thu  nt-ck  close  to  the  median  line.  It  arises  from  the  posierior  surface  of 
le  sternal  end  of  the  rlavicle  and  froiii  ihe  maniibrium  slerni  and  passes  upward  to 
e  insertcd  into  the  loner  border  of  the  bodv  of  the  hyoid  bone.  A  mucous  bursa. 
lore  constant  in  the  male  than  in  the  female.  usual]y  occiirs  bcneath  the  iipper 
art  of  the  miiscle.  resting  upon  the  hyo-thyroid  membrane  near  the  medinn  line 
nd  immediatelv  belovv  the  hyoid  bone. 

Nerve-Supply. — From  the  first,  second,  and  third  cervical  nerves.  ihrough 
le  ansii  hypogiDssi. 

Action. — To  draw  the  hvoid  bone  downward. 
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VarUtions. — The  slemo-hyoid  may  arise  entirety  from  the  clancle  or  it  may  extend  jts  or 
to  thc  carlila^c  of  Ihc  first  rib.     It  is  oitcn  dividt-d  tratiš versely  bv  n  ti-ntlinouš  band  \*htch  t 
occiir  eilJit;r  iii  ils  lou-er  part  t»n  a  line  with  tiie  interniediate  tention  of  thc  onio-hyoiil  Or, 
rarely,  in  ils  iip[K;r  part  on  a  level  wilh  the  insertion  of  the  stem">-Uiyroid. 

2.  Omo-Hvoideus  (Fig.  541). 

Attachmcnts. — The  onio-hyoHi  is  a  lf)ng^.  flat  miiscle  consisting  ol  tu-o  bdln 
united  by  an  inlcrmediatc  tendon.  Thc  infertor  bt'lly  <xrises  from  tlie  latenil  portioe^ 
of  the  superior  border  and  ihc  supcrior  transvcrse  ligameiit  of  the  scapula,  and  b 
directed  fonvard,  medially,  and  slij(htly  upward  lo  terminale  in  thc  intermediale 
tendon.  This  lita  behind  ihe  cUvicular  portion  of  the  stemo-cleido-niastoid,  and  is 
enclosed  by  the  middlc  lavcr  of  the  deep  cenical  fascia.  a  speciallv  thickened 
ponion  of  which  binds  it  dovvn  to  the  posterior  surfacc  of  thc  clavicle  and  lo  the 
first  rib.  The  superior  belly  arisis  at  the  medial  end  of  the  intermediale  tendon  and 
passcs  upward  and  slijkfhdy  inedially  to  be  iusertfd  inlo  the  lower  border  of  the  hrok 
bone,  lateraJ  to  the  slerno-hyoid. 

Fig.  54' 


Stylold  iiroceu- 
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Rcrttts  cftpitis  imlcus  rnn)or_ 
Sj-Icntu 
St  C  mo-clctdo-inubt  oid- 


Lcvstoranguli  scapule- 
Tnpvxiu» 


Scalrnus  m«<liiM- 

t)MtO-llVI>i(J. 

|XMlcriorliTll> 


-Burrfnaior 

-OfliicuUri«  oris 
-  Oepreisor  migali 

.DHHVMOrlBtHl 

tnfertoris 
-Hyo^lo— y> 

-OiKnstric.  mtcrlortcll^ 
-  Mj  t&-hvold 

■*Hy"iri  tnine 
-Itiferior  phsiyngcal  • 
^— Tliyr(>-h>tMd 

_Thyrold  t»dv 

-Omo-livoid ,  Atitenor  brD} 
Stcnto- 


Musdct  qI  thc  luck;  larynx  has  b«en  dnwii  (onK-ard. 

Nerve-Supply. — From  ihe  first,  second,  and  ihird  cervica!  nerves,  through 
thc  ansa  hypoKlossi. 

Action.^To  draw  downward  the  hyoid  bone.  Acting  from  above,  it  wiD 
tuwiftt  slichtly  in  drawin.e:  the  scapitla  iipward.  This  muscle  mav  also  act  as  a 
Icnsor  of  thc  cervical  fasria.  thereby  preventing  tindiie  pressurc  on  the  great  vessd* 
of  ihc  neck. 

Rclations. — At  its  attachment  to  the  scapula  the  inferior  bellv  is  coveredbjr 
the  lriip<!/.iits  iind  the  muscle  is  crossed  in  thc  middlc  part  of  its  course  by  ihc 
slerno-clciiilo-niasloid.  The  inferior  be!ly  is  in  rclation  postcriorly  with  the  scal«nf 
nui.HcIc!!  and  llu*  roots  of  the  brachial  plexus  and  sometimes  with  the  third  portion  »'  \ 
the  »ubcl.ivian  artery,  the  transversalls  colli  and  transveiTie  scapiilar  arteries.  and  the 
^tiprascapidar  ne^^'e.  The  sujierior  belly  crosses  the  ci>mmon  carotid  arlcry  sm 
ihc  interna!  jugular  vcin  at  thc  leve!  of  the  cricoid  cartil^^e. 
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Varialions. — The  omo-hvoid  and  thu  stenio-hjoid  arv  dcrivecl  froiii  ;i  musciihir  sheet 
»»•hich.  in  Ihf  Ioult  vvrtebratfs,  inv^Ms  ilu-  anterior  ixirtinn  (»i  tlie  nwk  rt-giuii,  Iving  In-nealh 
ihtr  platysnia.  Tliis  sheet  is  represiTited  in  tiian  by  Ifie  lw.'<i  nmscles  and  the  nijddlc  Iayer  ol' 
Ihe  (Jt'fi>  tvrvit;il  fascia.  The  oino-h>oid  or  ont-  or  oiher  of  its  bellies  may  be  absent,  or,  on 
ihe  othur  lund.  an  acctssor)'  omo-hyoid  maj-  be  developed.  Tlie  superior  tmlly  nul  inlre- 
tfuently  inscs  more  nr  kfis  conipIeIely  wilh  ihe  sIfnvi>hyoid  ;hh)  ihe  inferior  belly  has  some- 
Umes  a  claviciilar  orif^in.  Orcasion,iny  the  tjiind  which  binds  the  intermedJate  tendon  lit  tlie 
clavicle  rt-maiiis  muscular,  and.  iiniiing  at  the  tendon  whh  the  superior  belly,  produres  »hat 
has  becn  lemied  the  itndo-hyoiclfus. 


3.  Sterno-Thvroideus  (Fig.  541). 


^y  Attachments.^The  slerno-thyroiti  is  a  band-like  nuisclc  which  lies  immedi- 
alely  beneath  the  sterno-hvnid.  It  artsrs  froni  the  posterior  surface  of  llie  manu- 
brium  slerni  aml  from  tht-  cartilagcs  of  the  rirst  and  stcund  ribs.  and  passes  ujjviartl 
to  be  tJiserUd  inio  the  ohlique  line  of  ihe  ihvroid  cartilage. 

I  Nerve-Supply. — From  the  first,  second,  and  third  cenical  ner\'cs.  through 

I      the  ansa  hypoylossi. 

Action. — To  <iraw  the  larynx  doiAnuard. 

Relations. — Supcrliciallv  the  stfrno-thyroid  U  covered  by  the  slerno-hyoid. 
Deeply  It  is  in  relation  with  the  Inferior  constrictor  of  the  pharyn.y,  the  crico- 
lhyroid  nuiscie.  ihe  cricoid  cartilage,  the  lobes  of  tlie  thyroicl  gland,  the  inferior 
thyroid  veins,  the  trachea,  and  the  cominon  €:arotid  arterv,  and  it  crosses  the  left 
vena  anonyma. 

Variations.— Tlie  lower  portion  of  Ihe  muscle  v>  often  crossed  hy  a  lendinoiis  intersection, 
aiid  fKt|iicntl)  S4nne  of  jts  fibrtrs  ar<r  ixinUnued  dirertly  inlo  ihe  lh>  ro-hyoid  muscle.  The  two 
niuscies  of  oppusile  sides  are  frt<|uvnily  uniCed  in  the  median  line,  sonietimes  throughuul  Ihe 
greater  ponion  of  iheir  length,  at  olher  times  merelv  by  scaltered  bundles. 


4.  Thvro-Hvoideub  {Fig.  541). 

Attachments. — The  thyro-hyoid  lies  btnealh  ibe  npper  portion  of  ihe  omo- 
hvoid.  U  (triiis  below  from  tlie  nhliqiie  lino  nf  thr  lliyroiH  cartilage  and  is 
inserled  abnve  into  the  latcral  portion  of  the  body  and  into  the  greater  tornu  of  Ihe 
hyoid  bone. 

Nerve-Supply. — From  the  first  and  second  cervical  nerves,  by  6bres  which 
run  with  the  hypuglnssal  m-rve. 

Action. — To  draw  doun  the  hyoid  bone,  or.  if  that  be  fixed,  lo  draw  ihc 
laryn.\  upHard. 

Relations. — As  the  muscle  passes  across  the  hyo-thyroid  membrane  it  covers 
the  superior  lar>  ngeal  nerve  and  arterv.  A  burs:i.  the  b.  musaili  thyrohyoidei,  is 
inlerposed  between  the  muscle  and  the  upper  part  of  the  hyo-thyroid  membrane. 

Vari  at  ion«.— The  th\To-h\'oid  is  often  practiL;illy  coniinuons  \vith  the  stemo-thvmiri.  A 
bmidU-  of  fibres  is  snnietinies  to  h*-  ftiuinl  pnssinK  either  from  Ihe  lo\ver  lx)riler  of  the  Iiyold  ur 
from  the  th\Toid  cartilage  t<i  the  lolx*.  isihtinis.  or  pvramid  nf  the  thynnd  glanU.  It  is  lenned 
the  /efator  filatidul.r  IhvroideiT,  under  whi(h  name  are  als«>  compristnl  fibres  which  are  exlen- 
sions  of  the  Inferior  constrictor  of  the  pharynx  to  the  thyniid  gland. 

5.  Genio-Hvoideus  (Fig.  497). 

Attachments.— The  genio-hvoid  is  the  superior  portion  of  the  reclus  group 
of  muscies.  It  is  a  rather  narro\v  liand  whicb  arises  from  the  louer  jjenial  tubercle 
of  the  mandible  and  oxlends  backward  and  dou-nuard  to  bc  insrrted  into  Ihe 
anterior  surface  of  the  bodv  of  llic  hvoid  bone.  It  Is  situated  closc  to  the  median 
line.  under  co\er  of  the  mylo-hyoid  and  immediately  beneath  the  lower  border  of 
the  genin-plossus. 

Nerve-Supply. — From  the  first  and  second  cervical  nerves,  by  fibres  which 
accompanv  the  hvpoglossal. 

Action.— If  the  hyoid  bone  be  fi.\ed.  the  gcnio-hyoid  depresses  the  mandible  ; 
if  the  mandible  be  fijced,  it  draws  the  hyoid  bone  fonvard  and  upward. 
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{*)     THE  OBLigUUS  MUSCLES. 

1.  Scalenus  aciticus.      ^  3.   Scalenus  posdcus. 

2.  Scalenus  medius.  4.   Rcctiis  capitis  lateralis. 
5.    Intcrtransversalcs  anleriores. 

I.  Scalenus  Antkus  (Fig.  542). 

Attachments. — The  anterior  scalene  (m.  scalenus  aDtrriorj  atises  hy  lour 
tendinous  slips  from  the  anterior  tubercles  of  the  transvcrsc  proccsscs  of  thc  third 
to  the  sixth  ccrvical  vertehrae.  The  four  sli]w  unile  to  form  a  rather  flat  musde 
which  extends  downward  and  forward  to  be  iuscrtfd  into  ihe  scalene  tubcrcie  on  ihc 
upper  suriacc  of  thc  lirst  rib. 

Fig.  543. 
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Nerve-Supply. — IJy  hntnches  froni  the  fourih.  fifth  and  sixth  cenical  nerve&. 

Action. — To  l>cnd  thc  ncck  fonvard  and  to  thc  same  side  and  to  rotate  it  to 
the  oppositc  side.  If  thc  cervical  vertehrae  be  fixed,  it  urili  then  raise  the  lirst  rifc^. 
aasistin^  in  inspimtion. 

Relations. — The  anterior  scalenus  lies  in  front  of  the  roots  of  the  brachis^rT^ 
plexu!{,  and  near  its  inscrtion  it  passcs  ovcr  the  sccond  pnrtlon  of  the  subclavian  artcr  "7 
and  !inder  Ihe  sulK'I;ivian  vein.  The  phreriic  ncn'e  rests  upon  its  anterior  suriac^^^ 
during   its  course  down  the  neck. 

2.  ScAi.ENUs  MEHirs  fFigs.  541,  542). 

Attachments. — Thc  niidtlle  scalene  is  situated  bchind  the  scalenus  anterior"^- 
It  arisrs  l)y  six  or  seven  lendinous  sHps  from  tlie  transverse  processes  of  thc  loftC-*" 
six  or  of  ali  the  cer\'ical  vertebne  and  extendfi  downward  and  oiii,ward  to  be  inserie^ 
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the  upiKrr  surface  ol  the  ftrst  rib.  behind  the  jrroove  far  the  svibciavian  artcry. 
me  ('ibrcs  ol  the  miiscle  maycxtend  acro&s  the  first  intercostal  space  tobe  inst-rled 
to  ihc  ouler  suriace  of  the  seconti  rib. 

Nerve-Supply. — Ily    branches   from    the   anterior   divisions   oi    the   cer\'ical 
lervfs. 

Action. — To  V>tnd  the  necU  Iatera11y,  or,  if  the  cen'ical  vertelM'*  bc  fixcd,  to 
ise  the  iirst  rib,  assisiing  iu  inspiraiion. 

Relations. — As  the  middlc  scalcne  p;isscs  downward  tn  its  insertion  Jt  diverges 
oni    ihe  scalenus  anteriur,  su  ihat    a  trianj^-ular   interval   exists  bctween  the  two 
muscles  thrnujjh  which  the  subciavian  artery  and  the  brachial  plexus  pass,   these 
Ktructiircs  !ying  in  front  of  the  insertion  of  the  scalenus  mediits. 


3.   ScALE>ais  PosTicus  (Fig.  542). 


Attachments. — ^Thc  posterior  scalene  (m.  Rcalenus  posterior)  lics  immcdialely 
behind  the  scait-nus  medius  and  anterior  to  the  illo-costalis  ccrvicis.      It  ariscs  by 

^Ktwo  nr  threc  tendinoii?^  slijis  frnni  the  transverse  proccsscs  of  the  loucr  lwn  or  three 

^■ccrvical  veriebra'  and  iiasses  downward  and  Iatcrally  lo  be  htserfcc/  into  the  outer 

^Hsurface  ol  the  serontl  rit). 

^B         Nerve-Supply. — From  tl»e   anterior  divisions   ol    the  lower  three   ccrvical 

^Bnerves. 

^^  Action. — To  bend  tlie  neck  latera]ly,  or,  il  the  cer\'ical  vertebra;  be  fixed.  to 
raise  ihc  second  rib. 


I 
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Variations  of  the  Scalene  MuBclea. — There  is  not  a  Ilttle  variatitm  in  the  ifXtfnl  of  the 
.upi)er  attachments  of  the  scalene  muscles,  the  oriRiiis  being  increascd  or.  more  usually.  dimhi- 
ished  in  nuniher.  A  certain  aniount  of  (usion  niay  alsii  <.w;cnr.  especitillj  liciucen  tht-  me*liiis 
and  |Kwtfri()r,  si»  that  it  is  not  aluays  possible  to  distin^uish  these  tuii  miisi'!es.  OcciisitvnalIy 
the  siiljclavian  arterj*  i^ertorates  the  Iower  poriion  of  the  anterior  scalene,  nnd  the  portjon  so 
separateil  may  form  "a  disiitut  nutscie,  the  sfairmts  minimus.  which  lies  in  ihe  iinerval  bftwecn 
the  anterior  and  middle  scalenus,  and  is  nttached  above  tt>  the  iransverse  prncesses  <if  Ihe  sixth 
or  the  sixth  and  sevenih  cervical  vertebrse  and  belou  to  the  upper  surface  of  the  first  rib  and  to 
Ihe  dome  of  ll>f  pleura. 

A  miLscIe  tictitsionalIy  cMxnjrs  betvecn  the  upper  part  of  tlie  pectoralis  major  and  tlie 
upper  extemal  iniercostals.  from  fx)th  of  »'hich  it  is  separated  by  a  l.imella  of  arcolar  tissuc. 
It  IS  lertned  ihe  snpnuos/a/is.  and  lakes  its  orii;iii  from  the  tirst  rib  and  somelinies  nlsn  fruin  Ihe 
fascia  which  covers  lite  anterior  scalene,  ancT  passes  downward  lo  lie  inserled  into  ihe  uiiier 
surfat^;  <if  the  third  and  fourth  rib:«;.  s»imerimes  attaching  also  to  ihe  scr<jncl  rib  and  sometimes 
descctuliiij;  as  I«iw  as  the  fifth.  It  bas  Ijcen  re^arded  as  aii  alferrant  jKulion  of  the  |>ectorali5C 
fnaJLfr  or  rectus  .ibdominls,  biit  it  seems  to  be  more  probably  a  porlion  of  the  oblkiuus  miiBCU- 
lature  and  is  apparentlv  related  lu  the  scaleni. 


4.    Rectus  Capitis  Latf.rai.is. 


Attachinents. — The  rectus  capitis  lateralis  is  a  short.  flat  mii.scie  uhich  arises 
(roni  the  iransverse  process  of  ihe  atl.is  .-^nd  is  inserted  into  the  inferior  surface  of 
the  jugular  process  k\\  tbc  occipital  b<jne. 

Nerve-Supply. — From  the  suboccipital  nerve. 
^^        Action.— To  bend  the  head  laterally. 


I 


5.    Intertransversales  Anteriores. 

Attachments. — The  anterior  intertransversalts  are  a  scries  ol  kimali  muscles 
'Tvhich  ])ass  beiucen  the  anterior  tubcrdcs  of  the  transverse  processes  ol  the  cervical 
vcrtobra.-. 

Nerve-Supply. — From  ihe  anterior  divisions  of  the  cervical  ner\'es. 

Action. — io  bend  the  head  !atcraliy. 


The  Triangles  of  the  Neck. — The  sterno-cleido-mastoid  muscie.  on  account 
of  its  position  snmeuhat  supcrficial  to  the  remaining;  mtiscles  of  the  neck.  scn'es  to 

et  rL^ion  into  two  trianKular  arcas  which  are  of  considerable  importance 
tand-point  ol  topographic  anatomy. 
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One    of    lhe5*e    triangfles,   tlic  posterior,   is  Imundcd    by  ihc  lateral  bortfer 
the    uppcr  pari  of  tlic  trapezius  bcliiiid  a»d  by   the  lateral  border  uf  thc  stcmo- 
clfido-mastoid   ia  front,   aiid  h;is   ior    its    base  tbr  upper    border  <»f    thc    claviclc 
betvveen  the  insertion  of  these  t\vo  muscles.     Tlie  antcrior  triangle  is  reverscd  w 
respect  lo  thc  pfjsterior  one,  havinjf  its  apex  downward  and  its  base  above.     Its  lat 
buundary  is  the  niedial  border  of  thc  sterno-dcido-mastoid,  its  medial  boundarv 
the  median  Hnc  of    the  ncck,  and  its  base  is  formed  by  the  lou'er  border  t>f  tlie 

nrian<hble    and    a    line 
Fio.  543.  extfnciiiig    horizontali/ 

buckw:trd  from  the 
gle  of  the  mandiblc 
the  maaloid  proces* 

luich  uf  the«.'  two 
trianj^ie<i    is    again  di- 
visible  into  sulx>rdinate 
triangles   by   the  mus- 
des  which  cross  thcin 
Thus  the  posterior  tri- 
angle is  divided  by  thc 
inferiorbellvof  lheumt>- 
hvoid,  uhich  crossrt 
obliquely.  intoan  up[ 
or  occipitai  iriangU  ai 
a  lower   or   subcfaz 
triangle,  nhilc  the 
terior  triangle  is  div 
ble  into  three  trianj^ 
by  the  superior  h^\\\  ol 
the  onio-hyoid  and  thc 
pnsterior   hellv  of    thc 
digastric.  Thelowest 
thcse  triangles,  ternii 
the  ninscularoT  inferii 
caroiid  triangle,  has  its 
base  along  the  medi 
line  and  its  a[)ex  directed  latentllv.  its  sides  l>eing  formetl  by  the  stcrno-clejdi 
mastoid  below  and  the  superior  bclly  of  the  orno  hyaid  above.     The  sttprrior  carotii 
trianjiit'  lias  its  b;Lse  along  tbt-  ii|)piT  pari  fif  the  sterno-cleido-mastoid  and  its  -a 
directed  niediallv  :  Its  sides  are  fornied  by  the  superior  bellv  of  the  omo-hvoid  t>ei 
and  the  pusteri<»r  bdly  of  the  digastric  above.     Finallv,  ihe  subtnaxillar\  or  digasi 
triangle  is  the  basa!  portion  of  the  orig^inal  anlerior  triangle,  and  is  bounded  t>do»' 
by  llu:  twa  l>ellies  of  the  digastric  niiiscle  and  above  by  the  line  (if  the  lower  bordcf 
of  tlic  mandiblf  and  its  continuation  posteriorly  to  the  stemo-mastoid  musde. 
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{e)  THE  HVPOSKELETAL  MUSCI.ES. 

I.   Lungus  colli.  2.   Rectus  capitis  anticits  major. 

3.   Recttis  capitis  anticus  minor. 

I.   l.oNOUs  Coi.Li  (Fig.  544). 

Attachments. — Thc  longiis  coHi  forms  an  clongatcd  triangnlar  band  whose 
bose  is  lowards  the  median  line  and  the  wide-aiigled  apcx  directed  !aterally.  It  tna)^ 
be  regarded  as  consisting  of  three  ]>ortions.  The  mtdial  portion  consists  of  nbr«  ' 
which  arisf  froin  the  bodles  of  the  upper  three  thoracic  and  lower  lwo  cervkal 
vertebne,  forming  a  muscular  band  uhich  is  inserted  into  the  bodies  of  the  thrcc i"*" 
four  upper  cer\*ical  vertebra'.  the  sitp  to  the  atlas  bcing  inserted  into  its  anttfior 
tiiberde.  From  the  lower  part  of  the  medial  portion  slif)s  are  given  off  \vhirh  cwi- 
stitute  the  inferior  0blique  portion,  and  are  inserted  into  the  transverse  process««  | 
ihe  fifth  and  sixth,  and  sometlmes  aiso  of  the  fourth  and  seventh.  cervical  verlebnr. 


I.>mjri^  colll,  fnfertor  obt(quc' 


Cbivfclc- 


Deep  (liuectkiii  u(  ncck,  »howiiig  pncvcrtcbnil  muKlc*. 

2.  Rectus  Capitis  Anticus  Major  (Fig.  544). 

Attachmcnts. — The  rectus  capitis  anticus   major  (m.  lonciis  capitis)  part1y 

"^Covers  ihe  upper  part  of  the  longiis  colli.      It  arisfs  hy  four  temlinous  sUps  froni  ihe 

transverse  proccsscs  of  the  Oiird  to  the  si.\lh  cervical  vertebr;e,  and  passes  directlv 

iipwarcl  to  be  ivsfrtcd  in(o  the  basilar  portlon  of  the  occipital  bone,  latoral  to  thf 

pharvngeal  tiibercie. 

Nerve-Supply. — From  the  anterior  divisions  o(  the  second.  ihird,  and  fourth 
cervical  nen'es. 

Aclion.^To  flex  the  head  and  rotate  it  sli^hl1y  tawards  the  opposile  side. 
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3.  Rectus  Capitis  Anticus  Minor. 

Attachmenta. — ^The  rectus  capitis  anticus  minor  (m.  rectus  capitis  an 
is  a  short,  flat  muscle  \vhich  arises  from  the  anterior  surface  of  the  lateral   rnass 
thc  atlas  anti  is  <iirected  obliquely  upward  and  medially  to  bt  inscrtrd  into 
basilar  porlion  o(  ihe  occipilal  bone,  immediatelv  bchind  thc  inscnion  of  the  loi 
capitis. 

Nerve-Supply. — By  the  first  cervical  (subocdpital)  ner\'c. 

Action. — To  fli*x  the  head. 

PRACTICAL    CONSIDKRATIONS:    THE  NECK. 

The  skin  of  the  h-oiit  and  sidcs  of  the  ncck  is  thin  and  niovabic.  The  platj-snta 
mvoides  is  rltisclv  oinnect«!  tu  it  l>y  thf  thiii  suiJtrfiulul  fiiscia.  The  edges  of  wounds 
transverse  to  the  fibres  of  that  muscle  are  thcrefore  often  inverted. 

In  the  region  of  the  nape  of  thc  neck  ihe  skin  is  thicker  and  much  more  doscly 
adherent  to  thc  dcep  faacia;  it  is  ix>orly  supplied  u-ith  blood  ;  hair-follicles  and 
sebaceous  glands  are  numeruus  ;  it  is  frequenlly  exposed  to  minor  trauinatisins  and 
to  chanjjes  of  surface  heat.  and  Js  often  al  a  iower  temperature  than  the  parts 
immeiiiateJy  above.  which  are  covered  with  hair,  ur  tlian  those  directlv  below,  which 
are  protected  by  clothing^;  the  nerve-supplv  is  abuiidant.  Kor  these  reiisons  furun- 
ck-s  and  carbuncles  are  of  common  occurrence  and  are  apt  to  be  exceptionally  painful. 

The  subcutaneous  ecchymo!iis  which  follows  fracturc  through  the  j>osterior  ccrcbnU 
fossa  firsl  appears  anterior  lo  ihe  tip  of  the  niastoid  and  spreads  upvvard  and  back- 
ward  on  a  curved  line  ;  the  blood  is  prevented  from  reaching  the  surface  more 
directly  by  the  cer\ical  fasda,  and  therefore  gnes  laEerally  in  the  intermuscular 
spaces,  bdnjf  directcd  towards  die  mastoid  tip  by  the  posterior  auricular  arterj*. 

In  the  siibmaxillary  rogion  the  looseness  of  the  skin  makes  it  available  for 
plastic  opcrations  on  the  cheeks  and  monih.  In  the  siibmental  rcgion  the  accu- 
mulation  of  subcutaneous  adipose  tissue  seen  in  stout  pcrsons  gives  rise  to  the 
so-called  "double  chin."  In  both  the  latter  regions  (covered  by  the  beard  in  men » 
furuncles  and  sebaceous  cysts  are  common. 

The  surg^ical  relalions  of  the  fascia  of  the  neck  can  best  be  understood  by  refer* 
ence  tn  a  horizontal  scction  at  ihe  Icvel  of  ihe  seventh  cervical  vertebra  ( Fig.  545). 

The  superticial  laver  {a,  a')  will  then  ho  scen  to  cnvelop  the  entire  neck.  Pos- 
teriorIy  it  is  attached  betvveen  ihe  exleriial  occi]>itaI  proluberance  and  the  seventh 
cervical  spinous  process  to  thc  ligamentum  nuch;e  ;  anteriorly  it  is  interlared  wiih 
the  same  laver  of  fascia  from  the  othcr  side  of  ihe  neck  ;  superiorlv  between  th« 
extemal  occipital  protuberaiice  and  the  middle  of  the  chin  it  is  attached  on  each  si' 
to  the  superior  curved  line  of  the  occipital  bone,  the  mastoid,  the  zygoma,  and  thi 
Iower  jaw  :  inferiorly  between  the  seventh  spine  and  the  suprastemal  notch  it  is 
attached  on  each  side  to  the  spine  of  the  scapula,  the  acromion,  the  clancle,  and  ihe 
upper  edge  of  the  sternum.  After  splitting  to  enclose  the  trapezius  and  covering  in 
the  posterior  triangle,  this  fascia  divides  again  at  the  hinder  border  of  the  stcmo- 
cleido- mastoid.  The  auperficial  layer  continues  ovcr  the  surface  of  that  muscle. 
coverš  in  the  anterior  triangle,  and  blcnds  with  its  fellow  of  the  opposite  side. 

From  its  under  stirfa<_-e.  after  reaching  ihe  sterno-mastoid.  the  deeper  layer  giv« 
off  from  behind  forward  {b)  a  process — prevertebral  fascia — which  begins  ncar  the 
posterior  border  of  the  sterno-mastoid,  passes  in  front  of  the  scalenus  anticus.  ihe 
phrenic  nerve,  the  svmpathetic  nerve,  and  llie  tongus  colli  muscle.  and  behind  ihc 
great  vessels,  the  pneumogastric  nerve,  and  the  oesophagiis  to  the  front  of  the  base 
of  the  skull  and  the  bodies  of  the  cervical  vertebra?.  In  the  mid-line  ihis  descends 
behind  the  gullet  into  the  thorax.  At  the  sides  of  the  neck  it  helps  to  form  the  pos- 
terior uall  of  the  carorid  sheath,  spreads  out  over  the  scalene  muscles.  and  passes 
down  in  front  of  the  subciavian  vesacb  and  the  brachial  plcxus,  unlil  il  dips  bcneath 
the  claviclc.  It  is  then  applied  closely  to  the  under  surface  of  the  costo-conicoid 
membrane  and  splits  to  becomc  the  sheath  of  the  axillary  vessels.  A  seoond  proc«ss 
(f),  leavjng  the  sterno-mastoid  more  anteriorlv,  aids  in  forming  the  anterior  watt  ot 
Uie  carotid  sheath,  and  joins  the  preceding  layer  just  intemal  to  the  vessels.     Ilis 
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5ually  described  as  part  of  (d  )  &  procesa — trachcal — whicli  leaves  thestemo-mastoid 
nearep  its  anterinr  horder,  and.  nmniiig  behind  the  steriio-hyoid  and  stcrno-thyroid 
muscies,  dcscends  in  iront  of  the  trachea  and  the  tIiyroid  gland  to  become  connected 
with  the  Jibrous  layer  of  the  pericardium. 

The  adliesion  of  the  tleep  fascia  to  the  blood-vesscls,  by  preventing  contraction 
and  coUajtte  of  their  walls,  favors  hemorrhage  and  incrcases  the  risk  of  the  cnlrance 
of  air  Jnto  divided  veins. 

Tracing  the  lavers  of  fascia  vertically  and  from  the  svirface  inward,  it  will  be 
useful  to  remember  tliat  the  superticial  layer  (a.  Fig.  546)  passes  to  the  top  of  the 
sternuni  (sending  a  slip  to  be  atUched  to  its  posterior  border)  and  to  the  clavicle. 
The  second  laver  {d)  descends  behind  the  depressors  and  in  front  of  the  thyroid 
gtand  and  tracliea  to  nierge  inio  ihe  pcricjirdium.  and  farther  out  to  form  a  sheath  for 
ihe  omo-hyoid  and  for  the  subclavtan  vein,  and  is  tost  in  the  sheath  of  the  subclavius. 


Fig.  545. 
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Section  acroM  neck  «1  kvel  ot  seveath  cervkal  vertcbi«. 


This  relation  of  the  omo-hyoid  is  of  value  in  enabling  that  muscle,  when  the 
hyoid  is  fixed,  to  incrcasc  the  tension  of  this  lavcr  of  f.iscia.  and  ihus  hold  open  and 
prevent  atniospheric  pressure  upon  the  wal!s  of  the  vessels — esi>ecially  the  vcins — 
and  the  soft  parts  (including  the  pulmonarv  apices)  al  the  base  of  the  ncck, 
Hilton  ušes  this  function  of  the  niuacle — uhich  connects  it  with  the  act  oi  respiralion — 
to  illustrate  the  predsion  of  the  nerve-supply  to  miiscles  generally.  The  omo-hyoid 
arises  in  close  proximity  to  the  stiprascapnlar  notch,  and  therefore  to  the  supra- 
scapular  nerve.  Vet  it  never  recelves  a  filament  froin  that  nerve,  but  is  siipplied 
by  the  hvpog-lossal  to  associatc  it  witli  the  mo\-ements  of  the  tong^ue.  the  cervical 
plexus  to  bring  it  in  relation  to  the  niovemenls  ni  the  nthtT  nerk  mnsrlcs.  and  ihe 
pneumogastric  to  enable  it  to  act  as  above  descriljed  diiring  forced  respiration,  uhen 
the  rush  of  air  into  the  thorax  inlglit  otherwiae  cause  hamiful  increase  of  atmospheric 
pressure  in  the  lower  cervical  or  supradavicular  region. 

The  pretracheal  laver  is  found  bettt*een  the  depressors  and  the  trachea  passing 
down  to  its  pericardial  insertion.  Hilton  thus  explains  this  insertion  :  "The  peri- 
cardium is  most  inumalely  blended  with  thediaphragm.  distinclly  identified  with  it, 
and  capablc  of  bcing  acted  upon  by  it  at  ali  times.  It  is  aiso  atlarhed  al)Ove  to  the 
decp  cervical  fascia.  It  is  thus  kept  tensc  by  the  action  of  the  rcspiratory  muscics 
in  the  neck  attached  to  the  cervical  fascia  above  and  the  diaphragm  attached  to  it 
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be]ow  :  or,  in  other  u'ords,  ihese  two  musctilar  forces  are  acting  on  thc  inttfi 
pericardiiim  in  oppositc  directions,  and  so  rendtr  it  tense  and  resistin^.     And  il 
spcciaJ  objcct.  no  doiibt.  of  this  pifcr  nf  ;inatcmiy  Is  that  diirinK  a  hill  inspinitii 
wl»cn  thc  liings  are  distcnde<l  Mith  air  and  the  rij^ht   side  of  thc-  hcart  jJor)j;tti  wii 
bluod  froni  a  suspt-nsion  of  respiration,  tlie  hcart  shoiitd  not  be  encroached  upon 
the  siirroundinjj  luiiKS." 

The  prevertebral  laver  ( c,  Fi)^.  ,«^46  1  Ivin^  bel\vcen  the  lesophagus  and  >pii 
passes  in  the  mid-Iine  directlv  into  the  pusterior  mediastinum;  laterallv— bevond 
*iealenu^i  anticus — it  aids  in  forming  the  sheath  ol  the  subclavian  vessds  and  ai 
panies  theni  intn  the  axil]a. 

Anotlier  way  of  cUicidating.  the  practical  cffect  of  the  !>omcwhal  compIex 
tribulion  of  the  cervical  fascia  is  to  repard  ihe  three  chicf  iayers — sui>crficial,  mid 
and  deep — as  dividing  the  neck  into  fnur  anatumical  Sjiaces  ^Tillau.x>, 

1.  Siibcutaneous  (Space    1,  Fig.  545)  :    between  the  skin  aiid  the  sujjei 
Iaycr.     The  most  im|Hirtant  structure  in  this  sjiace  is  thc  external  jugular  vciii,  wKi' 
|>erforatcs  the  fascia  just  above  ihc  middle  of  thc  davicie. 

2.  Inira-aponeur(»tic  ( Space  J,  Fig.  546J  :  beiwecn  thc  superficial  and  mid- 
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dle  (sierno-clavicular;  lavers.  This 
space  does  not  exist  in  fact  at  ihc 
summit  of  the  neck  where  the  l«'i 
tayerH  are  one,  but  at  thc  base  its 
depth  is  equal  to  thc  ihickness  oi 
the  slemum.  It  mav  Ik*  continuoos 
with  thc  space  left  al  thc  top  lA  thc 
stemum  between  the  two  leaflets  tJ 
the  superticial  layer  attaclied  to  thc 
anterior  and  poslerior  borders  of  tbe 
sterniim,  —  (irijlicr's  ' '  suprastenul 
intra-aponeiirotic  space,"  "  Biimss 
space."  It  contains  fat  and  Ivm- 
phatic  gtands.  the  slemal  head  of 
thc  sterno-niastoid,  and  the  anterior 
jugular  veins.  It  is  not  infrequenlly 
thc  seat  of  abscess. 

3.  \' isccral  (  Space  3  —  3«  -i-  ^ 
^*'g-  545):  bctwecn  thc  prctracliia) 
and  prevertebral  layers.  This  ii»- 
ciudcs  ali  the  pnncipal  structurcsof 
the  neck.  As  it  communic-ates  di- 
rectlv with  the  thorax  and  axilla, 
suppuraiion  mav  travel  in  those  di- 
rections. It  is  divided  into  minof 
spaces  (^a  and  3^ )  l>y  a  ]ayer  of  fascia  roming  from  thc  iinder  surface  of  thc  slcrno- 
mastoid  niuscle  and  by  the  biicco  p]iaryngcal  fascia,  a  thin  laver  that  comes  nfl  from 
the  prevertebral  fascia  ulterc  it  leavus  the  carotid  sheath,  and  \vhich  lines  ibe 
consirittors  of  thc  phar\'nx,  leaving  betu-een  it  and  the  laver  applied  to  the  spiml 
column  a  small  but  eaailv  distended  space — ^retropharyngeaI — in  uhich  infecnoD 
from  pharyngeal  tesions  occasionallv  occur^i. 

4.  Rclrovisccral  (Space  4.  Fig.  546):  the  space  betwccn  the  prevertebral  fascia 
and  spina!  colutnn,  including  thc  longus  colli  and  rectus  capitis  anticus,  the  svnipa- 
thctic  nerve,  ctc. 

It  is  obvlous  in  a  general  way  that  ali  infections  bcncath  thc  middle  lay<f  d 
fascia  are  more  likely  to  be  serious  than  ihnse  superficial  to  it. 

But  to  summarize  in  a  liitle  more  detail  the  practical  relations  of  the  ceni«' 
fascia,  wc  may  conclude  that  superficial  to  thc  outer  laycr  (a,  Fig.  54.S)  thcre  mig** 
occur  from  tranmatism  a  wound  of  the  exlcrnal  jugular,  or  from  infection  a  spre*- 
ing  cellulitis.  Thc  space  is  the  seat  of  superficial  phlegmons.  which  tend  to  sprw<l 
undcr  the  skin  only  (Space  i.  Fig.  545).  and,  in  the  al>sence  of  tension.  are  unal- 
tcndcd  by  ihrobbing  pain  or  markcd  constitutional  svmptoms. 
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The  si>ace  bclwecii  c  aiid  b  1  3^.  Fig,  545 )  is  occiipieH  oniv  l>v  thc  grcat  vcssels 
ind  thf  pmniniogiislric.  Iiift-rtioi;  tlit-re — /.^. ,  »ilhin  ihf  slifaih — may  niean  do- 
ccndin^  ihrombosis  from  original  infeclion  oi  a  cerebral  sinus,  <>r  niay  have  sprcad 
llrcctly  througli  the  sheath  (rnni  infected  tracts  of  celliihir  tissuc  oulside.  Behind 
^,  Fig.  545  ( retrnvisceral  spacej,  suppuration  is  nol  uncdiniiion  as  a  resiilt  nf  vcrtc- 
jral  disease.  Oirect  iniertion  throutjh  the  pharynj^cal  »aH  iisuallv  iiivolvus  tlit* 
■etropharyngcal  space.  In  cithcr  čast*  clysphagia  and  dyspnn?a  are  iisiial  fur  ubvioiis 
vasons. 

Beiween  b  and  c.  Fig.  546  {pretracheal  and  prevertfbral  layers).  abscess  would 
Eprcad  most  rcadiK*  along  the  line  of  thc*  trachca  and  in  front  oi  the  vessela  into  the 
tuperiur  niediastittuni. 

In  the  intra-aponeiirotic  space  ( Space  2,  Fig.  546J  an  abscess  woijld  prubably 
boint  superficiaUy,  as  the  fascia  in  front  of  it  is  very  ihin.  If  it  wcre  influt-nced  by 
Eravily,  however,  it  would  follow  the  hyoid  depressors  and  iheir  intermuscular  S|>acea 
to  ihc  rcKtt  of  thc  neck.  and  mtght  enicr  the  superior  mediaRtinuni. 
I  T\vo  additiona!  and  importaiu  .spact-sare  fornicd  by  e.Ntensions  or  rediiplicationa 
M  the  cervical  fascia.  That  porlioii  of  the  superficiul  laver  above  the  leve!  nf  the 
uigle  of  thc  inferior  niaxi1Ia,  and  passing  from  that  bone  to  thc  zygoma,  constitutes 
thc  paroiid  fascia,  vvhJch  on  the  snrfare  ts  rontiniious  w  ith  that  over  the  masseter. 
trhilc  bcncath  it  bcconK-s  thickened  to  constilutc  the  stylo-ma\ilIary  liganienl,  sep- 
irating  the  parotid  and  siibmaxillary  glnnd.s  and  resisiing  o\craction  of  the  extemal 
ptcrj'goid  niuscle.  As  thc  outer  fascial  investmcnt  of 
me  gland  is  dense  and  resistaiit,  and  as  inlemal  to  thts 
Jgament  thc  inncr  layer  is  thinncr  and  weakcr  than 
dse»here, — a  positive  gap  cxisting  l^M-tucen  the  stvloid 
process  and  the  pterygoid  mnscle, — siippnration  wilhin 
[he  gland  niay  result  in  extcrsion  to  the  retnipharvngcal 
region.  It  may  folIow  the  e.Mernal  carotid  do\vn;vard  tu 
the  chest,  or,  as  the  fascial  itnestment  is  also  tnconip!etc 
»bove,  may  cxlend  iipward  to  the  b;Lse  of  the  skuU.  t»r 
e\'en  into  the  sknll.  It  somctimes  folIows  the  branches 
of  the  third  di\i5ion  of  the  fiflli  nerve  through  thc  fora- 
tnen  ovale  into  llie  cranium. 

The  second  sp;ice  alhided  to  is  formed  by  that  por- 
tion  of  the  snperlirial  laver  l>etween  the  jaw  and  the 
hyoid  bone  and  in  frnnt  of  the  stvio-mandibular  ligaineiit. 
As  it  passes  forward  from  the  latter  structnre  it  splits  and 

envelops  the  suf>ma?tillary  gland,  and  becomes  firmly  atuched  below  to  the  hyoid 
and  above  tn  the  lower  jaw  extcmally  and  the  under  surface  of  the  niylo  hvoid 
muscie  imemaHy  (Fig.  547).  Infection —  '  l.ndwig's  angina,"  "  suhm[a,\iilar)' 
phlegmon,"  "  deep  cer\'ical  phlegmr^n" — in  t  h  is  space.  \vhich  coniains  the  salivary 
gland  and  its  attcndanl  lymphatics,  is  rendered  exceplionalIy  grave  by  thc  densitv 
of  these  fascial  lavers.  The  infccting  organisms — itsiiallv  streptococci — niay  gain 
acccss  through  a  lesion  of  the  floor  of  the  mouth  ne.ir  the  frennni,  or  from  an  alveo- 
lar  abscess.  ur  by  way  oi  thc  digastric  inuscie  from  a  foctis  of  disease  in  the  middie 
ear.  Once  estabhshed,  lhey,  with  tlieir  secondarv  prodiicls.  are  forced  along  the 
lincs  of  least  resistance — by  the  side  of  the  my!o-hyoitl  iisuallv— towar<ls  the  base 
of  the  longue,  involving  the  rellular  tissiie  about  the  glottis  and  along  ihc  vessels 
that  perforate  the  fascia.  caiising  infective  vcnoiis  thrombosis  and  involving  the 
decper  planeš  of  connectivc  ttssue.  Undcrthe  latter  ciniimstanres,  if  tensiim  is  not 
promptly  relievcd,  largc  vesscis  may  be  opened  by  the  necrotic  process.  Jacnbson 
iong  ago  calleti  attenlinn  to  thc  iniercsting  fact  that  cnmmunications  betveen  ab- 
sccsses  and  deep  vcssels  have  iisua1ly  taken  plače  beneath  ihe  cenHcal  fascia  and 
ihe  fascia  lata,  two  of  the  strongest  fasda*  of  thc  bodv. 

Tumors  of  the  neck  may  originate  in  anv  of  the  diverse  stnicttires  of  ihat 
region.  It  may  be  nientionctl  here  that  their  situation  above  or  lieneath  the  cer\ical 
faacia  is  an  impnrtant  faclor  in  determtning  their  mobiIity,  and  hencc  the  probable 
ease  or  difficultv  of  ihcir  removal.  In  the  latter  situation  associated  pres-sure- 
5ymptoms  are  common. 


y*^^,Hyoid  bone 
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Lipoma  is  frequenl  ;  fibronu*  and  encliondroina    are  occasionall/  seen  in  (! 
regioii  of  the  li}jfamcntum  nuchie  ;  primary  carciiutma  is  rare. 

Congenital  c\'sLs — "  hydroceltrs" — of  the  neck  are  found  beneath  the  deep  iisci 
usiiallv  in  the  anterior  triangle  and  below  the  level  of  the  hyoid.  rhey  may 
froin  dilatatioii  of  the  lyinphaitc  vesscls,  or,  as  Sutton  suggesis,  they  niay  original 
as  do  the  cervical  air-sacs  in  some  nionke>'s,  cspecia]ly  the  chimpanzees,  by  t 
forination  of  diverticula  Irom  the  laryngeal  niucous  membrane.  In  any  event,  thi 
rainify  in  the  various  intermuscuiar  spaces,  and  iheir  compleie  removal  b  thi 
verv  difficuli. 

Hranchial  cysts  and  dcrnioids  are  not  infrequent.     Thev  should  be  studied  m 
conncction  vslth  the  enibrvologv  of  the  region. 

Congenital  tumor  ot  the  sterno-mastoid  is  a  condition  resulting  from  either  rup- 
ture  of  muscn!ar  fibrcs  ur  bruising  of  ihc  musclc  against  the  under  suriacc  of 
symphysis  during  delivery.     It  may  be  a  cause  of  toriicollis. 

Torticollis — "  wry-neck" — may  be  due  to  spaam  ni  the  stemo-mastoid  citl 
alone  or  associatcd  with  a  similar  condition  of  the  trapezius,  especially  the  clavicuLr 
portion.  and  ofteu  of  the  scaleni  or  the  compiexus.  Later  there  is  apt  to  be  ser.oi 
ary  contraction  of  the  deep  fascia  and  of  the  posterior  cervical  muscles.  Tenotoi 
of  the  muscle  for  the  relief  of  lliis  aflcction  is  perfonned  at  a  leve!  jiist  ahove  il 
stemal  and  clavicular  insertion.  The  subcut;meous  method  lias  been  hirgely 
cardcd  in  favor  ol  division  through  an  open  wound.  By  the  formcr  plan,  not  onif 
were  the  anterior.  and  aometimes  alst)  the  external,  jugular  veins  endangered,  bnl  tlie 
cervical  space  described  as  "  Nnsceral"  was  occastonally  opened,  and,  if  infectioa 
occurred,  with  fatal  resnlts  from  septic  celluUtis  or  ple«risy. 

Scction  of  the  spinal  acces3ory  nerve  may  be  resorted  to  when  the  spasm  u 
limitL-d  to  the  stenn>-mastoid  ami  trapezius.   or  of  the  posterior  primary  (hvisi' 
of  the  lirsl,  second,  and  ihird  cer\'ical  nerves  vvhen  the  posterior  muscles  are  invulv 

Landmarks. — Alhough  but  few  <>rgans  belong  excliLsively  tu  the  neck.  a  gn 
many  structuri=i  of  much  diversitv,  antl  connecting  the  trunk  and  hcad,  pass  throui 
it.      The  "landmarks"  wil!  iht-refore  be  founil  in  relalion  todincrent  systems. — vas- 
cular,  nervous.  etc. , — those  given  here  referring  chiefly  lo  the  muscles  and  iheir  cfii 
upon  surfacc  fonn. 

The  mid-line  posteriorIy  has  a]ready  been  described  in  iis  relation  to  the 
of  the  cervical  vertebfie  (pages  i46-r48). 

On  the  sides  of  the  neck  the  platysma,  when  in  aclion.  produces  inconspicui 
wrinkling  of  the  skin.      Its  fibres  are  in  a  line  from  the  chin  to  the  shoulder. 
sterno-mastoid.  running  obhquely  from  the  skull  to  the  sternum  and  clavicle,  divi 
each  lateral  half  nf  the  neck   into  twu  trianglcs.      The  anterior  of  thesc  is  bouni 
above  by  the  louer  border  of  the  inferior  maxilla  and  a  line  extending  from  the  am 
of  thai  bone  to  the  mastoid  proccss  ;  antcriorIy  by  a  straight  line  betivcen  the  inid 
of  ihc  chin  and  the  sternum  ;  po3teriorly  by  the  anterior  border  of  the  stcrno-ina*- 
toid.      Its  apcx  is  at  the  middle  of  the  upper  edge  of  the  manubrium,     The  post 
triangle  is  bounded  iKJstcriorlv  by  the  anterior  edge  of  the  trapescius,   the  hini 
edge  of  the  sterno-mastoid  in  front,  and  the  middle  of  the  clavicle  belou*.      Its  ai 
is  just  l>ehind  the  m:istoid  process. 

It  will  be  seen  ihat  by  this — the  usual — clescrijition  those  structures  lyiug  im 
dtately  beneath  the  sterno-mastoid  would  bc  excluded  from  lxjth  triangles.  It  is 
tomary.  hovvever,  to  inolnde  the  commun  carotid  and  intemid  jugular  vein  in  the 
anterior  triangle,  although  tfiey  are  boili  under  cover  of  the  anterior  edge  of  the 
sterno-truistoid. 

The  anterior  triangle  is  divided  into  three — the  superior  carotid,  the  inferior 
carotid,  and  the  submaxi]lary^by  the  digastric  muscle  and  the  anterior  bellv  of  the 
omO'hyoid.  The  posterior  belty  of  the  omo-hyoid  divides  the  posterior  triangle  in», 
a  Iower  or  subclavian  and  an  upper  or  occipital  triangle.  The  structures  incJudi 
within  thesc  various  triangles  will  be  described  in  connection  with  the  vcsse^] 
nerves.  etc. 

The  dividing  line  bctwcen  the  two  main  triangles — the  stemo-mastoid — can  b< 
both  seen  and  felt  if,  uith  the  inouth  closed,  the  chin  is  depressed  and  the  skull  is 
rotated  towards  the  opposite  shoulder.     The  thick,  prominent,  rounded  anterior  bor- 
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der  can  then  bc  niade  oiit  from  mastoid  to  sternum,  bul  is  nrnre  accfnluated  helow, 
whcrc  ihe  stcriiHl  huad,  is  salient  and  sharply  defined.  This  thin  posterior  horder  may 
be  ieltvaguelv  at  ihc  up[M*r  part,  b\it  cannot  be  scen.  At  about  the  lowcr  tliird  it 
becomcs  visible  and  is  continued  inio  tlie  broader  and  fiaticr  clavicular  htad.  The 
middle  of  the  rnuscle  is  secii  througlioul  most  of  ils  length  as  a  (1eal]y,  rounded 
elc\'ation.  Ovcr  it,  and  usuallv  plainly  visible,  is  ihe  esttrnal  ju^ular  vein,  running" 
belwccn  the  p]atysnia  and  the  deep  fascia  in  a  line  from  the  angle  of  tho  jaw  to  the 
centre  of  the  claviclc.  In  rest  the  anterior  bordcr  is  stili  visible.  The  position  of 
the  niusclc  on  ihe  side  ii>wards  which  the  head  is  lurned  is  indicaiod  by  a  slight 
furrow  in  the  skin.  The  muscles  partly  overlappcd  by  tho  stcrno-masloid  are.  from 
above  downward,  the  splenius,  Icvator  scapula-,  digastric,  omo-hyoid,  stcmo-lhyroid, 
and  stemo-hyoid. 


Fig.  54S. 
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Surtace  BUuklneH  of  ncck,  from  Uving  subject. 

The  intcr\'al  betwcen  ihc  slemal  and  clavicular  heads  of  the  rnuscle  is  indicated 
by  a  slight  depression, — ihc  iL-sscr  supraclavicular  fossii. — and  is  btnindecl  below  by 
the  uppcr  edgc  of  ihc  inncr  third  ol  the  clavicle.  Beneath  it,  about  on  a  line  wiih 
ihe  sternai  end  of  ihe  clavicle,  lic  on  tlic  riglil  side  tlie  liihircation  of  the  innoniinate 
artery  and  on  the  left  the  common  carotid  artcn.'. 

Betueen  the  outcr  edge  of  the  clavicular  head  of  the  slemo-mastoid  and  the 
base  of  the  anterior  edge  of  the  trapezius  is  a  broad,  flat  depression,— the  suprada- 
vicular  fossa. — which  is  made  very  evident  by  shrngging  tlic  shoulders,  and  across 
ivhich  the  pnstcrior  belly  of  the  omo-hyoid  nms  and  can  often  be  scen  and  fclt  in 
tliin  pcrsons,  es|>ccially  during  inupiration  or  when  the  head  is  turned  towards  the 
oppositc  side  (I^ig.  548).  The  line  of  the  musde  is  from  the  suprascapnlar  notch, 
sLigluly  ascending  lo  the  anterior  margin  of  the  sterno-mastoid  at  a  Icvei  with  the 
cricoid  carlilage  and  then  rapidly  ascending  to  the  body  of  the  hyoid,     Below  is 
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posterior  lx-Hy  run  thc  !M-arhia!  plexns.  uhich  can  often  be  lelt  and  sometimes  sem, 
and,  near  tlie  clavicle,  thc  siilKrlavian  arterv. 

Finher  oiit  tlie  antc-rinr  !x)rder  of  tlie  tra]>ezius  niuv  be  seen  passing  from  ihe 
occipiit  to  iLs  inscrtion  at  ihe  outcr  cnd  of  ihe  middlL*  third  of  the  claviclr  The 
triaiigular  inter\al  between  it  and  tlit."  posterior  border  of  the  sterno-mastoid  \s  hll«! 
— from  belovv  up\vard — by  the  .soalcnus  nu-dius,  the  Icvator  an^Ii  scapul^  and  the 
sptcnlus,  but  noHL'  of  ihcn^  is  recognizablc  tbrough  the  dcep  fascia. 

In  the  mid-line  behind.  in  atiditioi\  to  the  lKiny  point$  already  given  fpa£;e 
146-148),  the  line  of  origin  of  the  trapezii  can  be  seen  as  a  slighl  elongated  de- 
pression.      Nune  of  the  dceper  muscles  can  be  seen  or  felt  ui>on  the  surfacc. 

In  the  mid-iine  in  front  the  hyoid  bone  and  its  comua  ran  bo  fcit  in  iheangle 
between  thc  iindcr  snrfare  of  the  chin  and  the  front  of  thc  neck.  From  ihe  hvmd 
bone  on  either  side  the  anterior  lielHcs  of  the  digastric  run  up  towards  the  symph\-sis 
and  wiih  tlie  subcutaneons  fat  give  convexiiy  to  the  submental  region.  FarlherouT 
on  this  level  the  siibma.\illary  salivary  glands  can  be  felt  and  often  seen. 

The  thjTo-hyoid  depression,  the  prominence  of  the  thvroid  cartilage  {pomttm 
Adami),  the  crico-thyroid  space,  the  criroid  cartilage,  and  sometinies  the  upper 
rings  of  the  trachca  may  be  felt  from  abovc  dounward.  Thc  rclations  of  these  parts 
to  important  vasctjlar  and  ncrvoiis  strtictiires  will  be  considcred  later. 

The  sterno-thvroid  and  .sterno-hyoid  muscles.  while  not  visible,  coveroverand 
obscurc  thc  ouUincs  of  the  trachca.  as  docs  also  thc  thvroid  Lsthmus.  The  thyroid 
lobes  may  bc  felt  011  each  yide  of  tlie  larynx.  The  average  distance  from  the 
cricoid  to  the  upper  edge  of  the  manubrtum  is  about  one  and  a  half  inchcs  wben 
ihe  hcad  is  erect.  In  full  excension  three-quancrs  of  an  inch  additional  can  be 
gaincd. 

The  trachea  recedes  as  it  approaches  the  stemuni,  so  that  it  is  fullv  an  inch  and 
a  half  lx*hind  tlie  upper  lx)rder  of  the  latter.  In  tbls  position  belween  the  t»o 
stcrnal  heads  of  the  sterno-mastoid  is  tlie  deep,  V-shaped  suprasternal  notch  liossa 
jugularis),  the  deptJi  of  which  is  noticeablv  affccted  by  forced  respiration.  beii^ 
much  increased  in  obatnictive  dvspncea. 

Ali  the  surface  appearances  above  described  difler  in  diffcrent  individuals,  and 
var>'  in  the  same  persoii  in  accord  wilh  many  condilions.  as  ihc  amount  of  subcu- 
tancous  fat,  the  muscular  vigor  and  developnient,  the  pulmonar)'  capaoity,  the  stale 
of  reposc  or  of  violent  exertion.  etc.  This  should  be  remembered  in  looking  (of 
landmarks  in  this  region,  which  is  in  that  respect  one  of  the  most  variablc  ol  ihe 
body,  and  most  unlike  that  of  the  cranium,  which  perhaps  typihc3  the  other  extrtmc 
of  unchangeabiltty. 


DlAPHRAGMA    (Fig.  549). 
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The  diaphragm  is  a  domc-ahapcd  muscular  sheet  which  separatcs  the  thoracic 
and  abdominal  cavities.  Not\vitlistanding  its  position  in  the  adult,  it  is  a  derivative 
of  the  cervical  myotomes.  It  represents  the  upper  portion  of  a  struclurc  which  is 
tenned  in  embryology  the  septiim  transversnm  (page  1701),  a  conncctive-lissue 
partition  which  cxtends  between  the  ventral  and  lateral  vvalls  of  the  body  and  the 
heart,  and  s^rves  to  convev  venoiis  trunks  to  that  organ.  Like  the  heart.  uhen 
(irst  formed  it  lies  far  forward  in  the  uppermosl  part  of  the  cervical  region,  bul  later 
it  descends  with  the  heart  unlil  it  reaches  its  Iinal  position.  As  it  passes  the  tliird 
and  fourth  cervical  mvotomes  in  its  descent,  it  receives  from  them  some  muscle-tissm? 
which  evenlua]ly  forms  ali  the  nmscle-tissue  of  the  diaphragm,  that  stnicture,  so  l^r 
as  it  is  to  be  rcgarded  as  a  musclc,  beingf  a  derivalive  of  the  cervical  mvoiom« 
named, 

Thc  diaphragm  is  a  muscular  sheet  composed  of  fibres  radiating  from  ihe  lo»fr 
border  of  thc  thorax  and  from  thc  upper  lumbar  vertebra:  lowards  a  central  tendi- 
nous  area,  termed  the  centnim  taidintum.  According  to  iheir  origin,  the  musclt^ 
fibres  mav  be  grouped  into  ihree  portions.  The  stcrtia/ porthn  consists  of,  U3uolly. 
Ivo  lxinds  wluch  nrisf  from  the  posterior  surface  of  the  xiphoid  process  ol  ihf 
sternnm  and  are  aeparated  from  one  anothcr  by  a  narro\v  interval  filled  w*ith  con- 
fiective  tissue.  Laierallv  they  are  separated  by  a  similar  interval,  tbrough  »hidi 
the  superior  epigastric  artery  enters  the  shcath  of  the  rectus  abdominis,  from  thc 
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^owt€J porlion,  ihe  fibres  of  w]ii(:h  take  their  origin  froni  tht  cartilages  nf  the  lout-r 
six  ribs,  inteniij^ilatiiijj  \vith  the  ori^iiis  o(  the  traiisvei-salis  abdominiš.  In  conlj- 
nuity  ttith  the  costal  part  is  the  lumbar  fmrt,  whose  hbres  take  ortgin  (  i  ]  from  luo 
lendinoLis  arches,  the  internat  'aw*\  cvtcrnal  arcuatc  iij^aminfs,  \vhich  pass  ovtr  ttie 
upper  portioni!)  of  tlie  psoa>  tiircus  lumbocoslalis  mcdialis)  an<I  the  quadraius  lum- 
buruni  nniscles  {arcus  tuoibucuslalis  laleralis)  respectively.  streiching  betwcen  the 
twelfth  rib  and  the  transversc  ]>rocess  oi  the  firsl  lumbar  vertebra,  and  (2)  by  tu'0 
down\vard  prolon^ations,  the  tTura,  from  the  atiterior  and  lateral  surlaccs  ot  the 
upper  three  or  four  himhar  vertebrif. 

The  ri^ht  crns  iisuallv  extends  stimeubal  farther  (fownward  than  ihc  left.  vvliose 
attachmcnt  dues  not  pasa  below  the  secdi^i  or  third  vertebra.  Each  crus  has  bcen 
divided  into  three  portions.  niedial,  inicrme<1iate.  and  laleral.  uhich  are  not,  how- 
ever,  a]ways  clearly  reeoynizabIe,  allhoujfh  indicated  by  the  |}assag^c  of  certain  struo- 
tures  from  the  lhorax  to  thcabdomen.     Thn<;,  tx:tween  the  medial  and  intermodiatc 
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CTura  the  gjreatcr  splanchnic  ncr\'e  and  the  azygos  (or  heiniazygos)  veins  pass,  while 
between  the  intermcdJate  and  lateral  cnira  is  the  sympathelic  trimk. 

The  two  cnira.  as  thev  pass  upuard,  leavr  I)clw<*en  theni  an  »ipeniiip.  the  hialus 
aoriidts,  whidi  Is  bridjjed  over  bv  a  tendinoiis  l>and  {median  arcuaic  H^ameni)  and 
gives  passage  tn  the  aorta  and  ihuracir  <luct.  Just  iKjhind  the  postennr  niarjjin  of 
the  centrum  tendinciim  the  crural  tibres  diverjfe  l<»  surround  in  a  sphinctcr  hkc 
manner  the  hiaiua  (rsofihagnis.  thronjrh  uliieli  pas-s  tlie  uL-sopliagns  and  ihe  vagiis 
nerves  and  rtsophageal  branches  from  the  jjastric  arterv  and  veins. 

The  centrum  tendineum.  hitti  \ihich  the  fil>res  of  the  three  porlitms  insert,  is 
sitiiated  someuhat  nearer  the  aiiterior  than  the  postcrior  mar^in  of  the  diaphragm. 
so  that  ihe  fibres  of  the  sternal  muscular  portJon  are  considcrabIy  shortcr  than  the 
others.  It  lias  a  treloil  sha[>e.  possessinji  a  central  and  tMn  laternl  lobcs,  the  right 
one  of  these  hein^^  perforatetl  h\  a  .somewhat  quadrate  ff)ramien.  ihe  foramen  vemt 
cavtr  {  foramen  gnadratum),  which  transmils  tlie  vena  ca\a  jnferior. 

The  cenmirn  tendineum  fornis  the  centre  of  the  dome  of  thr  diaphrapm,  and 
from  its  fxirders  the  museular  lihres  slopo  downwani  towards  their  Insertion.  the 
slopc  of  the  crural  fibres  bcing  much  stccper  than   those  of  the  olher  portions. 
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The  dome  does  not,  howcvcr.  form  a  simple  curve,  but  Js  divided  by  a  metlian 
depression.  uhich  traverses  it  froiii  before  hackward,  inio  two  secondarv  lattnl 
donics  which  are  unequally  dcvcloptd,  that  of  the  righl  sidc  extcndinjj  upwardi5 
far  as  the  level  of  the  junction  of  thefourth  costal  carlila^e  and  rib.  uhile  that  i)i 
the  left  reaches  (>nly  to  the  fifth  costo-cartilaj^nuus  junction. 

Nervc-Supply.^From  the  third,  foiirth.  and  sometimes  the  fifth  ccrvka] 
nerves.  by  the  phrenic  nerves. 

Action. — To  increase  the  vertical  diameter  of  the  thorax,  a  coniraction  of  ihe 
muscle-fibres  depressing  the  summit  of  the  dome. 

Relattons. — The  upper  suriace  of  the  diaphra^in  forms  the  fioor  ui  the  thoradc 
cavity  and  is  in  conlact  with  the  pleur^  and  pericardium.  the  latter  bein^  adherent  lo 
iherentruni  lefuHneum.  Belc>w,  tlie  (]iaphrajj;in  is  largely  mvesled  by  pt;ritnneum.  Jod 
is  in  relation  with  the  Hver,  stomach,  spleen,  l£idneya,  siiprarenal  bodies,  duodenum, 
pancreas,  iaferior  vena  cava,  and  the  branches  of  the  c<diac  artery. 

Variations. — Occasionally  the  difiphragm  Is  incompicte  in  tts  posterior  portion,  a  condiDon 
vvhlrh  penniLs  the  ^omiaiion  nf  rnncfnital  dianhragmatic  heriiias.  FCmbryologicany  the  pos- 
terior portion  i>f  the  diiiphraimi  i:^  ihe  last  to  fonii,  and  in  thi<L  fad  H  protKdily  tO  !k:  foundan 
expIanalion  of  the  location  of  Ihis  imperfeclioii  and  aiso  of  the  course  of  the  phrenic  nen-es 
anierior  to  the  roots  of  thi-  hiiif«;  lo  reach  the  earlier  fomied  antcrior  portion  nf  the  diaphragm 

Kibri^s  vvhich  arisi-  ir<Mn  t]w  tTiira  and  jmss  to  iu-i^1itKiring  slrurtiire?i  ure  frt*qufnlly  presrni. 
Among  the  more  ronsutni  of  ihese  are  fibres  whicli  arisc-  from  Ihe  inner  bordcre  of  iKith  mua 
aii<l  pass  to  tht*  lower  portion  of  (hc  a-sonhagus,  niingled  with  dense  connertive-ti«iSiH*  fibfcv 
and  others  wliidi  pnss  froiii  hik- rrim  (ir  Ihe  olher  iiitu  tlif  nKrsenter^- of  thr  iip{>er  part  ol  the 
iejunum.  Probably  the  suspfnsory  tnuscle  o/  tht  duodenum,  or  musc/e  of  Treitz,  whicJi  passts 
troni  t]]e  left  cnis  to  the  terminal  iKirlimi  uf  the  duudenuni,  tieh}n^  tf>  this  lalter  ^uup  uf  librcSi 
although  it  has  been  stated  to  be  lormcd  by  non-striated  tnuscie-hbres. 

THE    PELVIC   AND    PERINEAL   MUSCLES. 

The  ventral  pnrtions  of  the  myotomes  succceding  the  tirsi  lumbar  and  frnmthat 
as  far  down  as  tl»c  third  (or  sccond)  sacraJ  are  almost  cnlirclv  unrtpresented  b  ih« 
tnink,  being  devoted  to  the  formation  of  llie  musculature  of  the  lower  limb.     fickm 
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_Anal  faKla 


niac  crest- 


lUo-pcctineal  lini-— 
Aceubuliun 
Levator  aoi 

Obturalor  Jntemu*-. 
Alcack's  caul-' 

iKbio-rccMl  fukM        /      ^fb  1^9^     \  \  ^**^^  mdopdvbia 

Esu-niat  sphliKttrr  /     I  Rccto-veslcal  Uyer 

liiU-Tiuil  Hpbincirr    Rrctum 
Diagraminatlc  fronlal  Mctioa  thruuRh  |>clv!«.  Khowlnf{  rvlntlan«  ni  fnMial  la\-vra  to  pvivk  ivatl  snd  BoM. 

the  point  mentioned,  houever,  the  ventral  musculature  ajjain  appears  in  the  trtink 
in  the  pcivic,  the  perineal,  and  occasionallv  llic  coccvgeal  region.  Owing  to  the 
conditions  under  which  it  appears,  it  is  not  possible  to  refer  the  musclcs  dcrived  from 
it  to  the  various  subdivisions  into  whtch  the  ventral  musculature  of  other  rejfion^is 
divisible,  and  they  will  therefore  be  considered  in  seqtience  withoiit  anv  attempt  at 
classification  other  than  rejfional. 

The  Pelvic  Fascia.- — The  pelvic  fascta  is  attached  above  to  the  promontoij 
of  the  sacnnii  and  the  ilio-pectineal  line  (linea  terminalis)  nf  the  pelvis,  wherr  it 
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omes  continuous  with  the  iliac  fascia.  It  dcsct-nris  nver  tht-  siirface  of  the  pyn- 
formis  and  Uterally  ovcr  the  uppcr  portion  of  the  obiurator  imermis  ami  the  pelvic 
surface  of  the  pelvic  diaphraji^^m.  In  ihe  uppcr  part  uf  il.s  course  ovur  ihe  pelvic  dia- 
phragni  it  is  crossed  by  a  curved  thickenin^,  the  arcus  teniHneus,  which  is  attached 
behind  to  the  spine  of  ihe  ischium  and  p;i5scs  in  front  iipon  the  sides  of  the  prostate 
gland  or,  in  the  female.  upon  the  bladder.  atid  is  continued  thence  to  the  anterior 
pelvic  wall  to  be  attached  on  either  side  of  che  symphysis  pubis.  a  little  above  its 
iower  border,  as  a  laieral  piibo-prostatU  (  puSo-vfsica/)  Hgamenl.  Alonjij  this  tendi- 
nous  arch  the  pelvic  fascia  jfivesoff  a  layer  u-hich  jjasses  iimard  tu  the  pelvic  viscera. 
and  w  termed  the  fascia  cndopelvlna.  !n  its  anterior  porlion  this  furins  an  investment 
of  the  prostate  in  tlie  male  and  of  the  base  uf  the  bladdcr  in  the  fem;Ue,  and  iLs  under 
surface  in  this  rej^iun  is  in  contact  with,  and  indeed  may  be  regarded  as  bcing  fused 
with,  the  superiorlayer  of  the  iriangular  ligament  (page  563).  That  portion  of  the 
layer  whirh  intervenes  hetween  the  prostate  (or  bladder)  and  the  postcrior  surface 
of  the  body  of  the  pubis  fomis  what  is  termed  the  nudian  puifo-prostaiic  {  pubo-veskal ') 
ligament. 

The  continuation  of  the  pelvic  fascia  iiaases  downward  over  the  surface  of  the 
pelvic  diaphragm,  and  is  lemieti  the  supertor /ascia  oi  that  structure  (fascia  <lia- 
pbraiitnatis  pcivis  supcrior). 

The  Obturator  Fascia. — F"rom  the  line  along  which  the  pelvic  fascia  leaves  the 
surface  of  the  obttirator  init-rnus  muscle  to  pass  iipon  the  pelvic  diaphragni  ashecl  of 
fascia  is  continued  downward  over  the  surface  of  the  ubliirator  internus  nuisclc  tu  be 
attached  below  to  the  tuberositv  and  ramus  of  the  ischium  and  the  ramus  inferior  of 
the  pubis.     This  is  the  obluraior  fascia. 

Along  its  upper  b<irder,  near)y  correspnnding  with  the  arcus  tendineus  of  the 
pelvic  fascia,  but  Iving  aliove  this  thickening  and  endinjj  antenorly  farther  frnm  the 
median  line,  is  a  similar  cur\'ed  thickening  extendinjj  from  the  spine  of  tfie  ischium, 
or  in  some  casi-s  from  the  ilio-peclineal  line  behind  to  die  posterior  surface  of  the 
bodv  of  the  os  pubis  in  front.  From  this  thickening  the  grealer  portion  of  the  levator 
ani  muscle  arises  ;  it  is  conse(iuent]y  termed  the  arcus  tendineus  m.  Icval«ris  nni.  or 
more  briefly  the  while  line.  From  the  line  a  thin  laver  of  fascia  is  cojitinued  inuard 
ufKin  the  under  surface  of  the  levator  ani.  forming  what  is  termed  the  anai  fascia 
(fascia  diaphraffoiatis  pcivis  inferior). 

This  latter  fascia  forms  the  inner  and  the  obturator  fascia  the  outer  \vall  of  the 
ischio-rectal  fossa.  Near  its  louer  b<irder  the  obturator  fascia  splits  into  iwo  layei^  to 
form  a  canal,  the  canai  of  A!cock,  aiong  which  the  pudic  vessels  and  nen'e  pass 
ioward5  the  perineum. 

In  the  alx)ve  desrriptioii  tbc  term  pelvic  fascia  Ls  .-iiiplu-d  to  the  laver  of  fascia  uttich  lines 
the  eiitire  tnic  pelvic  c,ivit>-, — that  is  to  sav,  the  funnt-l-shapt^d  caviiy  inVhjded  betwfeii  the  pel- 
vic brim  and  tkK)r.  This  concti^ijon,  on\pU>yfd  by  tlic  Ijcnnan  autliors.  differs  somLnvhat  from 
that  iisuallv  h(;l{]  hy  Kiin!tsli  .■ln;ltonli^iLs,  in  lli.it  ihe  latler  reslrict  Ihe  lemi  to  that  portion  of 
the  fascia  'extendinj;  from  the  ilii>-ptTtineal  lin<.-  to  tlie  whili,-  line,  the  continuation  down- 
ward  over  the  jielvic  diaphraj^m  being  termed  the  rrcto-vesical jasna.  Ironi  wliicb  exti-n^ioi)N 
pass  to  the  bladdcr.  prostate  i^land,  and  r«:tum,  The  term  recto-vesical  has  aiso  been  restricted 
to  the  iJftrlinn  of  the  shwt  which  t'xtends  betwecn  the  riTUim  and  the  hladder  and  encloses  the 
spniinal  vesicles  (Cunnitijfham).  and  if  the  term  is  to  be  t-mploved  at  ali,  this  appliration  o(  it 
s<rems  to  fte  the  prefcrable  one. 

Confu-^ion  has  aiso  evtsitd  in  the  appUcalion  of  ihe  term  "  white  line."  since  it  hns  f>t;en 
madr  to  incUule  lioth  the  .irs-iis  teiuliiu-us  prnpiT  mul  thi*  tliirkened  hand  from  which  the  leva- 
tor ani  t;ikes  iis  orij:in  {arcus  tendineus  m.  levatoris  oni).  These  luo  bands  are,  hnvvevcr.  quite 
distinct.  espcci.-»lly  anteriorlv,  as  a  rareful  inspertinn  nf  ihe  suhject  vili  demonstmte,  and  ii  seems 
pn-ft-rabli-  to  restrid  the  term  "whi1eline"  tu  lh;U  from  uhich  Ihe  Itfvator  ani  arises,  naming 
ihat  at  which  the  fascia  endopelvina  lx^ias  the  arcus  tendineus. 

h(«)   THE  PELVIC  MU5K:LEfi. 
I.    Levator  ani.  2.   Coccygeus. 

,  3.    Pyrifomiis. 

me  noor  of  the  pelvis  is  forined  by  two  inuscies  which  ccmstitute  an  ahnost 
complete  partilton,  the  pelvic:  diaphragm,  separating  the  pelvic  from  the  perineal 
Fegion.     The  more  anterior  and  larger  of  these  musciea  is  the  levator  ani,  the  caccy- 
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ecus  lyin(j  along  its  posTcrior  marjfin.  Above  thc  uppcr  marg^in  of  ihu  Litlta-  and 
(omiinj;  thc  posturior  Wrt!I  of  tlie  pelvls,  is  thc  pyriformis.  .Sli>»ht  inler\als  oiTupM?J 
by  conntciivc  tissnt-  usiiiitly  cs.\m  l>ctween  the  coccygeiis  and  the  othcr  two  muscbs. 
prirscnting  opportuiiilics  fur  pclvlc  hernios. 

I.    Levator  Am  cFig.  551). 

Attachmcnts. — ^The  le\'ator  ani  arisfs  from  the  posterior  suKaceof  ihebodyn( 
the  f«  piibls  in  front,  from  tlie  spine  r»f  the  ischiiim  behind,  and  in  the  interval  bcluctn 
ihcse  l\vo  point^i  from  a  tliickeiiin.n  o(  tlie  u]>per  iMuder  of  ihe  obluralor  fascia,  rJv 
white  Hne.  Krom  this  lonj»  lineof  nrigin  the  rtbrcs  conver^e  downward  and  m 
to  he  insrrtfd  into  ihc  sid«  and  lip  of  the  coccyx.  into  a  tendinous  niphe  eAi- 1  1 1  , 
in  the  median  line  lx.'lween  tlie  tij>  of  the  coccy.\  and  tlie  aniis,  and  into  the  sid<^i.i 
the  lower  p;irt  of  rhe  recimn.  The  tibres  from  the  most  anterior  porlion  of  tbcorigin 
pass  almost  directlv  backward  and  d<»wiiHard  to  reach  the  sides  of  the  rectuin,  aiid 
bcttt'een  them  am!  the  c<^^re^pmKiinlf  ftbres  of  the  niusclc  of  the  opi>osite  side  ba 

Kk;.  551. 
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PjrrifomilB 


'^  J--    — .OUuraluT  iri 
^F'  ntis  ciJvc 

'    — Uretbni  (cut) 


Coci:)-Btnu     — 


Iicfaiil  iptnc'^ 

Obtiintor  ''  ^ 
imrnins  .^ 

WhlUlli»^      \ 
Levalof  anl^^ 


Musculnr  ftuor  of  pctvlu.  wtcwe<l  Iroiti  abov«. 

space.  uccupied  in  the  rnale  by  the  !ower  part  of  the  prostate  ^and  and  in  the  lerrd": 
by  the  hiase  of  tlie  bladder  and  lo\ver  part  of  the  N-a^ina,   the  fascia  endo[>elvina  m 
this  repion  comin^  into  rontirt  with  the  npper  snrface  of  the  snperior  layerof  1 
trianjjular  U)rament  of  the  perineum. 

Nervc-Supply. — The  posu-ric^r  pnrtion  of  the  miisclc  is  supplieil  by  a  sp 
branch  from  the  third  und  fonrth  sacral  nerves,  the  anterior  portion  by  t\i ipi  from  itie 
inferior  iiemorrboiiLlal  branches  of  the  pudic  ncrve. 

Action. — To  iK-nd  the  cocc\'x  forward  and  to  raise  the  pelvic  floor  and  \'isari- 

Variaiions.— Tlie  levator  ani  is  always  a  well-developed  muscie,  although  the  extenl  c4  ib 
attachmt^nt  to  ihe  '^ides  «f  the  ciinyx  varies  inverselv  tn  the  attachment  of  the  cocc>T!:eus  tolHi' 
bone.  There  is  tisiiatlv  to  be  found  a  dlviding  line  extcnding  across  the  muscie  oii  a  le^irl  «'* 
the  juncllon  ot  the  snperior  ramiis  of  the  puhis  witli  Ihe  iliiini  and  scparatlng  those  fibres  whioj 
are  inserted  into  tlif  (■occyx  and  the  jiosterior  pi^rtion  of  the  ni)roiis  raphe  frftm  Ihosr  »hit" 
pass  to  the  anterior  pari  of  the  niphe  anil  the  reclum.  Each  of  the  portions  so  separated  U^UP" 
plied  hy  asepanite  nen-e.  and  this.  combined  wilh  the  results  of  comparaiive  aiiatoTny.  scen" 
to  show  tha!  the  posterior  [»riioii  of  Ihe  levator  is  rejillv  a  mii5»-le  quite  distinet  from  the  ante- 
rior portion.     It  nas  been  terme«!  ihe  m.  ilio-coccfgrus.    Furthermore,  it  seems  probablelW 
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r  anlerior  [Kirtinn  is  composed  of  lwo  inon)holi>>pcnlly  distiiict  muscles,  oneof  whkh  arises 
from  the  pubis  iuid  iintcrior  pnrt  of  thc  uhite  fine  and  is  inscried  into  the  median  filKt>as  raphe, 
vvhcnre  it  is  u-rmctl  tlit-  m.  fmho-c»H-iygciis  ;  whiUf  thet»dicr,  siluated  beneath, — i'.(f.,  superficial  to 
tlic  puho-cuccyKcus.  —  coiiMsis  «jf  ihose  tilires  wliich  arise  from  the  pubis  and  are  inserted  inlu 
the  recium,  ana  is  lermed  tlie  m.  pubo-rcctaiis. 

It  may  bc  added  that  in  the  1ower  niammaK  tlie  nm^scle);  corTesjiondinK  to  the  ili(>-<xK-- 

Sgeus  and  pubo-coccygeus  are  iiust;rted  inlo  the  caudal  verlebne  and  act  as  laterat  nexurs  of 
e  UU. 

2.  CoccvGEUS  (Kigs.  551,  603). 

Attachments. — The  coccygeus,  which  (orms  the  posterior  aiid  lesser  portion 
of  ihe  (iiaphragma  pelvis,  lics  imme(Iiately  hehind  the  levator  anj.  It  arises  from 
thc  spine  of  thc  ischniin  and  is  inserted  into  thc  sides  of  the  sacruni  and  coccyx. 

»Nerve-Supply. — From  the  third  and  fourtfi  sacral  ncrves. 
Action. — Tu  assibt  thc  Icvator  ani  in  raising  the  pelvic  floor.     It  also  flcxcs 
the  coccyx  latendly. 

Variattons. — Oc<:asionaIly  thc  insertion  of  the  coccj-geus  is  confined  to  the  sides  of  the 
sacrum,  in  which  cases  its  co(:cygCi'i!  area  is  occupied  by  fibres  of  the  Icvator  ani.  The  muscic 
is  sometinteA  teriiied  thc  iscfiut-cnc<ygcus,  aiul  is  rcpreseated  in  tlic  Iower  mamniaLs  by  a  miiscle 
attachcd  to  the  caiidal  vcrtebra  ani]  ncting  as  a  laitral  flexor  of  tlie  tail. 

Thc Sacro-Coccvgfus  .-inttrior. — Occa5ionally  miiscular  fibres  are  to  bc  found  arising  from 
tlte  ventral  surface  of  the  sarruni  aiid  inserting  into  the  coccyx.  Thev  form  what  is  termed  the 
sacrV'C0ccygetts  anierior  or  cun>ator  cofcygis,  and  apparenily  belong  to  Ihe  hypo5ke letal  group 
of  muscies. 

•  3.     PVRIFORMIS    (FiRS.   55I,   552.  602.  ) 

Attachments. — ^The  pyriforniis  (m.  pirifnrinis )  arises  from  the  ventral  surface 
of  the  sacrum,  bctwcen  the  first,  second,  third,  and  fonrth  sacral  fr»ramin;i.  It 
passes  Iaterally  throujjh 

the  great   sciatic  lora-  F:g.  55^. 

men,  recciving^abundle 
of  fibres  from  the  uppcr 
margin  of  ihe  fnramen, 
an<J  is  inserted  into  the 
summit  of  the  n^reat 
trochanter.  its  temJnn 
short1y  hefore  its  inser- 
tion  becoming  closely 
united  with  ihat  of  the 
oblurator  internus. 

Nerve-Supply. 
^  By  branches  from  tlie 
sacral  plexus  from  the 
firat  and  second  sacral 
nerves. 

Actton. — ^To  ro- 
tate  thc  thiyh  uulward 
and  to  draw  it  sli}^htly 
outward  and  back- 
ward. 

Rclations.  —  By 
its  anierior  surface, 
whilc  within  the  polvis, 

the  pvriformis  is  in  relation  to  the  sacral  plexu3,  the  anterior  branches  of  the  internal 
iliac  vessels,  and  the  recttim.  It  lies  imme<iiatcly  above  thc  upper  horder  of  the 
coccygeus  miiscle.  Outsidc  the  pelvis  it  is  usuallv  separated  from  the  capsulc  of  the 
hip-joint  by  thc  gluteus  minimiis  and  is  covcrcd  by  the  gluteus  medius.  Above  the 
upper  borderof  thc  muscic  at  its  exil  from  the  greater  sciatic  foramen  are  the  gluteal 
vessels  and  thc  superior  glutcal  ncrvc,  while  belo*  its  lower  border,  between  this  and 
thesuperior  gemelhis.  are  the  sciatic  and  internal  ]»iidic  vessels  and  thc  pudic,  sciatic. 
small  sciatic,  and  inferi<ir  gluteal  nerves.  A  bursa,  the  bnrsa  m.  pvriformis^  intcr- 
venes  between  the  tendon  of  the  muscie  and  the  summit  of  thc  great  trochanter. 

16 
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Varistions. — The  pyriforrois  is  DCcasionaUyabsent,  and  it  may  be  more  or  less  fused  uHh 
Ihe  Ehitt^us  mitiimus  or  medius.  Krt:quently  it  is  dividcd  inlo  lwo  or  more  portiuns  by  Ijeing 
perforatcd  by  the  scialic  ner\'e. 

Krom  tne  coniparalive  stand-point  the  pyri(ormis  is  lu  lw  regnrded.  in  pari  al  ali  events,  ^^ 
a  portion  ni  thi-  nuismlalure  extenditig  belween  the  axial  skeleton  and  tJiepc]\ic  girdle  or  limOt 
and  is  represcnled  in  the  lower  vertebrates  by  ihe  catuto-femoraJis.  ' 

(6)  THE  PERINEAL  MLSCLES. 


1.  SphincttT  ;ini  exteriius. 

2.  Transvcrsus  pcrina:!  supcrticialis. 

3.  Ischio-cavemosus. 


4.  Bulbo-cavernosus. 

5.  Transversus  perinaei  profundus. 

6.  Compressor  urethrae. 


In  the  early  stages  of  dcvelopmcnt,  whilc  tlic  urogcnilal  ducCs  and  the  digestJ 
ive  tract  open  into  a  common  terminal  cavitv,  the  cloaca,  muscie-fibres  deriv« 
from  ihe  second.  third,  and  fourth  sacral  myotomes  arrange  themscives  in  a  fiat 
layer  around  the  extemal  apcrture  of  the  cavity.  iorming  what  is  terraed  the 
sphifukr  doacie.  Later,  with  the  diviaion  of  ihe  cloaca  into  a  iirogenital  and  a 
rectal  portion  and  the  restilting  formation  of  the  pcrlneum,  this  primary  sphinctr 
bectjnies  divided  into  tuo  portions,  one  of  which  fornis  a  splilnctcr  anl,  while  tiie 
more  anlerior  portion  gives  rise  to  the  muscles  of  the  pcrinemn.  The  hbres  oi  ihis 
latter  portion  undergo  various  modifications  in  accordance  with  the  chaoges  H'hich 
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take  plače  in  the  tirogenital  sinus,  and  a  horizontal  separation  of  the  original 
sphincter  into  two  Iayers  aiso  occurs,  whereby  the  perjncal  muscies  are  arrangcd  in 
two  layers  separated  by  the  siiperior  fascia  of  the  nrogenital  Irigone. 

The  miiscles  formed  during  these  changes  retain  the  original  sheet-Hke  formrf 
ihe  sphincter  cloacie  and  arefor  the  most  pari  jKile  in  aOor,  re.semhling  nol  a  Hlllein 
their  general  charactcr  the  platvsma  musc!es  of  the  face.      They  show  a  considerable 
amuunt  of  difference  in  ihetr  development  in  differenl  individuals,  ntimtrous  aco 
5ory   muscles   having   betn   described  by  various  aulhors,  some  of  which  will 
referred  to  in  the  snccceding  dcscriptiuiis. 

The  SupcrBcial  Perineal  Fascia. — The  superficial  perineal  fascia,  beioj 
contiiuions  antcriorlv  uitli  the  superficial  fascia  of  the  lower  portion  of  the  ante' 
abdominal  wall,  Is.  like  ihis.  composcd  of  t\vo  Iayers.     The  inorc  superficial  U; 
U5ually  contains  a  ccrtain  amount  of  fat.  and.  as  in  the  abdomen,  ts  really  the 
niculus  adiposus  of  the  skin.     The  decper  laycr,  uhich  has  becn  termed  the/«T. 
o/  CoUcs,  forms  a  continuous  membrane  vvhich  is  attached  at  ihc  si<Ies  to  the  r; 
of  the  pubes  and  ischia  and  in  front  becomes  continuous  u'ith  the  dartos  of 
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3tum  (nrlasciaof  ihe  labia  majora)  and  on  cithcr  side  ol  this  wtth  the  corre- 
>nding  ]aycr  of  the  abdonien.  Bchind  il  unites  wiih  thc  postcrior  border  of  the 
trigonum  iirogcnitalo  on  a  line  cxtC'nding  betueen  the  two  ischial  lulK'n>siiies,  and 
ihence  is  contitiued  backward,  loriiiing  a  aingle  sheet  with  the  superlicial  layer.  to 
unite  uith  the  superficial  fascia  of  the  gliiteal  region.  This  postcrior  portion  of  the 
superficial  perineal  lascia  may  convenJentiy  bc  tcrmcd  thc  circumanal  fascia. 

By  the  union  o(  the  deep  layer  of  the  superficial  fascia  with  thc  triangular  liga- 
ment  behind,  an  almost  completely  enclosed  space  is  formed  bctwcun  thc  iwo  struc- 
tures  ;  it  Is  ojwn  only  anlcriorly  whcro  it  communicates  wilh  tlie  areuiar  spaces 
j^vveen  ihe  auperlicial  and  deep  liiyers  oi  thc  abdotninal  lasci;E.  This  snacc  is  the 
tt^rficiai  pcfineal  interspace,  and  contiins  the  bnlb  and  spungv  |x>riion  of  ihe 
urethra,  the  corpora  cavcrntjsa,  and  ccrtain  o(  thc  perineal  miiscles. 

The  Trigonum  Urogenitale. — -Thc  trigonum  iirogenitale,  more  usua1Iy  called 
the  triangular  Hgamnit  of  the  perineum,  is  formed  by  thc  deep  fascia  of  the  peri* 
ncum.  and,  like  thc  superficial  fascia.  is  composed  of  tw'o  laycrs,  thc  supcrior  and 
inferior  (fasciac  tri^oiii  urnsenitalis  superior  et  inferior^  At  the  sides  both  laycrs  are 
altachcd  to  the  rami  of  thc  pubt-s  and  ischia.  in  front  lo  either  edge  of  the  lower 
border  of  the  pubiii,  and  behlnd  they  unite  with  each  nther  and  with  thc  dccp  laycr 
of  the  superficial  fascia  along  a  line  cxlcnding  triinsverscly  across  thc  pcrincuin 
between  the  tutierosilies  of  the  ischia.  Between  thc  two  Iayers  thcre  is  a  conipletcly 
closed  spacc.  the  deep  pt ritual  interspace,  in  mIucIi  are  lo  bc  fouiid  thc  nieiubmnims 
p<5rtion  oi  the  urethra,  the  bulbu-urethral  glands,  ihe  pudic  vessds  and  nerves,  and, 
in  front,  ihe  subpubic  nr  arcuate  liganient  of  the  pubis. 

Al  llieir  lateral  insertions  the  layers  of  the  trigonc  are  continuous  with  the 
obturator  lascia,  and  the  supenor  layer  is  fvised  above  vviili  the  porlion  <:if  ihe  fascia 
endopcivina  which  invests  the  lower  sui-face  of  the  prostate  gland  (or  the  base  of  ihe 
bladdcr  t.  The  trigone  is  perforated  by  the  urethra  and,  in  the  female,  by  ihc  vagina, 
and  antcriorlv  ihe  dorsal  \ein  of  the  penis  passes  throu^h  it  immedialelv  behind  the 
subpubic  ligament  of  ihc  pubis,  the  ftbres  of  ihe  irigone  immedialelv  behind  the 
opening  lor  the  vein  being  thickened  to  form  a  transverse  band  known  as  thc  trans- 

rse  ligament  o/ thc pehis. 
I.  Sphin-cter  Ani  Externus  (Kig.  554). 
Attachments. — The  external  sphincter  of  ihe  anus  consists  of  a  group  of 
fibres  which  surround  the  terminal  porlion  of  ihe  rectum,  the  superficia)  fibres 
standing  in  close  reladonship  with  the  integ\imeni.  lis  tibres  arise  posteriorly 
from  ihe  coccyx  and  frnm  the  raphe  extcnding  from  thal  lK»ne  to  the  anus.  and, 
passing  fonvard  around  the  anus,  are  inserfrd  into  the  superficial  fascia  and  thc 
central  Icmlon  of  thc  i>erineum,  and  mav  in  some  cases  be  continued  forward  to 
join  wilh  the  fibres  of  the  superficial  transverse  perineal  and  bultvo-cavernosus 
muscies. 

The  central  tendon  of  the  perineum  is  situated  in  the  median  line  about  2.5  cm. 
in  front  of  thc  anus.  and  is  the  p(»inl  of  union  uf  five  muscies, — namc!y,  ihe  extcmal 
sphinrit-r  ani.  the  hvo  snperftiia!  transvrrsi  pennei,  and  the  bulf>n-cavernosi. 

Nerve-Supply. — From  ihc  fourih  sacral  ner\e  and  the  inferior  hemorrhoidal 
branches  of  thc  pudli-. 

Action. — To  close  the  anal  aperture.  It  also  serves  lo  fix  thc  central  lendon 
of  the  perineum  during  thc  conlraotion  of  the  bullxj-cavernosi. 

B  Vftriations. — Tite  comraon  cmht^olciRical  oriRin  i^f  thc cxtemal  sphincter  ani  and  thc  fK-rineal 
^nuscles  is  IndicHtec]  liy  Ihr  fstcnsion  forwHrd  of  ihi-  lihrcji  i>f  thc  (ormer  lo  j<iin  thc  lniIlx>-caviT- 
nosus,  and  occasionallv  a  fasclcuhis  of  it  extends  a-s  far  fonvard  as  Iht-  base  of  the  scrolum, 
forminK  vvhat  has  bctn  ternied  the  refractor  scroii. 

The  longitmlinal  nuLscie-fihrt-s  nf  thi-  lower  [Kirtiuii  uf  the  rerlum  jias«  liclou-  inio  a  slieel 
of  connective  lissuc,  whirh  drvitk-s  into  three  mort*  or  less  distinct  layt-rs  cKU-ndinK  to  the 
integument.  T"he  outer  two  of  thcse  layers  traverse  thc  substance  of  tlie  ext».-rnal  sphincter 
ani,  a  portion  of  tln-  oinemmst  one  iK-inp  contintifd  hai*kward  lo  the  reKioii  of  the  nircyx  on 
each  side  of  the  niefli;in  line  as  a  motleralelv  stroiij:  haiid  kn<twii  as  the  ani>-coccy^eal  ligament. 
By  thesc  Iayers  of  fihroiis  tissne  the  estemal  sphincter  is  divided,  sonictimes  qnitf  disiiiirily, 
into  three  poriions  vvhich  havc  Ijtcn  regarded  as  distinct  muscies.  t>iie  of  ihrs*-  Hes  imme- 
diately  iH-neath  the  skin  surroundinfi  the  anus.  and  lias  consequently  been  termed  the  sphincter 


^ 


564 


HUMAN   ANATOMV. 


suArtt/aHfHS.  Tise  sphmder  sufifrfiria/is  is  tliat  portion  of  the  miiscle  whicb  lies  abovct 
thc  ouler  side  of  llie  sfiluncler  subcutaiieus.  whjle  more  deeply  stili,  and  form  ing  a  rio^ 
niass  of  fibres  closcly  encircIiuK  thc  a-cial  wall,  is  ilit-  sphincUr  pro/undus.  It  Ls  from  tte" 
sphincler  subcutantus  ihat  the  retractur  scruti,  when  prcsent,  is  tk-rivtd.  and  fihrrs  frum  ihe 
.sphinrler  su|Krticialis  are  fret|ueijUy  proloiiKed  in  front  of  the  anus  lo  various  inscrtions.  as.  (ur 
instance,  tu  the  tul>er  isohii,  ihe  luwer  Uver  \A  the  tri^oniini  urogenitak-,  or  evcn  the  ^cAthot 
the  corpora  cavemosa.  This  [avering  of  the  cxternal  sjjhincter  Ls  prolrablV  a  rcHct>(  thejicpara- 
lion  t>f  the  spliincter  ctoac<e  iulo  two  layers,  the  subcutaneous  and  siiperficial  sphincters  reprr 
sentin^  a  portion  of  ihc  siifierficLal  layer,  while  the  deeper  one  is  res[>un:iiblc  for  the  sphimicr 
profiUKlus. 

2.   Transvf.ksi-s  PKRlN>:t  Sl'i»ERFicrAi,is  (Fig.  554). 

Attachments.^— The  superticial  trans\erse  perineal  niuscle  is  an  exce«!ingly 
variable  sheet  of  miiscle-fibres  situated  in  the  posterior  jK>rtion  of  the  supcrlicul 
perineal  intcrspace.     In  its  typical  form  it  may  be  described  as  a  band  *»(  fibrcs  wiiich 

Fig.  554- 
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Musclcs  of  tnale  perineum  ;iiid  i^^lu.   1I...1,  M-cti  rrum  bcIow. 


arises  from  the  medial  siirface  of  the  ischial  tuberositv  and  passes  directlv  mediallT 
to  be  inserUd  iiuo  ihe  centra)  london  of  the  pcrineiim. 

Nerve-Supply, — From  the  pcrincal  hranches  of  tht*  piidic  nerve. 

Action. —  lo  assist  in  fixinj;  tht?  central  tcndon  of  the  iJerineum  durii^  ihc 
contraction  of  the  biilbo-cavernosi. 

Variation«. — The  miistlt-  niny  occasionallv  be entirciv absent.  It  frequently  receives fihre^ 
froni  th"  antcrior  (pnfM)-n.'ciaIi  portion  of  the  levator  ani  and  from  ihc  cxtcmal  sphintterrfJii 
and  niakeji  connections  with  Ihc  bulbo-cavemosi. 


5.     IsCHIO-CAVRKNOStJS    (Fig.    554). 

Attachments.— The  ischio-cavemosus.  also  namcd  the  ereclor  p^nis  {ere^^ 
cfihridis),  represents  the  lateral  portion  of  the  .spliinctor  cloaca*.     Tbe  two  musdcT 
occupy  the  lateral  parts  of  the  superficial  perineal  intcrspace,  each  arisifij^  (rom  ih 
base  of  the  tuberositv  of  the  ischium,  cnclosiny  the  base  of  the  oriis  penis  (clitfl 
ridis)  as  in  u  sheath.  and  passinp  foruard  to  be /«.9<^r/(r^  into  the  corpus cavernosun». ' 
The  miiscle  in  the  female  differs  from  that  of  the  male  only  in  '^ize. 

Nerve-Supply. — From  ihe  perineal  branches  of  the  pudic  nerve 
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Action. — To  compress  the  corpus  cuvcriiosum  and  thus  ansisl  in  producing  or 
maintaiiiing  ereotion  o[  the  penis  (or  clitoris). 

_  4.    Bulbo-Cavernoscs  (Kig.  554). 

y  Attachments. — The  biilho-cavernosiis  iliflers  somewh.it  in  its  rclations  in  the 
two  scxcs.  [n  ihc  male.  in  wliich  it  is  also  ternied  ihe  aftikrahr  urintr,  the  iwo 
muscles  of  opposile  sides  are  united  in  a  median  fibrous  raphe  which  exlends  forward 
from  ihe  central  tendun  of  the  perineum  over  the  bulb  and  corpus  sponpiosum. 
Arisinj^  from  this  raphe,  the  fibres  are  directed  lalerallv  and  fonvard  over  the  bulb 
and  corpus  sponjjiosum  and  are  inserted  into  ihe  under  surface  of  llie  inferior  layer 
of  the  urogentul  trigone  and  into  the  tibrous  sheath  of  the  corpus  cavemosum,  some 
of  the  more  anterior  fibres  being  continued  dorsallv  to  insert  Jnla  the  fascia  covcring 
ihe  dorsiim  of  the  penis  and  torining  what  has  been  termed  the  musc/e  o/  Houston^ 
or  comprcssar  'rn^  dorsa/ts  /n-ft/s. 

In  ihe  feniale,  in  which  llie  muscle  has  been  termed  the  sphinfteri'agitt^  ^^'K- 
1732)1  the  iwo  muscles  of  (tpposite  sides  are  widcly  separaicd  from  each  other  by  the 
vagina.  which  they  surround.  They  ariie  from  ihc  central  lendon  of  the  perineum, 
pas.s  lnrward,  investing  the  bulbi  vestibiili,  and  are  lost  in  the  fascia  covering  the 
corpora  cavL-rnosa  and  the  ilorsal  siirface  of  the  clitoris. 

§Nerve-Supply. —  hrom  the  perineal  branches  of  the  pudic  ner\e. 
Action, — To  coni]>rt:ss  tlie  bulb  and  coq)us  spongiosiim  and  so  tend  to  expel 
any  Huid  conlained  in  the  urethra.      The  hbrcs  which  pass  to  the  doi*sum  of  the  penis 
(or  clitoris^  may  aiil  slightly  in  the  erection  of   tliat  organ,  either  directly  or  by 
compressing  the  dorsal  vein. 

Variations.  The  pisU-rior  portion  of  the  musctc.  thnt  surroundin^  the  bulb,  is  unrepre- 
strntf-d  in  thf  feninle  iino  is  freqiiently  <Iistini.-lly  separalili' frtiin  ihv  antrtiur  part  in  ihe  male ; 
it  h.-is  bei-n  termed  the  cottiprcssor  bulbi.  The  dcepcr  fibres  of  this  jmrt  t>f  the  muscli-  are  sep- 
amtcd  froni  the  mor*-  sa[HTlici:i!  on«-s  b\  a  ihin  lavt-r  oi  arti>l;ir  tissut-.  and  havc  been  rtgarded 
as  fontiinK  n  distinct  muscle,  the  rpnif*ressor  hnm>.phericum  buibi,  vvliich  eIosely  snmtuiiils  Ihe 
biilh.  ihf  tuo  muscles  of  either  side  interlncinj"  abuvr  the  btilb  »» ;is  to  fomi  praclicallv  a  sinjjrle 
muscle  verj'  variable  iii  iis  developinetit.  Kiiialiy,  fibres  may  arise  from  ihe  iwhial  tubercLsities 
in  common  with  thos*-  of  the  inmsversi  su[H-rfiiiali«  and  pass  iorward  and  medialty  to  unite 
with  the  bulbo-cavemtisi  forming  what  have  been  termed  the  Uchio-bHlbosi. 

y  %    TRANsvERsrs  Perin-ci  Profundus  (Fig.  1629). 

Attachments. — The  deep  transverse  penneal  muscle  is  siluated  in  the  poste- 
rior  part  uf  the  deep  perineal  interspace.  It  arises  from  the  mcdial  stirface  of  the 
inferior  ramus  of  the  tschium  and  passes  transverHe]y  inuard  to  the  median  Hne, 
where  It  partlv  unites  with  its  feIlow  of  the  opposite  side  and  partly  insefis  into  the 
Ofntral  lendon  of  the  perinenm, 

(Nerve-Supply.^Frnm  the  perineal  br.inches  of  the  pudic  ncn'e. 
Action.— Tij  dssist  in  lixing  the  central  tendon  of  tlie  perineum. 
6.   CoMPRESsoR  UrethrvE  (Fig.  1629). 
Attachments. — Tlie  compressor  or  constriclor  of  the  urethra  (m.  sphinctcr 
nrelhrai:  memhranaceae  )  in  the  male  is  a  ihin  sheetof  muscle-libsue  siluated  in  the  tleep 
perineal  interspace  anterior  to  the  deep  transversus  periniti.      It  arisrs  from  the  inner 
surface  of  the  inferior  ramus  of  the  [)ubis  and  is  insericd  by  passing  medially  to  sur- 
round  the  membranous  [jortion  of  the  urethra,  its  anterior  hbres  form  ing  a  median 
raphe  with  those  of  the  opposite  side.     The  posterior  fibres  of  the  muscle  endose  the 
bulbo-urcthral  ginnd. 

In  the  female  the  fibres  are  insertcd  into  the  wa]ls  of  the  vagina  as  it  traverses  ihe 
deep  perineal  intersjjace. 

Ncrve-Supply. — From  the  perineal  branches  of  the  pudic  nervc. 
Action. — To  constrict  the  membranous  urethra  and,  in  the  female,  also  to 
flatten  the  wall  of  the  vagina. 

The  m.  isikio-pubicus  is  a  small  muscle  situated  at  the  side  of  the  deep  perineal  interspace. 
ft  arises  from  the  inferlur  rami  of  ihe  ifti-hinm  and  pubis  and  pass&s  anleriorly  lo  be  attached  to 
•,he  arruate  ligameiit  uf  the  piibis.     It  is  frcqucntly  u-antin^. 
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THE  APPENDICULAR   MUSCLES. 

The  limbs  make  their  appearancc  as  two  pairs  of  flat  buds  (Fi};.  69),  tbc  uppcr 
pair  being  situated  in  the  Iowor  ct-rvical  aiid  ihc  lovver  pair  111  thc  lowcr  lunibar  .iiid 
upper  sacral  regions.  Into  tlie  buds  proce&ies  extend  from  tliu  mvotomes  of  ihe 
rtrgitins  concerned  and  apparently  givc  rise  to  tlic  more  pro\imal  muscles  oi  tk 
limb,  but  that  they  are  the  source  of  ali  thc-  linib  musculalure  is  as  vet  undelermincvl. 
The  greater  mass  of  this  musculature  develops  from  a  blastema  \vhich  occupies  [he 
interior  oE  the  limb-bud  and  vvhich  cannot  at  first  be  disiinguishcd  from  that  which 
givcs  rise  to  ihu  linib  skelcton,  and  whcther  it  represeiils  a  condensaiion  of  tJssuc 
whose  iundameiual  derivation  is  the  mvotomes  or  ia  a  derivative  of  the  ventni 
mesoderm  has  not  vet  been  dctinittly  decided. 

Howe\er  that  may  be.  the  limb  musculature  stands  in  relation  to  the  anieriof 
divisions  of  definite  spinal  iierves,  that  of  the  upper  limb  bcing  .supplied  by  the  lowcr 
five  ccrvical  and  the  first  thoracic  ncrves  and  that  of  the  lower  limb  by  the  lower  four 
lumbar  and  upper  three  sacral  ncrves.  and.  fnrthcrinore,  there  is  a  distribudon  of 
ihese  nerves  to  thc  tnusdes  which  may  wcll  be  regarded  as  segmental.  It  is  aiso 
worthy  of  note  that  in  thoac  regions  of  the  trunk  in  which  the  limbs  develoi»  ihc 
vcntral  musculature  is  either  very  much  reduced  or,  as  in  ihe  lower  limb,  practicaHv 
wanting. 

An  examinacion  of  thc  limb  muscics  shows  that  they  may  be  rcgarded  as  being 
arranged  in  a  ventral  or  prc-axia]  group  and  a  dorsal  or  post-axia!  group,  and  in 
harniony  with  this  arrangement  the  nerve-fihres  which  pass  to  the  mtiscles  arrang« 
thcmsclves  in  ventral  or  pre-axial  and  dorsal  or  po3t-axial  gjoups.  In  the  forc-limb 
the  dorsal  group  is  represented  by  the  posterior  fasciculus  or  cord  of  the  brachial 
plexus,  whilc  thc  ventral  one  is  distributed  between  the  lateral  and  medial  fascivut 
In  the  lo\ver  limb  the  correct  relationships  of  thc  two  groups  of  miiscles  anil  their 
nerves  are  less  readily  perceivable,  owing  to  the  forward  rotation  which  the  limb  has 
undergone  in  order  to  bring  its  axis  inlo  a  plane  parallel  with  that  of  thc  sagiiul 
plane  of  the  body,  a  rotation  which  brings  it  about  that  in  ihe  adult,  except  in  th« 
raore  proxima]  pi>rtion  of  the  limb,  the  prc-axial  musculature  is  on  thc  posterior  anii 
the  post-axial  on  the  unterinr  surface.  The  pre-axiai  nervc-fibres  are  distributL^i 
mainlv  by  the  obtnrator  and  greater  sciatic  (internal  poi>lileal)  nerves,  wliiie  tho 
post-axial  ones  pass  to  their  destlnations  by  way  of  the  anterior  crural  and  greater 
-sciatic  textcrnal  popliteal)  ;  and  in  this  connection  it  is  intcresting  to  note  that  thc 
fibres  of  the  externril  popliieal  or  pcroneal,  if  traced  to  their  exit  from  the  spiinJ 
foramina,  \vill  bc  found  to  lic  dorsal  to  those  ot  the  internal  poplitea!  or  tibial,  not 
witlistanding  that  the  former  are  supplied  to  the  anterior  and  the  latter  to  the  pos- 
terior muscics  of  the  leg. 

In  this  arrangcment  into  pre-axial  and  pcist-axial  groups  there  is,  accordinj 
to  bc  found  a  cluc  to  thc  propcr  undcrstanding  of  the  rclations  of  the  nerves  to 
muscics  of  the  limbs,  and  a  further  cxamination  of  the  two  groups  will  reveal  indifi- 
tions  oia  segmental  distribution  of  thc  ner\*trs  and  musdes  in  each.     This  arrai:^ 
ment   mav  be   most  satisfactorilv  undcrstood  by  mcans  of  a  dingram   f  Fig.  553) 
shoAving  the  arrangcment  of  the  musdes  and  ncn'es  in  what  may  he  regarded  asit^^ 
fundamental  condition.    The  limb-bud  maybe  regarded  as  a  flat  platc  u*ho<^  suHac4^|| 
are  direcled  dorsallv  and  vcntrally.     Into  ihe  uppcr  poriion  of  this  plate  the  uppc^^ 
most  of  the  spinal  ncrves  uhich  are  associated  wlth  it  is  prok>nged.  its  post-axifii 
and  pre-axial  fibres  passiug  rcspectivclv  to  either  side  of  its  (rontal  plane,  and  th* 
succceding  ner\'es  aresiniilarlv  prolonged  into  it  in  succession  from  above  downwar*i- 
The  ncrves.  however,  which  lie  along   the  upper  and  in  the  louer  limb  also  alo»^S 
the  lowcr  borders  of  the  bud  are  not  prolonged  into  it  (luite  so  far  as  thc  others,  t^*^ 
free  edge  of  the  plate  being,  as  it  wcrc,  roundcd  off,  so  that  it  is  only  the  more  cc"^' 
tral  (or  upper)  ner\es  of  the  scries  that  rcach  that  portion  of  thc  bud  from  whic'' 
the  foot  (or  hand)  and  diglts  uill  be  devcloped. 

It  foilous  from  tliis  arrangcment  that  in  the  adult  each  spinal  nerve  concern*^*' 
Bupplies  a  portion  of  both  the  pre-nxial  and  post-axial  groups  of   muscles,  and- 
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ihermore,  thal  Ihu  musclc-fibres  in  succession  from  one  bordt-r  of  thc  limb  to  the 
other  are  supplied  by  succfssive  nervps.  thosc  stipplied  by  the  uppermost  and,  in 
the  pcivic  limb  at  least,  thc  lowcrmosl  ntrves  c'xtcndin^'  oiilv  to  the  neigliborliuod 
ol  the  knee  (or  elbow)  or  cvcn  3  shorter  distance  into  the  limb.  Th«s,  in  the  fore- 
limb  one  may  expect  to  find  thc  more  latcral  muscies  of  thc  shoulder  and  arm 
supplied  by  libres  from  tlie  uppermost  nerves  of  thc  brachJal  plcxiis,  ihose  lying 
loward3  the  ntiddle  of  the  shoulder  and  brachial  regions  and  in  the  lateral  poriion 
of  ihe  antibrachium  and  hand  regions  by  the  middie  nerves,  and  those  along  the 
mediaj  poriion  of  the  limb  by  the  lowcr  ones.  In  the  lower  limb,  however.  owing 
to  the  rotation  uhich  it  bas  underjioiie,  the  arrangement  is  to  a  certain  extent 
reversed.  and  although  in  the  more  proxiinaS  muscles  the  fibrcs  are  aupplicd  by  suc- 
ccssive  nerves  from  above  do\vnM ard,  Iower 

down  the  fibres  from  the  upper  nerves  are  Fig.  555. 

to  bc  found  alonj^  the  inner  stde  of  the  leg         .-•'^""^Sfev      Doraai  miuctca 
and  those  from  the  lower  nenes  along  thc 
outcr  stde. 

If,  thcn,  an  originallv  segmental  ar- 
rangeinent  of  thc  muscle-fibres  of  the  linibs 
is  to  be  rccognized,  the  segments  musl  run 
parallel  to  thc  long  axis  of  thc  limb,  and 
this  arrangement  has  permitted  their  free 
consolidatlon  to  form  the  varinus  muscles 
found  in  the  adult,  very  few  indeed  of 
which  are  supplied  by  a  sinile  ner\e,  and 
represenl.  accordiiigly,  purtions  of  a  sin- 
gle  primitivc  segment.  Furthermore,  the 
adaptationof  the  muscles  to  actefTectively 
on  the  various  joints  of  thc  limbs  has 
brought  about  a  transvcrsc  divisir^a  of  thc 
scgmcnts,  and  has  also  led  to  a  complete 
dcgencration  of  thc  portiunsof  somcof  the 
segments  in  one  pari  of  the  limb  while  thev  are  rctained  in  another.  Thus,  for 
example.  in  the  pre-axial  musculature  of  thc  brachial  region  no  trace  is  to  be  found 
of  thc  scgmL*nts  su]>plitd  by  the  eighth  cen'ical  and  ftrst  dorsal  nerves,  ahhough 
the  eighth  cervicar  is  represented  in  thc  post-axial  musculature  and  both  in  the 
prc-axtal  musculature  of  the  forcarm. 

On  account  of  the  occurrence  of  bolh  fusion  and  degeneration.  little  trace  of  an 
original  segmental  arraiigemetit  of  the  muscle-fibres  is  tn  be  fmmd  in  the  adult  limh 
muscles.  and  their  classiricalion  according  to  thc  segments  from  which  lhey  may  be 
derived  is  not  feasible.  Comparative  anatomy,  however,  show5  thal  primnrily  ihe 
limb  muscles  wcre  arranged  with  relation  to  the  various  joints  of  thc  limb,  cach 
muscle,  asa  rule,  passing  ovcr  but  a  single  joini,  and  in  this  relation  may  be  found  a 
basis  for  classification.  In  man  thc  original  rclations  havc  hecn  modificd  in  many 
cases  by  an  alteration  in  one  of  the  origmal  points  of  attachment  of  a  muscle  so  that 
it  passcs  ovcr  two  joints,  or  by  the  end-to-cnd  union  of  originany  dlstincl  muscles 
so  thal  the  same  result  is  brought  about.  Making  allowaiKe  ftir  ihcse  niodifications, 
however.  thc  muscles  of  the  uppcr  limb  mav  be  classilied  into  (  i  )  thosc  passing  from 
the  axial  skeleton  to  the  pccioral  gjrdlc,  (3)  those  passing  frnm  the  girdle  to  the 
brachium  or  arm.  (3)  thosc  passinj^  from  thc  hrachium  to  the  antibrachium  or  forc- 
arm, (4)  (hosc  passing  from  thc  aniihrachium  tn  thc  carpus,  and  (5 )  the  digital  mus- 
cles. Siniilarly  in  the  iowcr  limb.  in  which.  however,  owing  to  the  firm  aniculation 
of  the  pclvis  10  the  sacrum,  the  first  group  of  muscles  is  practicallv  unrcprcsenlcd, 
or  at  least  may  be  placed  with  those  of  the  second  grnup  extending  from  the  pelvic 
girdle  to  the  femur.  With  this  grouping  there  may  be  combined  a  recognition  of 
the  pre-axial  and  post-axia]  musculature,  thesc  terms  being  used  in  thc  Iower  limb  as 
wetl  as  in  the  uppcr  to  indicatc  thc  relationships  which  obtaincd  before  the  rotation 
of  thc  limb. 


IMagram  ot  pn>  and  no9l-axiaI  group«  of  lliiit>-miUKlcs. 
iJeoUmanm.) 
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THE   MUSCLES  OF  THE   UPPER   LIMB. 

THE   MUSCLES   EKTENDINO   BETWEEN   THE   AXIAL  SKELETON 
AND   THE    PECTORAL   GIRDLE. 

[a]    THK  PRE-AXIAL  MUSCLES. 

1.    Pectoralis  major.  2.    Pectoralls  minor. 

3.   Subciavius. 

The  Pectoral  Fascia. — The  superjiaal  pcctoral  fascia  is  ctjntinuoiis  al»« 
with  ihe  superficia!  cervical  and  lK.-)aw  witb  tlic  siiperficial  alxloniinal  fascicc,  and 
covcrs  the  cntirc  antcrior  wall  of  ihe  thorax.  It  iisua]Iy  contains  a  consideraUe 
amuunt  of  fat  and  has  embetlded  in  it  thc  mammary  glaiid. 

The  derp  fascia  is  attached  abovc  to  thc  clavicle,  and  fonns  a  thin  membruie 
c]osely  adherenl  to  the  surface  of  the  pcctonilis  major,  at  thc  lower  border  ol  which 

Fio.  556. 
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DtuccttCMi  o[  thotmcic  trall  afier  lanoval  of  greater  ptrt  ot  pcciomlis  makir,  sho«iac  cfavt-pectoral  fascia 
MickulnK  petriotalU  minor  and  conliniiomi  wltb  axillBrr  faioa. 

it  becomcs  continuous  with  the  axillar>'  fa-sda.     MecJiallv  it  is  attached  to  the  ventr^^ 
surface  of  ihc  sternuin  and  lalerully  it  is  contitmous  vvith  the  fascia  covering^  the  dellotc 
Berieath  thc  deep  iiLscia  thore  arist^s  froni  the  clavlcle  a  second  sheet  of  fasci 
{clavi-pertoral  fasna\  iV\^-  556)  whirh  cnrlot-es  the  siibclavio«  mnsrle  and  is  thei 
continiied  downward  to  thc  iipper  lwirder  of  the  pectoralis  minor.     There  it  divide:^^ 
into  two  sheets  which  cnrlnse  tht-  muscle  and  at  ils  Iawer  margin  unite  to  form  £^- 
single  sheei  uhich  becomes  continuous  with  the  axillary  fascia  close  to  the  lowe^ 
border  o(  the  pectoralis  major.     The  portion  of  ihis  fiLscia  which  iniervenes  l»etwc«^ 
the  davicle  and  the  subciavius  muscie  and  the  upper  border  of  the  pectoralis  rainor" 
is  termeti  the  coraco-davicuiar  fascia  or  costo-coracoid  membrane.      It  is  proIonpecJ 
lateniUy  along  the  upper  border  of  the  pectoralis  minor,  over  the  upper  portion  of 
the  axiilary  vessels,  to  the  coracoid  process,  its  ouler  portion  bcing  thickcneil  to  form 


the  upper  part  of  thc  anteriur  lavcr  of  the  shoalh  uf  llic  rectus  abdominis.  From 
thesc  origins  thc  libres  art-  dirtctetl  lalcrallv  lo  lx*  inserted  inlf>  the  c,\ternal  hicipital 
ridge  which  exiends  downward  froin  the  ^reatcr  tuberositv  ol  the  humcriis,  ihe  Iower 
fibres  of  the  stcrno-costal  and  the  abdominal  portions  oi  the  muscle  passing  Ix;hmcl 
thosc  \.i\  ihe  cla\'iciilar  and  upper  pnrtions,  so  that  the  tcndon  of  insertion  is  U-shapcd 
in  section.  consisting^  of  two  lavers  separated  above  bnt  contimions  beiow.  A  bursa 
is  visiiallv  intcrposed  betueen  thc  postorior  siirface  of  the  tcndon  and  thc  antcrior 
surfacc  of  thc  long  head  of  thc  biceps  htinieri. 

Nerve-Supply. — From  the  external  and  internal  anterior  thcacic  nerves  by 
fibres  from  the  lower  four  cervical  and  the  first  thoracic  nen*e3. 
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Action. — When  the  arm  is  ahHiicted  lo  a  position  at  rijfht  angles  to  the  body. 
ihe  prctoralis  inajnr  will  clraw  the  arm  f(irwarcl  and  at  ihi*  same  tim<;  will  adduct  IL 
As  the  arm  approaches  the  verlical  iK>sition,  the  aildiiclor  action  becotnes  more 
pronounced  and  the  Hcxor  actiun  less  so,  and  a  sHght  amtmnt  uf  intemal  roiatioo 
appears.  WIien  the  arm  is  ruised  above  the  level  oi  the  shoulder  and  fixed,  the 
muscic  will  assist  in  drawin;y  the  tnink  npward,  as  in  cUmbing,  and  it  will  aUo  assisi 
in  raising  the  ribs  in  forced  inspiration. 

Variations. — In  th«  low«r  mammnts  the  pectonilis  irajiir  is  represented  Uy  a  numbn  oi 
distinctlv  separalc  |v>rtion<;,  a  condition  which  nuiy  Ik.-  indioitt-d  in  man  t}>'  a  more  than  iKtal 
distiiicin'i-ss  oi  ihc*  Ihrt-t-  ix>riion<i  ui  iht-  iiiusck-  and  hy  ihe  <>ccurreMri.'  of  acce&sorj-  slips.  Tin- 
slemo-costal  and  abdomin;il  (Kirtitms  in;iy  lie  sT^atly  rediiced  or  evfii  alisenl. 

The  tH.  sterna/is  is  present  in  something  over  4  pcr  ctni.  of  ali  cast:s  cxamincd.  Il  bvrrt 
variable  in  its  devflopnurnt,  and  consisis  of  fibre-i  which  arist*  anywhf  rv  froni  ihc  thJnl  to  ihf 
seventh  costal  cartilage,  oreven  from  the  sheath  of  the  reclus,  and  extend>i  upuard  to  t>e  alLiditnl 
to  the  anttrior  snrfact;  of  the  stemiim,  the  davicic,  or  the  tendon  of  the  stenio-clcido-ma.st-.iid, 
Usually  the  fibres  are  directed  vertically.  biit  somedmes  they  niay  have  a  tnore  or  Icss  ot>liiiiJc 
course. 

The  mnscie  has  becn  varloiisly  rcgarded  as  a  portion  of  the  plat>'snia.  a  downwar<l  fin.' 
longation  of  the  5lemo<Ieidtwiiasloid,  an  tipward  proIonuatitMi  of  the  retiiis  abdonntiis,  anl 
as  a  displacfd  portion  of  ihe  pectunilis  major.  The  facl  ihat  in  the  majority  of  irases  it  b  sup- 
plit;<l  by  br.tnches  from  the  anierior  ihoracic  rier\'cs  lndicatesclcarly  its  usiinl  derivation  frDmm 
pecloralis,  bul  it  is  assertcd  that  in  ccrtain  cases  it  receivcd  its  nervc-supply  from  the  ihinJaiid 
lourth  intercostal  ner\es,  in  which  cases  it  is  more  prt)bably  to  be  regarded  as  rtrpresentii$  t 
thoracic  jKirtion  of  the  rectus  triiak  muKcIes. 

The  (hondro-epiirochicaris  is  a  slip  deriveti  from  the  pectoralis  major  ahich  takcs  ib 
ori}(in  from  ihe  Iower  coslal  cartila^es  or  the  nbdomiiuil  jKirlion  of  the  pectoralis  and  is  initrtci] 
into  the  brachial  fascia  or  the  mcdial  epicondyle  of  the  humenis. 


2.   Pectoralis  Minor  (Fig.  560). 

Attachnnents. — The  pectoralis  minor  lies  bcneath  the  pectoralis  ma)or.  It 
arises  from  the  onter  siirface  of  the  third,  fourth.  and  tifth  riba  and  from  the  ascn 
covering  the  intrr\'ening  intercastal  niuscNs,  and  pa.sses  ob!iquely  iipward  and  Ittfl"- 
ally  to  he  insertcd  into  the  coracoid  process  of  the  scapula. 

Ncrve-Supply. — By  branches  of  the  external  and  intemal  anterior  thoracic 
nervcs  from  the  sevenlh  and  eighth  cervical  and  first  thoracic  nen-es. 

Action. — Tn  draw  the  lateral  angle  of  the  scapula  dounuard  and  forwanl;S 
the  scapula  be  fixed,  to  raise  the  ribs  to  which  it  is  attached. 

Rclations. — The  pectoralis  minor  is  completclv  covered  by  the  pectoralis 
major.  It  crners  the  oiiter  surface  of  the  iipper  rite  and  their  intercostal  space*, an"! 
near  its  insertiun  it  passes  over  the  mitidle  portion  of  the  axillary  vesseU  and  llic 
cords  of  the  bracliial  plexus. 

3.  SuBCi.Avius  (Fig.  560). 

Attachments.- — The  subciavius  is  an  almost  cvlindrical  mnscie  attached  aton? 
extremity  10  the  anteritir  snrface  of  the  first  rnslal  cartilage  and  at  the  other  tolhc 
under  surface  of  about  the  mJddle  third  of  the  davicle. 

Nerve-Supply, — By  a  speciai  nene  from  the  brachial  plexus  from  the  fifthand 
3ixth  cet^-ical  nervcs. 

Action. — To  draw  the  outer  end  of  the  claviclc  downward  and  forward. 

VarUtiona. — The  subciavius  seems  to  be  the  pcrsistent  representative  of  a  groap  of 
muscles  mi)re  jK-rfetilv  developed  in  the  lowTr  mamnials  and  especiany  in  those  in  whidi  Ih* 
cI.^vicle  is  more  <ir  less  nuMmentar^-.  Musde-bands.  whlrh  represent  tK»rtions  of  the  pnup 
norniailv  de^neraied.  are  occasioMafly  found  in  man,  and  on  account  of  Ineir  variable  reial»»n> 
Iiave  l>een  describL-d  under  various  lianies.  They  mav  ali  l)e  grou|jed,  however,  under  itins 
terms,  the  stertto-ehomiro-icaf>ufari;i.  the  seapulo-clainculariK,  and  the  stcmo-clar-icnlarii  ^\f- 
I>ouble).  In  the  mammals  uhkh  lack  a  clavicle^n  inany  l^ngulates,  for  examp!e— a  slfr«* 
mnscle-banil  (^»asse^  iransvcrsely  arross  ihe  upper  part  of  Ihe  thoras  from  the  stenium  and  tir« 
custal  cartilaK*?  to  the  scapula.  Thls  is  thestenio-chondro-scanularis,  and  it  fHrcisionalij'  ornif^ 
in  man  as  a  bnnd  .^rishlR  from  the  points  named.  or  from  eitfier  one  of  them,  or  from  tht?  liist 
rib,  and  lnwniny  inio  the  roracoid  process  of  the  scapnla. 

In  those  nianimals  w[iich  iK)ssess  a  nidimentary  davicle.  such  as  the  Rodents.  onlvthe 
terminations  of  the  stemo-chondro-scapiilar  persist,  each  insertinp  into  the  davicle,  andforming 
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the  scapu1o-*"laviruliiris  an<\  tlu-  sienm-rlavicularis.  Each  of  tht-sc  may  occiir  ns  an  anonialv  in 
man,  ihc  *itf ma-clavicularis  apix:annK  under  varlous  forms,  and  pa^sing  eitlicr  abo\e,  l^chind, 
or  in  front  ni  the  clavicle.  It  snould  be  siateij,  howL-vt:r,  Uiai  thcn-  Is  a  [wis.sibiliij-  ilmi  some  o( 
thc  varietitrs  ol  Ihu  sirmiv-claviciilaris  niay  rcallv  rt-pn-srnt  iJcrsisliiiK  ivirtions  ot  tJa-  muscular 
shetrt  which  has  K'ven  rise  to  the  niiddle  layer  ot  thc  ccrvical  fascia  and  to  the  stcmo-hvoid  and 
the  ofnohyoid  (  page  545). 

tli  the  luwer  niatiinials  a  thin  miisciilar  sheet  mvisiLs  a  ({reattifror  less  portkm  of  the  trunk 
in  intimaie  as^«xiaticm  wiih  Ihe  inte};;unicnt,  rcsemblinK  in  this  respcct  the  platvsma.  h  is 
termed  thc  puumcu/us  t-arnosus.  nfni  in  nwn  is  nornially  unrc-prcsented.  Occasional  traces  of 
h  are  founa,  howevKr,  and  uf  these  the  most  freiiuenl  is  the  mtiscle  of  tiie  ajx'iy/ary  ereh,  a 
somenhai  variable  band  of  muscIctissHe  which  p;isses  across  thc  antcrior  portion  of  the  axillan' 
ca\it>'  from  the  Intenil  border  of  thu  latl.ssinius  dorsi  lo  the  tendon  of  ihe  iKfctoralis  major.  Ii 
presentii  considerahle  varialion  in  ib*  insertion,  beiiii;  conneclL*iI  sometimes  with  the  bicejjs.  ihe 
coraco-brachiahs,  the  i>ectoraIis  minor,  or  the  chonuro-cpitrochlearis,  or  fjcing  united  with  slips 
from  the  abdominal  portion  uf  the  pectoralis  major,  or  beiti^'  insertc-il  inio  the  conicoid  proccss 
of  the  scapula.     It  is  supplied  by  branclies  from  the  anterior  thonicic  nervt«. 


\,b)  THE  POST-AXIAL  MUSCLES. 

3.  RhombuiJfUb  minor. 

4.  Rhomtx)ideus  major. 


1.  Serratus  niagnus. 

2.  Lcvator  anguli  scapula:. 

5,   Latissimus  dorsi. 


1.  Serratus  Magnus  (Fig.  558). 

Attachments. — The  serratus  majjuus  (m.  serratus  anteiior)  forms  a  large 
muscular  sheet  covering  the  lateral  wall  of  the  thorax.  It  arises  by  nine  or  ten 
fleshy  digitatioiis  from  the  outer  surlaces  of  the  eight  or  ninc  upper  ribs,  ihe  second 
rib  giving  attachmcnt  to  t\vo  slips.  Its  libres  may  be  rcgardcd  as  arranged  in  thrce 
groups  :  thc  uppermost  group  consists  of  fibres  from  the  first  and  second  ribs  and  is 
irtserUd  inlo  thc  veiitral  surface  of  ihe  niedial  angle  of  ihc  scapula  ;  the  middle  group, 
from  the  second  and  third  ribs,  is  inserted  into  the  ventral  surfnce  of  the  vertebr;d 
border  of  the  scapula  ;  while  the  remaining  hbres,  constituting  the  slrongest  portion 
of  the  musclc,  converge  to  the  inferior  angle  of  the  same  lx)ne. 

Nerve-Supply. — By  the  long  thoracic  nervc  from  the  liflh.  sixth,  and  sevcnth 
ccrvical  ncr\'es. 

Action. — -It  serves  to  keep  the  scapula  closely  applied  against  the  thoracic 
wall  and  draws  it  laterally.  Sinci;  the  portion  inseited  inlo  the  inferior  angle  is  the 
slrongest,  a  rotation  of  the  scapula  is  produced  whereby  Its  lateral  angle  is  raised. 
By  this  action  the  serratus  plavs  an  irnjiortant  part  in  the  elevation  (abduclion)  of 
the  arm,  since.  in  ihe  first  [ilace,  by  fi.\ing  thc  scapula  it  allruvs  the  delloid  to  cxpend 
ali  its  action  on  ihe  hunicrus  instead  uf  wasling  part  of  it  in  lilting  thc  acromion 
downward,  and,  in  the  second  piace,  afier  the  deitold  has  complctcd  its  action  and 
has  niised  the  arm  throiigh  about  yo°,  the  furthcr  eluvation  through  another  right 
angle  is  accomplLshed  by  a  rutation  oi  the  scapula  resulting  from  the  action  ol  the 
serratus  magnus  and  trapeziiis. 

Variationi. — Absence  of  a  portion  or  the  whole  of  llie  mnscie  has  been  obsen-ed.  Its 
oricin  may  cxte«d  as  km-  as  thc  tenth  rib,  and  il  mav  receive  slips  from  thc  Iransverse  processes 
of  the  cer\-ical  vertebra*  and  from  the  levalor  scapula;. 

H  2.  Levator  Angcli  ScAPiJLiE  (Fig.  559). 

Attachments. — This  (m.  levator scapulac)  is  an  elongaled  miiscleon  the  lateral 
surface  of  the  neck.  \\  arises  from  the  transverse  processes  of  the  upper  four  ccr- 
vical vertebrie  and  passes  dovvn\vard,  f(jrward,  and  laterally  lo  be  htserled  into  the 
medial  angle  and  outer  surface  of  the  vertebral  border  of  the  scapula  as  far  down  as 
the  ba^ie  of  the  spine. 

Nerve-Supply. — By  the  dorsal  scapular  nerve  from  the  fifth  cervical  nerve. 

Action. — To  draw  upward  the  medJal  angle  nf  the  scapula.  prodncing  a  rota- 
tion of  the  bone  contrarv  to  that  cficcted  by  the  serratus  anterior.  If  the  scapvila 
be  fixcd.  thc  action  is  to  bcnd  thc  ccrvical  portion  of  the  spinal  column  laterally, 
rotating  it  slightly  to  the  opjiosite  side. 
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Variationa.— The  oriRin  may  extend  to  ihe  iransverse  processcs  of  ali  ihe  cemcal  vrr- 
tebriE,  and  tnay  be  runtinueil  ujKin  tlie  masloid  process  ab«u-e  ami  ujhih  ihe  u|ii>iT  rihs  htlo« 
Slips  niay  ocozr  conncctitiK  the  levalor  with  vanous  nei^tihoriii);  muscies,  Ihe  most  interesUr^ 
of  ihese  conneciioiis  l>einji;  Uiai  vvith  ihe  serratus  niagnus,  since  comparativc  anatumy  %hov.f, 
tbal  the  levator  w,is  priinnrilv  fontiiumus  wilh  ihal  niiiscle. 

A  separatcd  portion  oi  tht  outer  part  t>f  the  nuiscie  is  occasionHlly  insertecl  into  ihc  ouier 
end  o(  llit  claviclc,  lorrning  whai  is  it-rmed  ihe  levator  ciaz'uula. 

3.   RnoMTtomEUS  Minor  (Fig.  559). 

Attachments. —  The  rhomboideus  minor  is  a  band-likc  musde  which  ameš^ 
from  the  lowc'r  part  of  the  ligamentiim   nuchif  and  Irom  the  spinous  process  of  ih« 

I'iG.  558- 
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last  cer\'ical  vertebra  and  passc«*  lalerallv  and  downward  to  be  inseried  inio  the  ve 
tebral  border  of  the  scapula  al  the  base  of  the  spine. 

Ncrvc-Supply. — By  the  dorsal  scapular  nerve  from  the  fiflh  cer\ical  nervc. 

Action. —  To  draw  the  scapula  upward  and  mcdiallv,  at  the  same  timc  rotalJ* 
it  BO  that  the  latcral  angle  is  moved  downward. 

4.   Rhomboideus  Major  (Fig.  559). 

Attachments. — The  rhomlx>idcus  major  immediately  succeeds  the  rho 
boideus  minor,  and  is  a  qiiadnlatcrai  shcct  which  arises  from  the  spinous  proces 
of  ihe  four  upper  thoracic  vertebne  and  from  the  intervening  interspinous  liga- 
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menls.  It  is  tlireclet!  downward  and  laterKlly  and  i^  ittsrrtrd  into  tlJe  lower  hro- 
thirds  of  thc  vcrtebral  border  oi  the  scapula. 

Ncrve-Supply. — By  ihe  dursa.1  scapular  nerve  froni  ihe  fifth  cervical  nene. 

Action.^To  draw  thc  scapula  upward  and  media.Uy,  at  the  same  tirne  routinjj 
it  so  that  the  lateral  angle  is  inoved  downward. 

Variations  of  the  Rhomboidei. — Thc  rhomlKiicfei  are  s<jmvtimfs  etrtircly  vantmg,  and 
Uie  oriifitis  of  both  muscies  niay  bt  cxtended  beyond  the  usual  liniits. 

Thf  ocrifii/o-scapu/aris  ih  ;i  nnist:le  occ»sioiially  (ire-icnl  which  is  inlinirnely  associaied in 
its  derivatlou  with  thc  rhomhoids.  It  .iristrs  frt>m  thc  inner  i>art  of  ihc  siijjcriur  nuchiil  hiic  ^ii-J 
pafises  dmvnuarci  betuecn  the  trai)i?zius  and  splciijus  to  join  thc  rhoniboideus  minor,  inscrtin; 
with  it  intu  thc  vcrtebral  burder  of  tht-  AcapulR. 


5.   I-ATissiMUs  DoRsi  (Fig.  559). 

Attachments.— The  latissimus  dorsi  is  a  lai^e  trian^ular  muscie  which  ariifs 
from  the  spinous  prncesses  of  the  last  six  thoracic  vertebrce  and  thc  intenctiirnr 
interspinous  ligaments  beneath  the  origin  of  the  trapezius.  from  the  lumbo-doreal 
fascia,  from  the  posterior  portion  of  the  crest  of  Ihe  iliuni,  and  by  fleshy  digiutiuns 
irom  the  outer  surfaces  of  ihe  Iower  threo  or  four  ribs.  Its  fibres  pass  upuard  .ind 
Iaterally  ovcr  thc  infcrior  angle  of  the  scapula,  Irom  which  an  additioual  shp  15  usu- 
ally  added  to  the  muscie.  It  then  curves  aruund  the  lowcr  border  of  the  l^res 
major  and  is  hiseried,  ventral]y  to  that  muscie,  into  the  crest  of  thc  inner  tubenjsitv 
of  the  humerus.  A  miicous  bursa  ( bursa  m.  iatissimi  dorsi  )  lies  beliveen  the  lendciis 
of  insertion  of  thc  latissimus  dorsi  and  leres  major. 

Nerve-Supply. — By  the  long  subscapular  nerve  from  thc  seventh  and  cighth 
cervical  nerves. 

Action. — To  draw  the  humerus  down\vard,  back.ward,  and  inward,  at  the  same 
tirne  rotating  it  inward,  the  action  bcing  that  of  thc  arin  in  swimming.  li  thc 
humerus  be  tixed,  as  in  climbing,  it  draws  thc  pclvis  and  Io\ver  portion  of  ihe  irutik 
upward  and  forvard. 

Variations. — The  lanssinitis  dorsi.  like  the  serratus  anterior  and  pectorales.  is  a  innsde 
which  has  miKrated  extensively  from  ihe  regiori  of  Its  first  forniaiion,  the  lower  cer\'ical  rcgiim. 
and  this  mij^ration  can  be  uimessed  in  the  ontaBeny  of  the  muscie  Consetiuenilv  variations 
m;(y  W  evpii-lfcl  and  do  occur  in  tlie  exteiit  of  tlie  origin  of  the  mnscie,  whose  descenl  and 
backwar{|  niJKnition  Ici  the  vertebral  roliimn  may  be  interrupted  at  varioiv;  staRes. 

A  great  anuiinit  of  variaiion  of  iliis  n.iuire  is  seen  in  iis  atlarhint-ni  to  ihe  rrest  of  ihe  itioin. 
In  some  cast-s  this  attaehniL-nt  extends  so  far  fonvard  as  lo  met^t  the  posterior  extTemily  ii(  the 
attachment  of  the  extemal  oblique  of  the  abdtimen,  hui  usually  this  does  not  occur.  and  a  tri- 
anguUr  mter\'at,  ktiown  as  the  trianjiie  of  Petii,  otciirs  ljctween  tht-  hiirdersuf  ilie  two  mii«:tc) 
and  above  (he  crest  of  ihe  ihum.  The  floor  of  the  triangle  is  fonned  by  the  internal  ohti<iuus 
abdominLs,  and,  since  thc  abdominal  \\'alt  is  here  thinner  tlian  elsewhere,  the  trianule  mayo<.ta- 
sionativ'  be  the  scat  of  a  lumbar  hernia. 

CIosely  alUcd  to  ihi^-  latissimus  dorsi  is  a  muscie.  the  w/.  dorsa-epiirothlfaris,  which  orcuis 
in  18  or  20  ix^r  cetil.  of  ca^es.  It  lakes  its  crinin  from  the  fjody  or  tendon  o(  insertion  of  ibc 
latLssinnis  anti  [lasses  to  thc  brachial  fascia  or  to  llie  niedial  epioindvlc  <)f  thc  humerus.  It  li» 
been  reKsirdcd  as  an  alx;rTanl  portion  of  Uie  pecloralis  EToup  of  musdcs,  bul  its  suppty  b)*  tJw 
musculo-spiral  nerve  places  it  amon^  Ihe  post-axial  muscies. 


The  Axillary  Fascia. — The  axillary  fascia  is  a  firm  sheet  which  exien* 
across  Irom  the  lnwer  lw>rder  of  tht,*  ]>ertf>ralis  major  tn  that  of  the  latissimus  itorsi 
and  teres  major,  forming  thc  floor  of  thc  axilla,  I.nlcrallv  it  passes  ovcr  Into  the 
deep  fascia  of  the  arm,  mc<lially  into  the  fascia  rovering  the  serratiis  magnus,  and 
near  the  border  of  the  pectoralis  major  it  has  inserted  into  it  the  down\var(i  continu- 
ation  of  tlic  fascia  which  enclosea  thc  pectoralis  minor  (  Fig.  556).  It  is  pierc«!  bf 
numerous  lympbatic  vessels,  and  alon^^  its  medial  edge  is  considerablv  thickfli™ 
to  form  a  curvt^  band,  whose  conra\ity  is  directed  latcrallv,  and  whirh  stretcbei 
across  bctAvecn  thc  lendons  of  the  pectoralis  major  and  the  latissimus,  forming 
what  is  termed  the  axillary  arch.  Musclc-fibres  are  occasionallv  found  in  ihlsarrli 
(pagc  571). 

The  ,axiUa  is  a  pyramii:lal  spacc  intcrvcning  betwcen  ihc  uppcr  i>art  of  IBC 
brachium  and  the  lateral  u'all  of  tne  thorax.     Its  apex  is  directed  upward  and  ihc 
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tse,  which  is  formed  by  ihc  a.\illary  fascia,  downward.  Its  ventral  wall  is  formcd 
r  the  pcctoralis  major  and  peclomlis  minor.  its  dorsal  wall  by  the  latissinius  dorsi, 
res  major,  and  subscapularis,  and  ils  medial  wall  by  the  serratiis  magnus.  In  ihe 
Igle  formed  by  the  junclion  laterally  of  its  venlral  and  dorsal  walls  lies  the  ni.  curaco- 
:achialis.  and  in  the  groove  beiween  that  inuscle  and  the  postcrior  uall  are  ihe 
ciUar)'  vesseb  and  ihe  cords  of  the  brachi;d  plcxus.  The  cavity  of  the  axilla  con- 
ins  a  considerable  amoimt  of  fat  and  a  variable  numf^fr  of  Iyniphatic  nodcs  ;  it  is 
avcrscd  by  the  thomcic  branches  of  the  axillary  vesscls  and  by  the  intercosto- 
umeral  nene,  and  the  long  thuracic  nerve  passes  downward  along  its  medial  wall  tO 
ic  serratus  maj^nus. 


PRE-AX1AL. 

I .   Curacu-brachiaUs. 


tUSCLES  PASSING  FROM  THE  PHCTORAL  GIRDLE  TO 
THE  HRACHIUM. 


P(»ST-AXIAL. 

1.  Sttpraspinatus.       4.  Teres  major. 

2.  InfnLspinat\is.  5.    Subscapiilaris. 

3.  Teres  minor.  6.   Deltoideus. 


{a)  THE  PRE-AX1AL  MfSCLES. 
I.    Coraco-Brachiauis  fFigs.  560.  570). 


Attachments. — The  coraco-brachialis  arises  irom  the  tip  of  the  coracoid  pro- 
ss  of  the  scapula  by  a  tendon  common  to  it  and  the  short  head  of  the  biceps.  It 
clends  downward  alon^  the  humenis  and  is  inserted  at  about  the  middlc  of  its 
ledial  b<irder. 

Nerve-Supply. — By  the  musculo-cutaneous  nerve  froni  ihe  seventh  cervica! 
i;r\'c- 

Action. — To  draw  the  upper  ;irm  forw'ard. 

Rclations. — It  vs,  crossed  ventrallv  by  ihe  pectoralis  major,  and  dorsaliy  it  is  in 
:lation  uith  the  tcndons  of  the  latis-simus  dorsi,  the  teres  major,  and  the  suliscapu- 
,ris,  froiii  the  \as\  of  which  its  tendon  is  separated  by  a  miicous  biirsa  {hursa  m. 
*raco-bra^ftia/is).  LateraIIy  the  muscle  is  in  contact  with  the  short  head  of  the 
iceps.  It  is  usuallv  pierccd  by  the  niusculo-cutancous  nerve,  and  is  in  relation 
lediallv  with  the  iisHlarv  artery  and  ihe  median  and  ulnar  nerves. 

Variation«.— Comparativc  anntoirv  sht>ws  thal  ihe  coraco-brachialis  Is  primarilv  an  cx- 
nsive  musclr  ranslsling  «(  ihree  iiortions,  of  which  only  the  middie  one  ;ind  a  part  n!  ihc 
fcrior  are  nc>nnally  present  in  m«n.  Tlie  variations  wlitch  occur  usimlly  consist  in  llie 
»f>earance  of  one  or  other  of  the  missing  portions.  Thus  tlie  upper  ponion  is  siimelinies 
presenied  by  a  coraco-hnuhialis  suprnor,  which  aris*:s  froni  the  coracoiti  proeess  and  passcs 
tcniny  to  t)e  iiKcrteil  int<t  ihe  U-ss*t  tuberosity  of  the  hnmenis  or  iiito  the  cnpsule  of  the 
loulder-joint.  whllc  the  lower  porti<in  mav  he  more  completelv  represented  by  the  insertion 
ihc  muscle  exlcndiiig  as  far  down  as  the  medial  epiix)ndyle  of  the  hunierus. 


k 


{6)   THF.  POST-AXIAL  MUSCLES. 
I.     SfPRASPINATUS   (Fig.  56:). 


Attachments. — Thr  supraspittatus  occupies  the  supraspinous  fossa  of  the 
:apula.  arising  fr<»m  the  inner  tuo-thirds  of  ihis  and  from  ihe  su]>raspinous  f:iscia. 
3  fibres  pass  kterall/  and  converge  to  a  tendon  which  is  insertid  intu  the  upper  facet 
ptm  ihe  greater  tuberosity  of  the  humerus  and  into  the  capsulc  of  the  shoulder- 
»int. 

Nervc-Supply. — By  the  suprascapular  ner\'e  from  the  fifth  and  Hixth  cervical 

Action. — To  abdiict  the  arm. 

The  supraspinous  fascia  is  the  Iayer  of  connective  tissue  which  covers  the 
ipraspiiKitus  muscle.  It  is  attacheil  tu  the  superior  border  of  the  scapula  above,  to 
Je  vertebral  border  mediany,  to  the  spine  below,  and  gradually  fades  out  Iaterally, 
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2.    Infkaspinatvs  (Figs.  561.  572). 

Attachments. — Tlie  iiifnispinatus  occupies  the  infraspinous  foasaof  *he( 
and   arises    frorn   the  entire  extent  ui  the  iossa,   with   ihe  except!on   of  a  porlidU 
towards  the  axniary  border  of  the  bone.      It  aiso  an.<ses  from  the  inh'aspinous  bso 
which  covers  it.     The  fibres  pass  lalerally  and  conver^e  to  a  strong  tendon,  «hich 
is  frequentl)'  »eparated  froni  the  capsule  of  the  shoulder-joint  by  a  small  bursa  (huni 
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m.  infraspinatl)  and  is  in srricd  \nio  the  middle  lacet 
the  ftreatcr  tuliemsitv  uf  the  humerus. 

Nerve-Supply. — Uy  the  siiprascapular  nen'e  irom 
the  fifth  anti  si\th  cervical  nerves. 

Action. — Whcn  the  ariii  is  hang;tng  vertica!Iy,  it  is 
the  chiff  out\vard  rotator  of  the  humerits.  When  the 
arm  is  aliducted  to  a  horizontal  jx>silion,  the  musclf 
draws  it  hackward. 


V«riation8.— The  \\\i\'H!-x  (loilion  nf  \h^  muscle  is  sometii 
di.stiiictly  separale<l  from   the  rest.   .intl   hns  been  tenncd     - 
infraspimUui  miHor,    On  ihc  other  hand,  the  sepantion  vfhicn 
usuall\-  {:xi.sts  bi'twrfn  tlit-  infraspinatus  aiid  the  teres  minortrci) 
be  eiilircly  wanti[iK. 

The  in/raspinous  /ascta  is  a  strongfascia  uhichcoven 
the  infraspinatus  and  the  teres  niinor,  givin^  origin  to 
some  of  the  fibres  of  both  muscies.      It  is  altached  abivt 

tO  the  spine  of  the  scapula,  medially  to  its  verlebra!  border,  and  fades  out  laterJv 

into  the  brachial  fascia. 


OlMectloii  ol  ihonick-  wall  iiid 
atitcrior  (UrTacc  nt  arm 


3.    Terks  MiNOR  fFig.  561). 


4 


Attachments. — The  teres  minor  ariscs  irom  the  npper  two-thirds  of  ihe  doi^al 
surface  of  the  scapula,  close  to  it»  axil]ary  border,  and  from  the  infraspinous  bsda. 
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It  passes  laterallv  along  the  lower  border  ol  the  infraspinatus  to  be  inseried  into  the 
capsulc  nf  ihc  shoulder-joint  and  into  the  lower  facet  of  the  greater  tuberosity  of  the 
humcrus. 

Nerve-Supply. — Uy  the  circumrtex  ncrve  from  the  fikh  and  sixth  cer\ica3 
nerves. 

Action. — \Vhen  the  arm  is  vertical,  it  rotates  the  humerus  outuurd  ;  when  il 
is  horizuntal,  it  draus  it  backward. 


Fig.  561. 
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4.  Teres  Major  (Figs.  561,  572). 

Attachments.— The  teres  major  arises  from  the  dorsal  siirface  of  the  scapula. 
alonp  tht  I..wer  thirrl  i»f  jts  axillary  border,  and  passes  Iat<'rally  to  be  inserUd  into  ihe 
crest  of  ihe  lesser  tnl5emslty  of  the  humcras  iminediately  dorsal  to  the  insertion  of 
the  lalissimu^  dorsi. 

Nerve-Supply. — By  the  Iower  subscapular  ncrve  from  the  fifth  and  .sixth  irervi- 
cal  ncrvus. 

Action. — To  draw  the  arm  backward  and  niedia)ly.  at  llie  same  tirne  rotadng  il 
inward. 

Rclations. — The  teres  major  is  in  relation  below  with  the  latissimus  dorsi,  which 
ben<ls  around  its  nnder  siirface  so  as  to  h'e  ventral  lo  it  at  its  insertion.  Abcne  il  is 
in  relation  with  the  teres  mlnor  at  its  origin.  but  sepurates  from  it  as  it  passes  laler- 
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allv,  3o  that  a  triangular  intcn-al,  the  base  ol  which  is  the  humerus,  lits 
ihe  two  niiiscles.     This  interval  is  crrissed   l:iy  the  Innj;  head  o(  the  triccps, 
ovurlies  the  dorsal  surfacc  of  the  tores  major,  and  is  ihus  divided  into  a  more  mediai' 
irian^ular  spact\  occupied  by  ihc  dorsal  scapular  arter)*,  and  a  more  latcral  {rW>_ 
ranfrjdar  spact\  through  which  the  pusterior  circumflex  vessels  and  the  circuinfl 
nerve  pass. 

Variation«. — Ctinsidembte  variation  occurs  iii  the  size  of  the  teres  major,  an  incrase  I 
the  size  of  thaH  muscie  bcing  assodated  wilh  a  diniinulion  of  that  of  ihe  lalissimus  dorsi.  andrtVi- 
vtria.    The  tervs  itiajor  is,  indeed,  to  be  regarded  as  fundamentally  a  portion  of  the  latisaioDs. 


5.     SUBSCAPULARIS    (Fig.  55S). 


ruoa* I 

-in«" 


war^^ 


Attachments. — The  subscapuiaris  is  a  powerfuI  muscie  occupvinj?  the  ventni 
(costal)  surfacc  of  the  scapula.  It  arises  from  the  whole  of  thal  siirface,  \vith  tht«- 
ception  of  a  small  portion  near  the  ncck  of  the  bone,  some  fibres  also  takinfr  origin 
from  the  subscapular  fascia.  The  fibres  pass  laterallv,  convcrging  to  a  strong  tendfia 
which  is  inserUd  into  the  lesser  tuberosity  of  the  humerus  and  to  a  certain  extent  iiuo 
the  capsule  of  the  shoulder-joint. 

Nerve-Supply. — By  the  upper  and  lower  subscapular  nerves  from  ibe 
and  sixth  cervicai  nerves. 

Action. — VVhen  the  arm  is  vertical.  the  siibscapularis  acts  as  a  p<m-erful  tnwar( 
rotator  of  the  humerus  ;  when  the  arm  is  abducted  to  a  right  angle  with  the  bcxi)', 
the  niuscle  serves  to  draw  it  foruard. 

Relations. — The  subscapularis  forms  a  considerable  portion  of  ihe  dorsal  »ali 
of  the  axilla,  and  is  in  relation,  by  its  ventral  surface,  u-ith  the  axillary  vessels  aiul  tbr 
cords  of  the  brachial  plcxiis,  and  laterallv  wilh  the  coraco-brachialis  and  short  head  of 
the  biceps.  Its  lower  border  is  in  contact  with  the  teres  major  and  with  the  docsal 
scapular  vessels  and  the  circinnflex  nerve.  Dorsally  it  is  in  contact  with  the  Inng 
head  of  the  triceps,  and  is  separateil  from  ihe  neck  of  the  scajjtda  by  the  brge 
subscapular  bursa  t^\i\xx^A  m.  subscapularis)  which  frequently  is  continuous  with  thi^H 
synovial  cavity  of  the  shoulder-joint.  ^| 

,  _  VvUtioni.— The  subscapularis  difTerentifiles  in  the  embrj-o  from  the  same  sh«t  »hich 
gives  rise  to  ihe  teres  m:»ior  and  the  Inlissimiis  dorsi.  It  is  occasibnallv  divided  into  Iutot 
more  fascicuti,  and  sometimes  therc  is  separated  from  its  lower  portion  a  small  miiscle,  tcmv^ 
Ihe  subscaputarU  ntinor,  uliich  arises  from  tlie  axitlar>-  t«jrder  of  the  scapula  and  is  Insenetl  into 
the  cre*!l  of  the  lesser  tul>ert-le  of  Ihe  humems  and  sometimes  into  the  capsule  of  the  shoulder- 
joinL 

The  subscapular  fascia  is  a  firm  sheet  of  connective  tissue  which  covers  ihc 
ventral  surface  uf  the  sulwcapularis.  h  is  attached  above,  mediallv,  and  below  to  the 
border  of  the  scapula  and  fades  oul  laterally  into  the  brachial  fascia. 

6.   Dei-toideus  (Fig.  562').  ^^ 

Attachments. — The  deltoid  is  a  large  triangular  muscie  \vhich  covers  the 
shoulder  as  with  a  jKid.  It  arises  from  the  ventral  border  of  the  otiter  third  uf  the 
clavicle  and  from  the  acromion  process  and  Io\ver  lx)rder  of  ihe  spine  of  ihe  scapula. 
Its  Rbrcs  pass  downward,  and  convorge  to  be  insfrtcd  into  the  deltoid  lubetclc  nf  the 
humerus,  Where  the  muscie  passes  over  the  gre;*ter  tiiberositv  of  the  humcnis  a 
mucous  bursa  (bursa  .Huh<kitui'lca )  is  interposed  betwcen  it  and  that  prominence. 

Nerve-Supply. — By  the  circumfle.x  ner\'e  from  the  fifth  and  sixth  cervicJ 
nerves. 

Action. — To  abduct  the  arm  to  a  p(>sttion  at  right  angles  to  the  body.     F«r- 
ther  alxluction  is  accomplishcd  by  a  rotation  of  the  scapula  by  the  contracdon 
the  Irapezius  and  the  serratus  anterior,  whereby  the  laleral  angle  of  the  bone  is  tllu 
upwarcl. 

Relations. — The  deltoid  is  in  relation  by  its  deep  surface  with  the  ci 
process  and  the  capsule  of  the  shoulder-joint  and  with  the  various  muscies  atlach' 
to  or  in  the  neighborhood  of  these  structures.     The  cephalic  vein  passes  upwi»rd 
along  its  anterior  border. 


I       ^       Variations. — The  [x>rtu>ri  of  the  deltoid  which  arises  from  the  clavicle  is  subject  to  con- 

I     siderable  varLuion.  t^itlier  btiiig  K^re;illy  reductx1  in  size  or  even  ennre!y  suppress«!,  or  eise 

[      beiti^  more  cxtL-nsiyely  dc^cloptrd  thati  iisii^I,  su  ihal  it  i^  in  i<imatt  or  L-veti  tused  uiih  llie 

clavicular  portion  oi  t3ie  pt-cturalis  major.     It  mav  alstj  he  distincil^'  separaled  froni  the  rc-inain- 

tler  i.>f  iHe  muscic.  and  nui  iiifrLqut'iuIy  a  separaiion  or  the  acromial  and  spina!  portions  may 

alsu  octiir,  bo  itiat  Uie  muscle  becunics  three-liead«i. 


PRACriCAL   CONSIDERATIONS  :    AXILLA   AND   SHOLLDER.     579 


Tnipexiiii 


Spin«  oC  Bcapul 
Acroititi 


Dettojd,  cpjral  ponioii 


d,  icrofDial  portloit' 


'Stemo^leldo-nuMoid 


Clmvicle 


Peciomlls  major 


Dclioid,  cUvicniM' 
podlem 


Dettolil  mtitcie  vfvvrcfl  from  siilb 


.^ccessoT^  bundtes  of  fibres  are  occasiunnlTv  found  arising  from  the  fascia  iiifraspinata  or 
some  poini  iilong  iHl-  axilUry  bortlt-r  of  tnc  scapula,  and  either  insert  uilii  tlie  delioid 
(m.  basio-<Žf//oidcus)  or  join  wilh  the  upiHrr  part  of  itic  nutscie.  Ir-Ijij;  auUinucd  niuvar*!  as 
Icndlnutis  fibres  which  pass  to  the  acromioH  protcss  and  laleral  trxtrcniity  of  the  clavicle  {m. 
cos/o~dci/oidrus) .     These  fibres  represent  a  poriion  of  llie  dcitoid  which  in  tlie  antlirojxjid  apes 

I  arises  from  the  borders  ul  the  scapula  and  in  »jnic  oi  the  iimer  mimitiiius  fnmis  a  distinrt 
nuscie. 
fPRACTICAL   CONSIDERATIONS:    THE    MPSCT.ES   AND    FASCIA   OF 
I  THE    AXILLA    AND   SHOUI.DER. 

L  The  praclical  relations  of  the  fascia  <Iesceiiding  to  the  superior  borders  of  the 
pavicie  anH  scapula  have  been  suflinentlv  described  (l«iKt^  55  O- 
Fraduti'  of  the  Clavkk. — The  action  of  the  muscles  which  movc  the  arm  and 
shoulder  and  of  those  attached  to  the  clavicle  f  f>age  259)  shnuld  be  considercH  with 
reference  to  the  cotnmon  form  of  displacement  in  cases  of  fracturc  of  the  latter  bone. 
The  acromial  fragment,  as  il  moves  with  the  shoulder,  is  the  more  niarkcdly 
afiecled.  It  is  cairi«!  doivmvard  by  j'ra\itv  actin^  on  the  upper  extrcmity  and 
aided  by  the  two  pectoral  musctes  and  the  latissiinus  dorsi.     Il  ia  drawn  inward  by 
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the  sternat  fibres  of  the  pecloralis  major  and  by  ali  thc  muscles  passing  from 
Irunk  lo  thi"  hiimeriis  and  scapula.  It  h  rotated  on  a  vcrtical  axis  so  thar  its  ui 
end  pointi  bii.ckward  and  its  outer  end  forward.  The  cause  of  ihe  rvHation  is 
action  of  the  two  pectorals  upon  thu  shouldtrr  and  ihe  contraclion  of  the  serral 
u'hich  (thc  support  oi  the  davicle  havinj^  been  removed)  drauii  the  scapula  f 
with  It  the  point  of  thp  shouidtrr)  inward  and  fonvard  inslead  of  more  directlv  d 
ward.  aiid  so  causes  an  anterictr  projection  of  the  acromial  end  of  the  ou' 
fragment. 

Theoreticall)'  the  inner  fragment  is  displaced  upward  by  the  clavicular  fibres 
the  slerno-mastoid,  but  thia  action  is  so  strongly  rcsisted  by  the  costo-clavicuf 
(rhomboid)  lijjament  and  by  the  upper  and  inner  rtbres  of  the  pectonUis  major, 
well  as  by  ibe  subclavius.  that  it  is  not  oftenproductiveof  muchdeformity  (.Fig,  565, 
The  rationale  of  the  good  effect  of  recumbency  with  the  head  slight]y  ele\'ai 
is  evident.  Thc  weight  of  the  upper  extrcmity  ceascs  tu  drag  the  outer  fragm- 
do\vnward.  The  vertebral  border  o(  tlie  scapula  is  pressed  closelv  lo  ihe  lii 
by  the  \veight  of  the  trunk.  Its  outer  border,  iherefore,  cannot  be  drawn  fonnard 
the  pectorals  and  scrratus,  but  tends  to  fali  backward  and  outuard,  corrcctin^  boli 

thc  rotation   and    the   inwani 
Fig.  563.  displacement.     ThesHghteli 

vation  of  the  head  rcla.xea 
sterno-deido-mastoid  and 
movcs   whatcver    influenc?  iT 
may  have  in  raising  the  mm 
end  of  thc  inner  fragment 

Fractures  uithin  the limtl 
of  the  rhomboid  ligament  at 
the  inner  end  or  within  ihosc 
of  the  conoid  and  trapeaml 
ligamcnts  at  the  outer  end  irc 
attended  by  but  Httle  disfJacc- 
ment. 

Fracturts   of  thč  scapuh 
have  already  been  dealt  ml 
(page  254).     Muscular  acti< 
influences  ihem  but  litile  \v> 
yond\vhat  has  been  meniioneil 

Tfie   fasria    hcneath  ai 
connectcd  wiih  the  davicle 
of  much  surgical  importanCftj 
The  superiicia!  fascia  of  i 
The  proceasea  \vhich  pass  from  it  to  the  skli 
),    by    their    involvement   and    contniction 
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thorax  spitts  to  cnclosc  thc  brcast 

(Cooper  s    •'  ligamenta   suspensuria 

carcinoma.  produce  the  characteristic  adhesion  and  dimpling  of  the  skin. 

The  deep  pectoral  fiLScia  splits  to  form  the  shcath  t)f  ihu  pectoralis  major  muKle,' 
Ordnoma  of  the  mamma  \vill  usuallv  hc  foiind  adhorent  to  this  laver  on  iheantcrirf' 
surface  of  the  muscle.  Such  adhesion  can  best  be  doinonstrated  by  attempting  10 
move  the  tumor  and  breast  in  tlie  dircction  of  the  pectoral  fibrcs.  Motion  trans- 
vcrse  to  that  line  mav,  even  in  cases  in  which  the  tumor  and  muscle  are  insejKuablv 
connected,  appear  to  bc  free,  bccause  thc  musde  itsdf  is  moved  on  the  sul^ceat 
structures. 

Beneath  the  deep  pectoral  fascia  an  additioiial  sheet.  the  clavi- pectoral  fasciii 
extends  as  a  continiiatinn  dnunvvard  of  thc  sheath  of  the  subclavius,  the  two  Iflufl 
of  which  begin  above  at  the  two  Hps  of  tlie  subdavian  groove  on  the  infcrior  suri- 
of  the  clavide  and  nnite  into  one  layer  at  thc  ]owcr  edgc  of  the  subclavius. 
Iaycr  is  coniinuous  towards  the  sternum  with  the  deep  fascia  covering  in  the  lirsl  ani 
second  intercostal  spacea  :  e.xtcrnally  it  is  attached  to  the  coracoid  process  ;  inferiortjTi 
after  splitting  to  enclose  the  pectoralis  minor  muscle,  it  blends  u'ith  the  a\'illary  fasci 
The  portion  of  the  clavi-perloral  fascia  atx>ve  the  upper  border  nf   thc  pectoi 
minor  is  known  as  the  costo- coracoid  membrane.     It,  togelher  \vith  the  subdavii 
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musclt  (which  it  invests),  lorms  the  floor  of  the  so-callcd  supcrjkiai  in/rtu hvieular 
triangle^  tlie  ruof  o(  which  is  niade  by  the  clavicular  fibrcs  of  tlie  yreat  pecloral.  the 

e  by  the  anteriur  tibies  of  the  delloid,  tlic  uppcr  sidc  by  tlic  sternai  half  of  the 

vicle,  and  the  lower  side  by  a  hne  p;irallel  to  the  uppennost  sternaj  ftbres  of  the 
great  pectoral.  It5  apcx  is  at  the  stcmo-davicular  angte  of  junction.  The  flour  uf 
this  space  is  pierced  by  llie  external  aiUerior  thoracic  ner\'c,  the  acromio-thoracic 

pcU,  and  Uie  ccphalic  vein  (,Kig.  556).  Kat  containirig  a  few  Iytnphatic  j^lands, 
ofien  involved  in  carcinoma  of  the  breast,  is  found  therc.  It  is  closed  in  above  by 
the  clavicle,  but  is  continuous  below  with  the  space  betwecii  the  two  pectoral  miisclfs 
down  to  the  level  uhere  the  superticial  layer  ol  the  deep  fascia  and  the  clav  i -pectoral 
fascia  (^which  has  inveiited  the  pectoralis  minor  and  continued  downward  as  a  single 
layer  again;  unite  at  the  !ower  border  of  tlie  pectoralis  major  to  form  the  axiUary 
U-scia.  Hfiusions  of  blood  or  collections  of  pus  occupyin]kf  this  space  between  ihe  two 
muscles  are  iherefore  prevented  Irom  passing  upward  by  the  clavicle,  foruard  by  the 

toralis  major,  and  backward  by  the  cla  vi -pectoral  fascia  and  pectoralis  minor. 
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!ronseqiiently  thev  are  apt  to  approach  the  snrface  near  the  anterior  axillar>'  margin 
r  in  the  ^roove  hetnecn  the  ^reat  pectoral  and  deltoifl, — i.e.,  at  eilher  the  lowcr 
:>rder  of  thesternal  pnrtion  nf  that  muscle  or  the  iipper  border  of  its  cla\'ict]]ar  fibres. 
Bencath  the  costo-coracnid  membrane  is  a  rcg:ion  describcd  as  the  decp  infra- 
\€lax*icular  triangle.  Although  continuous  with  the  axilla.  lliis  space  is  ronvenientIy 
studied  as  a  separatc  region  on  acconnt  of  the  important  striicturcs  which  it  rontains 

^and  the  frequency  wilh  which  It  is  in\'aded  hy  disease.  Its  floor  is  formcd  by  the 
first  and  second  ribs  and  the  intercostal,  scrratus  majrnos.  and  subscapularis  muscles. 
Its  apex  is  at  the  angle  made  by  the  line  of  the  npper  border  of  the  small  pectoral 
and  that  of  the  clavicle  at  the  coracoid  process.  those  two  lines  constituting  its  sides. 
The  base  is  towards  the  stemum  at  the  line  where  tht-  costo-coraroid  membrane  is 
fiised  with  the  deep  fascia  ovcr  tho  uppor  intercostal  spaces.  Throiigh  this  triangle 
pass  the  axillary,  snperior  thoracic.  and  acromin-ihoracic  vesscls.  the  ceplialic  vein, 
the  extemal  and  inlemal  anterior  thoracic  and  long  thoracic  nerves,  and  the  brachial 
{dexus.     It  contains  fat,  with  nnmerous  lymphatic  glands  and  vessels.     It  is  obvious 
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that  it  is  coniinuous  above  with  the  neck  and  iaferiorly  with  the  aKilIa.  The  ktiei 
space  is  sluit  in  beloiv  by  the'  continuacion  oi  ihe  axillary  foscia  froin  the  louer  bor- 
dcr  of  the  pectoralis  major  backward  to  the  latissimus  dorsi,  oiim'ard  to  the  dctp 
fascia  of  the  arm,  and  inward  to  thf  <Ieep  fascia  of  the  lhorax. 

Abscess  or  effusion  of  blood.  as  its  progrcss  in  .ill  thcse  directions  ts  resi>lc(). 
inay  therefore  point  in  the  neck,  followmg  the  vesscis  and  the  Lrunka  of  ihe  plcMis 
up  froin  the  a.xilla  through  the  deep  infraclavicular  triangle,  to  make  its  appeoranct 
above  the  claviclc. 

The  skin  ovcr  the  fascia  at  the  base  of  the  axilla  is  thin  and  richly  supplinj 
with  hair-follicles  and  with  sebaceous  and  sudoriparous  glands  :  hence  su|>eiifirul 
infeclions  are  frequcnt  and  šecondarv  glandular  abscesses  aro  connnon.  The  cun- 
nective  tksue  of  tlie  axitlary  space  l^  loose  and  abundant,  permiltiiiK  of  frce  motioii 
of  the  arm,  but  also  favoring  the  occurrence  of  large  collections  of  blood  or  of  j 

Fig.  565. 
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The  fascia  over  the  scapular  niusclcs— supraspinous  and  infrasptnous  (asda— 
has  alrcady  becn  described  in  reference  to  carics,  nccrusis,  and  abscess  (paj;« 
^55^  279). 

Dhhcatmt  of  thr  Shovtder-Joini.  —The  circunistances  that  favor  or  resist  dislo- 
cation  of  the  shouldcr-joint  have  been  enumeratcd  (pagcs  278,  279).  but  the  ana- 
tomical  symptoms  of  that  lesion  may  now  be  considered  witii  especial  referenc«  10 
the  niuscies  involved.  Shoiilder  dislocation  is  eiiher  subglcnoid  or  snbcoracnid  in 
the  vasi  niajority  of  cases,  the  former  being  almosl  invariably  the  primary  form,  for 
reasons  previoiisly  given  fpagc  278). 

A  Uixation,  snbglenoid  priniarilv.  usua)ly  becomcs  subcoracoid  from  the  con* 
tinuancc  of  the  force  producing  it.  aided  stronglv  by  the  j>ectoraiis  major  ;  hcnce 
the  subcoracoid  is  the  most  common.  The  subclavicular,  in  uhich  the  head  pass<s 
farther  inward  and  lies  on  the  aecond  and  third  ribs  bcneath  the  pectoralis  major, 
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id  the  supracoracoid .  in  which,  owing  to  fracture  of  ihe  coracoid  or  the  acromion. 
ihc  heaci  is  dispUced  uijward.  arir  s<>  iincommon  that  thev  need  merelv  be  nientioned 
hcre.  The  backward  (subspinous  )  luxati(>n  is  resisted  so  sironglv  by  the  subscapii- 
lari^j.  and  especially  by  the  lonf<  ht-ad  nf  the  Iriceps,  that  it  alsn  is  a  siirpical  raritv. 

In  the  subj^lcnoid  and  subcoracoid  varieties  f  Fijjs.  565,  566}  it  \vill  be  lound  ; 
I.  Thal  the  normal  curve  of  tht*  shouUicr  is  replaced  by  a  straight  line,  because  of 
(a )  the  absence  of  tlvc  head  of  the  bone  and  the  tuberositie»  beneath  the  deltoid  ; 
(<J)  ihe  strciching  of  that  niusclc.  2.  For  the  same  reasons  it  will  be  found  that 
(a)  a  ruler  applied  to  the  outer  side  of  ihe  arm  wUI  touch  both  the  acromion  and  the 
extcrnal  condyle  at  the  same  tirne  (  Hamilton)  ;  and  {6)  rhe  edge  of  the  acromion  is 
unnatural)y  prominent.  ubile  beneath  it  is  a  palpablc  depression  instead  of  the  nor- 
mal resistance  of  the  tuberosities.  3.  The  e]bow  is  abductcd  t>ecause  of  the  Lension 
of  the  deltoid.  4.  The  forcarm  is  floxed  on  account  of  ihe  tension  of  the  biceps. 
5.  The  vertica!  measurcnient  of  the  axilla 

ift  increased  (  Citlaxvay  ),  because  of  {a)  Fig.  567. 

the  presence  of  the  head  or  iipper  por- 
tion  of  the  shaft  in  the  line  of  meas- 
urement  ;  and  {b)  the  lowcring  of  the 
axillary  folds  (Bryant),  the  inscrtions 
of  the  pectoralis  major  and  laii^simus 
dorsi  being,  of  counic,  carrJed  down- 
ward  with  the  humertis.  6.  The  elbow 
cannot  be  made  to  touch  the  chest-wa]| 
while  the  hand  is  placed  on  the  opp<>- 
sile  shoulder  (Oii.^as),  because  the  head 
of  the  bone  is  held  in  contact  with  that 
waU  by  the  tensc  muscics  and  overlying 
structures,  and  its  Iower  extremity — 
the  other  end  of  a  straight,  intlexible 
axis— cannot  be  made  at  the  same  tirne 
to  touch  at  a  second  point  the  curve 
represented  by  the  wali  of  the  thorax. 
7.  There  is  rigidilv  lK.'cau3c  of  llie  ten- 
sion or  spasm  of  the  muscles  mu\'ing 
the  humerus,  e3pecially  of  the  sub- 
scapularis,  the  deltoid.  the  supra-  and 
infraspinatus,  the  biceps,  and  the  coraco- 
brachialis.  Ji.  In  the  snbcnracoid  luxa- 
tion  the  proniineiice  of  the  head  mav  be 
felt  beneath  the  coracoid  or  outer  tliird 
of  the  ctavicle  \vhere  it  lies.  the  anatom« 
ical  neck  resting  on  the  anterior  border 
of  the  glenoid  cavitv.  There  is  a  little 
real  lengthening, — i.e..  the  distance  between  the  glenoid  surfcice  and  the  lower  end 
of  the  humerus  must  be  increased, — but  this  may  be  converted  inlo  apparent  short- 
ening  by  abtiviction,  which  approxiniates  the  tip  of  the  acromion  and  the  external 
condyle.  9.  fn  the  subglenoid  varietv  the  head  mav  be  felt  low  in  the  axil]a,  the 
anturitir  wall  of  xvhich  is  wi(lened.  It  rests  on  the  iipper  |iart  of  the  outer  border  of 
the  scapula  just  b<'Iow  the  glenoid  cavity.  Lengthcning  is  apt  to  bc  marked,  and, 
when  the  arm  is  adchirti_*d  some\vhat,  may  exceed  an  inch.  The  strelching  and 
"  hollow  tension"  of  the  deltoitl  and.  therefore,  the  abduction  of  the  arm  are 
markctf.  10.  There  is  iisually  (a)  jjain  front  direct  pressure  upon  or  from  stretch- 
ing  of  the  bnichial  plexus,  and  frec]uently  (6)  cedema  from  similnr  involvement  of 
the  axillarj*  vessels. 

In  ali  luxations.  but  fspecially  in  the  subglenoid  and  subsptnous,  the  c)rcumflcx 
ner\'e  is  apt  to  be  injured  ;  hcnce  obstinatc  paresis  or  paraIysLs  of  the  deltoid  is  a 
not  infrequcnt  sequel. 

In  ali  mcth<»ds  of  reduction  of  shoulder  luxations  the  humerus  is  used  as  a 
Iex'er.  and  in  ali  it  is  desirable  to  secure  fixation  of  the  scapula  by  means  of  (a)  the 
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weighl  of  thc  trurik  in  the  supitic  and  recumbent  position  ;  (fi)  prcssure  on  tbtj 
acromion  and  clavicle  ;  (c)  the  tise  of  a  folded  sheet  placčd  hi^b   in   the  axilla,  i 
ihat  it  prcsscs  wpon  the  axillai  v  bordcr  in  front  and  tlie  dorsuni  posteriori)'  tthen^ 
the  lwo  cmlft  are  carried  across  the  (x>dy  and  niadt  tam  ;  or  {d  )  hy  dra^ing  on 
the  op|KJsitc  arm,  *'which.  l)y  making  tcnsc  thc  trapezjns  of  tlie  opposite  side,  pfc»- 
vokes  contractiun  of  the  muscle  on  the  injured  side"  (^Makins). 

The  use  df  the  heel  or  foot  in  the  axilla  as  a  fulcrum  while  nianual  exlfnsion  is 
made — the  long  arm  of  the  lever,  ihc  shafi  of  the  humerus.  beiny  carried  inwar(i  so 
as  to  move  the  short  arm.  the  head.  ouiuard — recpiircs  no  anatomical  explanation. 

Koclicrs  method  (^applicable  cspecial!y  to  subcoracoid  luxalion)  ls  more  coni- 
plex  in  its  mode  of  action.  Therc  is  some  difference  of  opinion  as  to  ils  exact 
mechanism,  bul  it  is  safe  to  say  ihat  in  its  variotis  stagcs  it  acts  approximately  as 
folloWs.  I.  The  eIbow  is  flexed,  relaxinK  the  biceps,  and  the  ann  is  pressed  closeljr 
to  the  side.  makiny  tense  thc  untorn  posterior  portif)n  of  the  ca|»ule  extending 
bctwccn  thc  posterior  hp  of  thc  gicnoid  fossa  and  the  under  and  back  jjart  oi  ihe 

neck    of    thc   h n menis.     This 
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portion  of  the  ca]>su]c  and  thc 
tendons  of  the  posterior  scapu- 
!ar  muscles  are  draun  lighilv 
across  the  glenoid  fossa.  2. 
The  arm  is  rotated  outvard 
until  the  forearm  is  pamlld 
\vith  the  transverse  axis  uf  llie 
body.  the  hand  pointinK  ^' 
rectiv  oulward.  This  roUs  ibi 
head  of  the  bone  outward  Ott 
the  tense  portion  of  the  aj)- 
sule,  which  is  partly  woun[I. 
as  it  were^  iipon  the  neck.  and 
at  ihc  same  tirne  relaxes  thc 
scapular  tendons  and  reinov« 
thcm  frum  ihe  fossa.  ,%.  The 
elbow  is  raised  until  the  arm 
is    parallel    with    the    ontcnh 
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De«per  dlanctlon  d(  prec«<liiij[  sutKromcoUI  luxation,  s1iaw)iij! 
duplt(^«menl  nI  hnil  of  hum^rui  nnd  muwW  invo1v«d. 


postenor  axis  of  thc  bodv. 
This  relaxes  thcanlcrior  fibres 
of  the  delloid.  thc  coraro- 
brachialis,  and  the  upjwr  por- 
tion nI  the  capsule,  and  pcrhaps 
widens  the  space  betueen  ihc 
marjjins  of  the  rent,  althou^h 
no  obslaclc  to  rcdiiction  isusu- 
allv  met  with  therc.  The  lotttrr 
portion  of  the  capsule  is  stili  tense.  4.  Rotation  inward  on  this  portion  as  a  fulcruro 
now  movcs  thc  articular  face  of  the  he-ad  towards  the  comparativelv  free  glenoid 
cavitv  and  relaxes  thc  stibscapularis  ;  as  the  elbow  is  then  lowcred  in  adduction  ihe 
Iower  capsiilar  segment  rclaxc:s  ajid  ihe  head  re-enlers  through  the  rent  by  which  it 
originali/  emerged.  Thcsc  dctails  can  be  workcd  oni  satisfactorily  in  cxperimenta^^ 
luxations  on  the  cada\'cr.  and  have  apparently  becn  dcmonstrated  as  to  the  mai^H 
points  by  Farahrenf,  Hclferlch,  and  olhers. 

RecLirrent  or  "  Iiabitual  dislocation" — /.  f..  dislocation  occnrring  from  trilling 
causcs.  auch  as  abduction  of  the  arm — mav  be  a  remote  result  of  the  riipi\ire  or  fo 
cible  separation  o*  thc  tendons  of  thc  supra-  and  infraspinatus  musdes  (rom  the* 
sule  of  the  joint.  uith  nipture  of  the  capsnle  at  its  iipper  portion,  and  the  ft>rmatifl 
of  a  free  coinmunication  betwccn  the  joiiil-cavitv  and  that  of  thc  subcoracoid  biin 
(Jossel.  quotetl  by  .Siimsonj.    It  is,  hnwei'er,  usnaUy  dur  to  the  injurv  to  thc  capsu 
and  to  thc  weaknesB  of  the  shoulder  muscles  resulting  frcnn  the  original  accidcnt. 
Burste. — Thc  large  subacromial  bursa  and  the  subdeltoid  biirsa  have  bccn  1 
scribed  in  relation  to  iheir  possible  enlurgements  { page  279).     The  subscapular  bur 
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and  the  bursa  bcneath  the  infraspinatus  often  communicate  wilh  the  shoiilder-joint» 
and  disease  nf  the  latter  may  sprcaci  to  them. 

An  infraserratus  biirsa  has  bccn  dcscribed  (Terrillon),  siiuatccl  bfuveen  ihe  infe- 
rior  scapular  aiigle  and  the  chcst-wall.  lis  eniargcmcnt  givcs  rise  10  (riciion-like 
crcpilation  or  creaking,  which  has  bfcn  inislakcn  fur  fraclurt-  of  ribs  or  scapula  or 
for  an  arthritis  of  the  shoulder,  Nancrede  s;iys  thai  ihis  svmplom  is  due  to  («}  an 
t:xosti»si.s  cm  the  rit)s  or  scapula  vvhich  has  caustd  siicli  atrupliy  of  the  suliscapular 
and  serratus  magniis  muscltrs  as  to  allow  the  two  bonv  surfaccs  to  comc  in  contact  : 
or  (b)  a  localized  projt-ction  of  ihe  ribs  duc.  for  cxample,  to  a  jjost-pleuritic  con- 
traction  of  theche.sl,  and  with  iho  same  muscular  airophy  :  or  (r)  a  primaryatrophy 
of  the  muscies,  as  iti  aiiky)usis  uf  the  scapulo-humeral  juint,  which  will  admit  of  the 
normal  scapula  and  ribs  becoining  apposod.  This  latter  condition  especia!ly  causcs 
increased  moveinents  of  llie  scapula  over  the  thoracic  waU  and  favors  llie  developaient 
of  Chis  bursa. 
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Pre-.'\xial. 

1 .  Biceps 

2.  Rrachialis  anticus. 


Pmst-Axial. 

1.  Triccps. 

2.  Anconeiis. 
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The  brachial  Rroup  includes  those  muscies  which  act  priniarilv  upon  the  fore- 

arm  and  form  t!ie  muscular  sul^tance  of  the  arni.      Some  of  them,  however,  take 

origin  in  uholc  or  in  part  froni  the  i>ectoraI  girdlc  and  thus  have  some  cffect  on  the 

movements  which  occur  about  the  shoulder-joint,  although  their  principal  action  is 

ipoa  llie  forearm. 

The  Brachial  Fascia. — The  deep  laycr  of  the  fasda  of  the  aim  forms  a  com- 
»lete  investment  of  the  muscies  of  the  brachial  region.     Above  it  passes  over  inlo 
the  thin  fascia  covering  the 

deUoid    muscle.    and    me-  c^.i,c  vei„  *'"'•  ^^^  Bi«,., 

dially  It  becomes  contmu- 
ous  with  the  axillary  fascia, 
whilc  belo\v  it  is  cnntinuous 
wiih  the  fascia  of  the  fore- 
arm. adhcring  firmly  to  the 
ptrriosteum  covering  the 
subcutaneous  porlions  of 
ihe  humerus  aiid  the  olc- 
cramm  process,  and  being 
rtrinforced  by  tendinous 
prolongations  from  the  bi- 
eps  and  triceps  muscies. 

From  its  lateral  and 
ledial  surfaces  it  sends 
sheel-likeprolongalionsin- 
ward  to  l>e  attached  to  the 
humerus.  These  sheets, 
termed  the  irtlfrmusružar 
septa,  are  nf  considtrable 
strenglh  and  give  attach- 
ment  to  adjacent  muscies. 
Thev  i>ass  tu  the  humerus 
betvveen  the  lateral  and  inedial  bnrders  of  the  triceps  and  the  remaining  muscies  of  the 
arm.  and  it  is  to  be  noted  thal,  while  the  mcdial  or  inner  septiitn  inarks  the  lK>tmdary 
betivecn  the  prc-axLil  and  pnst-:L\ial  muscies.  this  is  not  the  čase  with  the  lateral  or 
external  scptum.  In  the  Io\ver  part  of  thelr  extent  the  scpta  are  attached  lo  the  supra- 
condylar  ridges  of  the  humerus  and  terminale  at  the  condyles,  a  number  of  pos1-axial 
muscies  of  the  forearm  arising  from  the  outer  condvlc  anterior  to  the  external  seplum. 

A  number  of  subcutaneous  bursre  occur  betwecn  ihe  integument  and  the  bra- 

ial  fascia  in  those  regions  in  which  the  f^iscia  is  adherent  to  the  subjactrnt  perios- 

teum  covering  so-called  subcutaneous  portions  of  the  skeleton.     Thus  there  is  a 
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itursa  acromialh  over  ihe  acromiim  process  of  iht  scapula,  a  bursa  oUcrani oststiK 
olecranon  process  of  ihe  ulna.  and  a  bursa  may  occur  ovcr  each  condylt;  gi  uit 
humcms. 

(a)  THK  PKK-AKIAL  MUSCLES. 

I.   Biceps  (Figs.  560,  570). 

Attachmcnts.^The  biceps  (m.  hiceps  brachii),  as  its  name  indicates,  taka 
origin  by  t\vo  hcatls.  The  long  head  arises  froin  the  iipper  bordcr  of  the  glcnoM 
cavity  ni  tlie  iscapub  liy  a  slcndor  rotind  tendon,  which  traverses  the  cavitv  of  the 
shoiilder-joinl  invested  by  the  svnovinm  and  then  bcnds  downward  into  the  bidpiul 
gToove  (intertuliercular  siilais)  of  the  huiiKTUs,  accoinpanied  by  a  prolongation  oE  the 
jolnt  capsule  (  vagiaa  mucosa  iatertulieraitaris),  and  then,  bccoming  muscular,  uniie 
with  the  short  head,  which  arises  Erom  the  lip  of  the  coracoid  process  of  thescapuU 
in  comnicm  with  the  coraco-brachialis.  By  the  unlon  of  the  twa  heads  a  strorg 
muscle  is  fonned  which  dcscends  in  fioiu  of  the  humerus  and  a  short  disiance  abuu- 
the  elbow-ioint  passes  ovcr  into  a  flat  tendon,  which  is  c(intinne<l  dow-n»ard  to  \«t 
inseried  into  tlic  tuberoailv  of  the  radius,  a  niucous  bursa  (bursa  blcipitorailbli-^ 
bein^f  inlerposed  betueeii  the  aiiterior  surface  of  the  tiiberosity  and  the  irtiii'>n 
Some  of  the  tibres  of  the  inusclc.  instead  of  passiny  intu  the  tendon.  are  coiilinurti 
into  a  fiat  tendinoiis  e.xpausit>n.  the  snnilunar  nr  bicipUai  /ascia  (lacertus  fihnisnij. 
which  passes  downivard  and  mediallv  to  bccome  lost  in  the  fa^icia  of  the  foreann. 

Nerve-Supply. — Uy  the  musculo-cutaneous  ner\'e  fnim  llie  fifth  and  sisth 
cervical  ner\es. 

Actton. — To  tlL'x  the  forearni  on  the  bnichium.  and  when  the  forcami  is  iAptr-- 
nalion  to  supinate  it.  It  will  aUo  act  to  a  sli^ht  extent  in  nio\en»ents  of  the  anii.it 
the  shoulder-joint.  iissistins  the  coraco-brachiahs  in  drauing  the  ami  foruard. 

Relations. — The  biceps  Is  crosscil  on  its  ventral  surface  by  the  tendon  uf  tli^- 
pectoralis  major  and  is  covered  alx)ve  by  the  lateral  portion  of  the  dehoid.  Dttplv 
it  is  in  relation  with  the  humerus,  the  brachialis  anticus,  and  the  supinator.  Lpifi 
its  inner  side  be  the  coraco-brachialis  above  an«.!  beloiv,  in  the  groove  between  it  .ind 
the  triceps  (sulctis  bicipltalis  medialis;,  the  bracbial  vessels.  and  the  median  ner\t. 

Vftriations. — The  bict-ps  presL-tits  niimerous  viiriations,  Hs  Ione  head  is  occa$ionally  ma 
ing.  but  more  frequcntl>  aUuitiunat  heads  ocair.  Of  these  the  most  !requent,  ocruning  in  so 
tUinjf  over  lo  i>er  cent.  of  cases,  is  a  head  Mhich  arises  fram  the  mediat  surface  of  tht^  hiune  _ 
lK'lwerii  the  insertions  »if  tlie  deliiiid  and  coraco-brachialis.  Other  heads  may  arise  from  the 
external  tuberosilv  of  the  hiimems  or  ironi  the  ouier  border  of  that  bone,  between  the  dettoiJ 
and  brachio-radial  musc]es. 

2.    BRACHi.\t.ls  ANTIcrs  f  Fit;.  57 1"). 

Attachments. — The  brachialis  anticus  (m.  brachialis}  occupies  the  anteriorsur 
face  of  the  lovvcr  part  of  the  humerus  and  is  for  the  most  part  covered  by  the  bi«(». 
It  arises  froni  tlic  intcrmuscular  septa  and  the  anterior  surface  of  the  humerus  inime- 
diately  below  the  insertion  of  the  dehoid,  which  it  partiv  surrounds.  It  jbss«^ 
downward,  and  the  tibres  converge  to  a  short  tendon  which  Ls  insertfd  into  ihc 
anterior  stirface  of  the  coronoid  process  of  the  ulna, 

Nerve-Supply. — The  main  mass  of  the  muscle  Js  supplied  by  branche?  frum 
the  musculo-cutaneous  ner\'e.  Tlie  fibres  vvhicb  arise  from  the  lateral  intcrniuscuhr 
septum  and  are  covered  by  ihe  brachio-radialis  are  su[)p!ied  by  a  branch  from  the 
musculo-spiral  nerve.  The  nerve-fibres  conie  in  bolh  čast«  from  the  fifth  and  slstli. 
ccrvicid  nenes. 

Action. — To  flex  the  foreann. 

Variat iona. —The  nerve-BuppIv  shows  the  brnchialis  anticus  to  be  a  composite  muscle  ibe 
irajnr  portion  of  which  is  derived  ironi  the  pre-Hxial  muscie-shecl,  uhile  the  lateral  portion"* 
It  comes  from  the  posi-axial  sliet-t.  In  correspondence  with  this  derivalion  of  ihc  muscle,  it* 
lateral  [mrtion  is  iK(;i.sion;iIly  separate  from  the  rest  arul  mav  termliiate  below  on  the  faw<TT' 
the  foreann  <»r  »)n  tbe  radiiLs.  A  Iniipitudinal  si:*[>aratton  uf  iht;  ijrc-Hxial  portion  of  llie  nmsdf 
may  aiso  occur,  and  it  scenis  prubabic  tliat  ih«  mi>sl  frc<iucntly  iiccurriiin  tliird  head  of  11» 
biceps  (see  above  I  is  a  derivniive  of  this  portion  of  tlie  brachialis. 

The  rf>itrochUo-artcoNirns  is  a  smull,  usuallv  quadr;in};^ilar  tnuscie  which  is  present  in  a'*« 
25  per  cent.  of  cases.     It  arises  (rom  the  |>ostenor  surface  of  the  irrner  condyle  of  ihe  hu"""^ 
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pBs?»s  downwar(1  and  lait-rallj-  lo  1«;  insertftl  iirto  the  eJiternal  surface  of  the  olecranoti 
trs^  of  Iht:  utiia.    Nulwilhstandin};  ils  iKKiiliut)  iipoii  the  pvstcriur  surface  uf  tliu  ami,  it  U  a 

Fig.  570. 
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'ativc  <if  the  [)re-axial  iniiscle-sheet  and  is  su|>plitMl  l)y  thc  iihiar  ner\e,  whose  niaiii  stem, 
pomes  down  beiween  the  olecninon  and  the  initer  condvle.  is  covered  b>'  tlie  niuscle. 
n  abmfiit,  Ihr  muscle  is  represeiited  by  a  strong  tibrous  bano. 
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Attachments, 
ples  the  eiiiirt  dorsal  surface  of  the  arm. 


(A)    THE  P0ST-AXIA1-  MlSCLEa 
I.    Triceps  (Fi]^.  570,  572). 
rhu  iricups  (m.  triceps  brachU)  is  a  strong  muacle  whichoo 


It  ariscs  by  three  heads.     The  scapulart 


Fig.  572. 
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long  hcad  takes  its  cirigin  by  a  tcndon  fn.ini  the  Infra- 
i^k-nuid  lubcrositv  of  the  scapula  :  ihe  inner  ur  medial 
head  Jrom  the  postcrior  (dorsal)  surbce  of  the  humerus 
and  Ercim  fioth  intfrmuscnlar  scpta  behiw  and  mt-dial 
to  the  jjroove  for  the  musctilo-spiral  ncT\'e  ;  and  ihe 
outerorlateral  hcad,  fmni  the  ext<-rnal  intermusciilar 
scptum  anii  the  posterior  siirface  of  ihe  hiinierus  above 
and  latcral  to  the  griKjve  for  the  musculu-spiral  ocrve. 
The  three  heads  utiite  to  form  a  stronj;,  broad  tendon 
\vhich  is  inscrted  into  the  olcrmnon  proc«;as  of  the 
ulna-  The  common  tendon  of  insertion  bejjins  as  a 
broad  aponeiirosis  iipon  the  anterior  surface  of  the 
long  head,  the  fibres  of  uhich  are  attachcd  to  the 
uppcr  border  and  the  upper  part  of  the  posterior  sur- 
face  of  the  jipnneurosis.  The  libres  of  the  lateral  head 
are  altached  t<>  the  lateral  border  of  the  aponeurosis, 
while  thoseof  the  medial  hcad.  uhich  is  inuch  stronger 
than  the  latcral  one.  pass  to  its  anterior  siirfacc. 

Nerve-Supply. — By  the   mnsculo-^^piral  nerve 
from  the  sixth,  sc\enlh,  and  eighth  cer\'ical  nerves. 

Action. — To  extend  the  forearm  nn  the  uppcr  arm  and  to  draw  the  entire  ann 
backuard. 

Variaiions.— The  triceps  orcnsionally  possesses  an  additional  head  arisin^  eKher  Jroml 
coracoid  proccss  of  the  kchpuIr  ur  from  the  capsule  of  the  shoulder-juint  "^ 


&• 


Tilt«i»ati<1  (>iiii|frinrtiG»pttf«t  t 
ct« :  iKirttun«  ut  iiilnspiiialuiaiKl  1 
minor  cut  awiiy. 


PRACTICAL   CONSIDERATIONS:    MUSCLES   AND   FASCIA.      5S9 

2.    Anconecs  (Fig.  580- 

Attachments. — ^The  anconeiis  is  ashort  musde  which  arises  from  ihe  poaterior 
suriace  of  thc  external  condyle  nf  thf  humerus.  Ibs  fibrcB  divergc  lr>  forni  u  irianjju- 
Iar>lieft  u-hicli  is  insr-ried  into  \\\v  uppcr  part  of  ihe  posterior  surface  of  the  ulna  and 
into  thc  ouier  surlace  of  the  oltrcranon  proccss. 

Ncrvc-Supply. — By  the  musculo-spiral  nervc  from  ihe  sevcntli  and  cighth 
cervical  ncrves. 

Action. — To  assist  the  triceps  in  cxtending  the  arm. 

PK.ACTICAL  CONSIDERATIONS:    MUSCLES   AND   FASCIA   OF  THE 

ARM. 

TTie  dcep  faacia  of  the  arm,  contlnuoiis  abuvo  with  that  ovcr  tht*  deltoid  and  with 

tho?    clavi-pectoral  fascia.  ck«sely  einhracfs  ali  tho  iiniscular  stnicturc-s  anri  rcsists  the 

pu  t-vard  passage  of  subfascial  collectitms  of  bIo(xl  or  pus,  uhicli  tlicrcforc,  undcr  the 

infi  »jence  of  jjravit)',  tend  fyr  a  tirne  to  fu!lo\v  ihe  intermusciilar  spaccs  downward. 

f^E^cJema  and  swelHng^  above  the  elbow  are  thus  not  uncommon  as  a  resull  uf  disease 

^f       injury  at  a  higher  level.      Blood  or  pus  niay  reach  the  surface  by  folIowing  the 

^*^~*Jctures  that  pierce  the  faacia. — viz.,  the  basilic  vcin  and  the  intcrnal  and  cxternal 

f  ^*  ^sneous  nerves.     The  ecchymosis  after  fracture  sometimes  takes  this  coni^e.     The 

I"*^^innuscular  septa  ( pjigc  5S5 )  divide  tlie  space  enclosed  by  the  brachial  aponeiirosis 

°"^«r)  an  anterior  and  a  jjosterior  coinpartnn.'nt  e.\tending  from  the  level  of  the  clt;lloid 

^^^:3  coraco-brachialis  inscrtions  to  that  of  thc  two  condylea.     They,  too,  have  some 

**'^ž?ct  in  h"miting  effu!iit>ns,  but  the  latier,  espcciallv  if  diie  to  infection,  caii  readilv 

t*^*-5ss  from  one  space  to  the  athcr  by  folIo-A-ing  the  musculo-spiral  nerve  or  the  suj>erior 

t**~<r:»funda  arterv  throuyh  the  oiiter  septiiin,  or  (he  ulnar  nerve,  inferior  profunda  artery, 

^'*~    anastomotica.  maf^o^^  throu^h  the  Jnncr  septum. 

In  selecting  a  niethod  ol  amputation  ihrousli  the  arm  it  shoukl  be  remcmbered 
^-*Vat  above  the  mlddlc  most  of  the  muscles  that  it  would  bc  neceftsary  to  divide  are 
*-fee  to  retract,— /.*•..  the  deltoid,  the  long  head  of  the  triceps.  the  cnraco-brachiaHs, 
and  the  biceps.  BeIow  the  middie  the  biceps  is  the  oniv  miiscle  unattached.  In 
ihe  former  situation.  iliercfore,  the  circiilar  method  i.s  apt  to  lead  to  a  "  conical 
stump"  from  the  too  free  retraction  of  the  flaps  aml  from  the  activity  of  the  upper 
Immeral  epiphy:iis  (pa^e  272).  In  amputation  jusl  aljove  the  ellx»w  the  circular 
method  is  applicable.  but  the  incision  should  be  a  little  lower  at  the  antero-inlernal 
aspect  of  the  limb  to  aIlow  for  the  greater  retraction  in  the  bicipital  rcgion. 

Inward  dislocation  of  the  tendon  of  the  long  hcad  of  the  biceps  muscle  has 
probably  occurred  from  direct  violence  as  an  imcomplirated  lesion  in  a  few  cases. 
The  symptoms  are  saiti  to  he  (Whttc)  :  i  a)  the  recogriition  nf  the  bicipital  groove 
empty  ;  {b)  inward  rotation  due  to  the  pressurc  of  the  tendon  on  the  Icsser  tuberosiiy 
and  on  the  tendon  of  the  suhscapularis  ;  {(^  adduction  of  the  hiimurnl  head.  leaving 
a  sligtit  dcprcssion  bcnealh  the  tip  of  the  acromion  ;  {d)  obvious  tension  along  the 
inner  edge  of  the  bicep;i  muscle  \vhen  the  fnrearm  is  extended  ;  (<•)  dimlnution  in  the 
vertical  circumference  of  the  shoulder  ;  and  {/)  shortcning  of  the  distance  betwecn 
the  acrornion  and  exiernal  condyle  ;  fx>th  nf  the  last  two  symptoms  are  due  to  the 
clevation  of  thc  humeral  head  imder  the  inrtucnce  of  the  deltoid,  the  supraspinatuti. 
and  ihe  claviciilitr  fifjres  of  ihe  pectoralis  major,  that  ol  the  bicejis  tendon  belng  with- 
drawn.  Tliese  und  other  symptoms  of  this  lesion  (;dthough  it  is  extremely  rare} 
should  be  studied  in  connectioii  with  the  ajiatomy  of  the  muscles  invotved,  as  an  aid 
in  elucidating  ihcir  action.' 

Rupture  of  the  bice|)s  tendon  has  always  been  caused  by  violcnt  muscular  action, 
and  is  usuallv  accompanicd  either  by  the  sudden  appearance  of  a  more  or  Icss  firm 
tumor  on  the  front  uf  thc  arm  or  by  complete  relaxalion  and  fiabbiness  of  the  \vhole 
muscle.  The  symptoms  mcntioned  as  characterislic  of  dislocation  of  the  tendon 
have  not  been  noted  in  any  recorded  čase  of  rupturc,  with  the  exceplion  of  those  due 
to  the  elevation  of  the  heati  of  the  humerus. 


*  J.  VVilliatii  \Vhilr ;  American  Journal  of  ihe  Medical  Sckrnccs,  Januar)',  ^^\. 
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Fradurcs  of  tho  humcrus  are  miich  infliicnrerl  hy  mnsciilar  aclion,  altnongruFe 
controlling  force  in  iht*  prrKlucliun  of  liie  tU'{ormily  is  ofleii  that  uhich  caust:^  tht 
fnicuire. 

In  fi-acture  of  the  tuberosities  the  theoretical  diiiplaceinent  is  upward  and  back* 
ward  for  the  jjp^eater  tubtrosity  under  the  action  ol  the  supra-  and  inh'aspiii:itus  an 
ttrts  ininor,  and  foinAard  and  inuard  for  the  lesser  tuberositj",  which  is  supfKc 
to  be  drawn  in  tliat  direciion  by  the  siibscapularis.  The  injiir)''  is  cxtremd v  farc  s 
the  clinical  signs  are  obscurc.  Increascd  brt-adth  of  tht-  shcnilder,  localized  tcade 
ness  and  disabi]ity,  occurring  aftcr  tlie  appliaition  of  dircct  force  or  aJtcr  viole 
action  of  the  shoulder  inusclcs,  woiiId  bc  siigg^estlve  ;  recognilion  of  a  pretematurallji 
mobile  or  displaccd  fragment  would  bc  conclusive  ;  liut  the  X-ray5  will  usualiv 
essential. 

In  fracture  of  the  surfi:ical  neck  of  ihe  humcrus — />.,  betwcen  the  tubcrosiiics, 
and  the  inscrtions  of  tlie  axiliary  muscles — and  in  soparadon  of  the  upper  epiphj-s 
the  fragments  are  similarly  influenccd  by  niuscular  action.     The  uppcr  fragment 
hfid  in  plače,  is  a  little  elevated,  and  isob]iqucly  lilted  by  the  supra-  and  infraspinati 

subscapularis,  and  teres  minor,| 
Fig.  573.  jj^g   tipper   end  of   the  iow 

irag^ment  is  drawn  tovards 
chest-tt-al]    bv    the    pectoi 
major,    latissimus    dorsi,   and 
teres  major.     Their  action  may 
be  aided  by  that  of  the  dcUc;d,i 
uhich  may  lix  the    middle 
the  bone  so  that  it  acts  as  a 
fiilcmm,  or  may  actiiallv  abdtKt 
the  elbf)w.    The  biceps,  triceps, 
and  coraco-brachiahs  and  del 
toid  drau-  the  Iower  fra^itnt 
upward,     causing    shortenir^; 

(fik-  573)- 

Rpiphyseai  disjunciion  niay 
be  suspocted  if  (a)  the  paticnt 
is  a  child  or  an  adolescent 
i^b)  the  antcrior  projcction  d 
the  upper  end  of  ihc  lowcr  frag- 
ment IS  at  an  unusuallv  high 
level, — i.€.y  about  that  of  the 
cnracoid  ;  (f)  the  creplrus  is 
niuffled  ;  (rf)  the  shortcnii^ 
isslight  (page  272).  The  ap- 
plication  of  the  tests  menlioned 
above  (page;583)  will  distia* 
flfuish  this  lesion  from  Kixation  of  the  shoulder,  which,  moreover,  is  ver^-  rare  beftfft 
aduh  life  (page  306). 

In  fracture  of  the  shaft  of  the  humenis  between  the  insertions  <A  the  axilUry 
muscles  and  that  of  the  rfeltoid  tht-  upjier  fragment  is  drawn  inuard  by  the  formcr 
muscles  ;  the  lower  fragment  is  dra\vn  upward  by  the  biceps,  triceps,  and  c«aCO- 
br:ichialis,  and  up\vard  and  uutwHrd  by  the  deltoid  (Fig.  573). 

In  fracture  just  be!ow  tlie  deltoid  insertion  that  imiscle  acts  to  such  advantagf  in 
iilKhicting  the  upper  fragment  as  to  counteract  the  pult  of  the  axillary  muscles  in  ihe 
c<nitrary  direction.  The  relation  of  the  fragments  will  therefore  chief1y  depiend  upnn 
ihe  direction  of  the  fine  of  fracture  ;  the  shortening,  under  the  influence  of  the  biceps. 
iriccpH,  and  coraco-brachialis,  unil  depend  on  its  degree  of  obliquitj*.  In  this  fractare 
il  i«  Komtrlimes  necessary  to  dress  the  arm  in  abduction  to  overcome  the  deltoid  con- 
Iraclioii. 

In  frncture  jiist  above  the  condyles  Tpage  273)  the  line  of  fracture  is  usuallj 
obltoile  Irom  al>ove  dovnu-ard  and  foruard  (Kig.    288).     The  short  lower  fraginci 
will  l»e  ilniwn  ui>ward  by  the  biceps  and  triceps  and  backward  by  the  lalter  muscle. 


Deltoid 

Irn^mctir 
L4MIK  brad 

Lovrer- 

fni£aieiit 


P«ctoral<i 
nutior,  cut 
Jinfi  turnnJ 
dowu 


major  (cut) 


_Shml  liMd 

aiid  cnmco. 
bfachialiK 


^ 


LaltssiniuF  doi^i 
aiid  tciTE  nujur 


JJJsscction  ol  fracture  of  sorglcat  riKk  ol  bunenii. 
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The  lower  end  ol  the  upper  frajjment  win  thcn  arrest  rtcxinn  of  theforearni  by  contact, 
or  niav  puncture  the  brarhialis  anticus.  tho  bicipiUl  fascia,  and  cvcn  ihc  skin. 

The  diaj^nnsis  tA  this  fracrure  from  liixatinn  of  the  elbow  (Kij^.  575)  can  be 
made  by  (a )  the  r(.*coy:nitiun  uf  the  relalioiis  of  the  threc  bony  poinls, — the  tips  of  the 
two  condvles  an(f  uf  the  olccranon  Cpaj^e  306)  ;  (^)  the  presetice  of  crepitus  ;  [c)  the 
disappearance  of  ihe  deformilv  on  extension  and  countercxteiision,  and.  usually,  ils 
reapiKSirance  wlien  e.xtension  is  discontinued  ;  and  (d)  the  greater  freedoni  oi  exten- 
:aon  oi  ihc  forearm  on  the  arm  in  fracture  ;  flexion  niay  bc  hinitcd,  as  ab()vu  mcn- 
tioned,  by  thi--  contact  of  the  iipjicr  fragment  \vith  the  forearm  ai  the  Ih* ntl  of  the  elbow 
and  other  poinls  ;   (c)  the  arm  is  shoriened  in  fracture  :  the  forearm  in  dislocation. 

In  M.-panitiuns  of  the  lower  liumeral  epij>hysis  (p;ige  273;  (a)  the  palient  is  a 
child  or  an  adolescent ;  (^^)  there  is  muffled  crepitus  ;  {c)  the  lovver  end  of  the  upper 


Fig.  574. 


Fio.  S7S- 


01prn»rion 
ladiua 


ExtemAl  con(lyle 


Olctr. 


Po«tcrior1axation  of  clbc>w  of  rtKhtstde. 


Duipljured  lieud  of  radini 
DitMclion  of  pTMcdiiiK  1uxai{on,  sbovvtnjc  positinn 


fragment  has  grcatcr  brcadth  and  is  more  ronndcci  than  in  fnicture  ;  (rf)  the  ]ine  of 
separation  is  ncarer  the  end  ol  the  bone,  and  the  anterior  projection  of  the  diaph- 
ysis  is  on  a  leve!  uiih  the  fold  uf  the  elbow  ;  in  fracttire  it  is  nsiially  above  it 
(Poland). 

Condylar  fractures  have  been  described  (page  273),  but  it  may  be  mentioned 
here  ihat  the  elevationof  the  interna!  condyle,  if  not  corrected,  causes  the  Hne  of  the 
joint  to  incline  inuard  instead  of  outnard.  Ef  union  takes  phice  In  that  nialpositiun, 
the  so-called  "gun-stock  deformit>',"  or  "  cubitiis  varus"  (in  which  ihe  "  carr>'ing 
angle"  of  the  forearm  with  the  arm  is  obliterated  or  cfianged  to  a  similar  angle 
opening  inward)  results. 

The  burste  about  tfie  elbow  have  been  described  (page  307). 

THt:   ANTIBRACHIAL   MUSCLES. 

The  miiscles  which  belong  to  this  group  act  primarilv  upnn  the  bones  of  the 
forearm  or  of  the  rarpns  and  constitute  the  miisciilar  substance  of  the  forearm.  Some 
of  thetn.  however,  have  undergone  a  8econdary  extension  into  the  hand  and  act  as 
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flexors  or  exlensors  of  the  dijjits,   this  (*xtt*n.sion  beinjj  due  in  some 
difFercntiation  of  the  fascia  nf  the  hand  inio  tt-ndons  crnntinunus  \v'nh  thr>se  ol  ihean- 
tibrachial  muscles.  in  othtr  casus  to  ciKl-union  of  antibrachial  and  hand  muscles.    1; 
ttill  he  convcnient,  however,  to  re^ard  the  Innjj  flexorh  and  ex[cnsors  of  ihe  digit*. 
formed  in  thLs  way,  as  antibrachial  muscles. 

C<»ni]wralively  sindied,  an  airanj^emt-nl  fjf  ihe  arilibrachial  muscles  in  dbflinci 
layers  is  dearly  perccivable,  three  lavers  bein^  found  in  the  prc-axial  and  lwo  in  thi,- 
posi-axial  muscles.     In  bolh  cases  the  superficial    layer  takes  its   origin   froin 
humeriis.  while  rhc  remaininj;  layers  are  atlachcd  abovc  to  the  bones  of  ihe  forca: 
SL'cim<iary  adaptatiuus  havc  in  some  cascH  intcrfercd  with   the  dihtinctness  of 
layeni,  bul  ihe  primarj'  condilions  will  be  tuken  as  ihe  basis  fur  ihe  classlhcation 
the  nmsdes. 

The  antibrachial  fascia  completclv  invesls  the  muscles  of  the  foreann  and  ia 
thedownward  continuation  of  tbc  l>rachial  fascia.  Il  is  esjieciallv  strong  upon  ihr 
dorsal  surfacc  of  the  foreann.  w]icrc  il  is  atlachcd  to  the  nlecranon  pro<x-ss  and  l^c 
entire  leiiglh  of  the  posterior  border  of  the  ulna,  and  anleriorIy  it  is  strcngtliciieti  in 
ils  uppcr  part  by  tlie  fibres  of  the  semilunar  fascia  of  the  biceps.  At  the  wrisi  it  i^ 
attached  to  the  bones  of  the  forearm  and  carj>us,  and  becomes  thickened  by  traiij^| 
vcrse  (ibres  to  form  llie  dorsal  and  volar  carpal  lijranients.  ^\ 

The  anterior  annuiar  Ugamcni  { ligamc-ntum  carpi  volarc )  Hes  on  the  anterior  sur- 
face  of  the  wrist,  covering  the  flexor  muscles  in  that  rej^ion  (Fig.  377).      Laicrallv 
and  niedially  it  is  conne-cted  with  tlie  dorsal  ligauK-nt.      This,  tlie  posttrior  anunlat 
ligamnit  1  ligaRientum  carpi  dorsale},  is  a  stronger  transverse  hand  on  the  pnfirmt-r 
surface  of  tlie  wn3l,  and  is  atlaclied  iaterully  to  the  outer  surface  and  to  the  stvK^i 
process  of  the  radius,  and  passes  inward  and  slightly  downw-arti  to  the  styloid  pn: 
of  the  ulna  and  to  the  pisiform  and  cimeiform  bones,  making  attachments  to  the  rid] 
on  the  posterior  surface  of  the  radius  and  ulna  and  thus  converting  the  six  inter\eiiin^ 
grrioves  into  canals  which  lodge  the  lendons  of  ihc  lonR  extensor  muscles  ( Fig.  579, 
Beginnin^  at  the  radial  side,  the  fipit  c;inal  transniits  ihe  tendons  nf  the  extensQf 
metacarpi  polHcis  and  the  extensor  brevis  poilicis  ;  the  second,  the  lendons  of  the 
extensores  carpi  radiales  ;  the  iliird,  ihal  of  the  extensor  longus  poilicis  ;  the  f( 
those  of  the  extensor  communis  digitoruni  and  ihe  extensor  indicis  ;  ihe  tiflh.  llut 
the  extens*»r  mininii  digiti  ;  and  the  sixth,  tliat  of  the  exien5or  carpi  ulnaris. 
of  the  canals  is  Iined  by  an  independent  synovial  membrane. 


tvK^^j 
ndp^^ 


[a)    THE  PRE-AKIAL  MUSCLES. 
{aa)   The  Svpskficial  Laver. 

1.  Pronator  radii  teres.  3.   Palmaris  longus. 

2.  Flexor  carpi  radialia.  4.   Flexor  carpi  ulnaris. 

5.    Flexor  sublimls  digitorum. 

r.    Pronator  Radii  Tkres  (Fig.  576). 

Attachments. — This  muscle  (m.  pronator  teres).  thick  and  band-Iike,  taisesh) 
tivo  heads  (a)  trom  the  inner  ctimivle  of  the  humerus.  the  adjacent  intermuscu 
septa.  and  the  deep  fascia,  and  ( b)  from  the  medial  l>ortIer  of  the  coronoid  proce>s^i 
the  ulna.  Il  passes  downward  and  latcraMv  ^nd  is  ittsertrd  into  about  the  middle* 
the  outer  surface  of  the  radius.  The  median  nerve  p.isses  down\vard  between  ibt 
two  heads. 

Nerve-Supply. — By  the  median  ncr\'e  from  the  sixth  cervlcal  nerve. 

Action. — To  pronate  and  ilex  the  forearm. 

Variations.— The  pronator  teres  is  formed  by  a  comhinaiion  of  portions  (rom  ihe  su 
fidal  and  deep  lavers  of  the  forearm  niusculature.  uie  condylar  htiad  represenitnR  the  stiperf 
porlion  and  the  coronuid  head  the  deep  one.     In  the  lo«er  niammnis  the  pronator  qu.\drai 
frequL*ntly  extends  »cII  up  towards  the  elboiv-jnint,  and  the  coronoid  head  of   the  pron« 
teres  represents  the  uppemiost  poriinn  itf  this  muscle.  its  lower  portion  persistinp  as  the  | 
nator  auadraliis.     Not  hifremientlv  the  coronoid  portion  of  the  muscle  is  completely  sepat^^ 
from  tne  condylar  head,  or  it  may  he  rudimenlar)-  or  represented  only  by  a  connective^dsiap 
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band.  The  entire  muscle  is  some- 
limes  iiicom]>let<--ly  scpar^itett  froin 
Ihf    ncr;;hlx>nn|;   mu^clts  of  ihe  su- 

Kt-rficial   laver,    receivinK   accessory 
eads  trotn  thc  piilmaris  lon^s  or 
the  flexor  sublimis  digitonim. 

3.    Fl.EXOR  Carpi   Radialis 

Attachmcnts. — Thc  flcxor 
carpi  mdialis  ariscs  fruni  the  inner 
condyle  of  the  hunienis,  by  a 
tendnn  common  to  it  and  tho 
neiKhboring  muscies  of  thc  supcr- 
ficial  Iaycr.  from  the  adjoinin^ 
intermuscular  sepLi  nntl  the  deep 
fascia.  It  iwsses  downward  aiul 
slig^htly  Litorally  and  is  inserUd 
into  ihe  basps  cA  the  serond  and 
third  nitticT»rixi!  bones. 

Ncrve-Supply. —  By  the 
m«diaii  nene  from  the  sixth  cer- 
vical  nt-n-i*. 

Action. — ^To  flex  the  hand 
and  to  aijsist  in  pronating  thc 
forcarm, 

Rclations.— In  its  course 
do«  n  \\\v  fttrearin  tlie  tlexor  carjii 
radialis  |>a.sse:i  ol)lique!y  across 
the  rtex<)r  sublimis  digitonim  and 
ihc  lower  part  of  thc  flexor  longus 
pollicis.  At  thc  wrist  it  jvisses 
through  a  spc-cial  shcath  u-iihin 
thc  superficia!  piirt  nf  ihe  anterinr 
anniiiar  liKament,  and  jiist  befnre 
its  insertion  it  is  crosscd  by  thc 
tendon  of  thc  flcxor  lonj^us  pol- 
licis. A  bursa  [bursa  oi.  Ue.voris 
carpi  radialis)  is  in(.crp<xiLd  bc- 
tween  the  tcndun  and  the  base 
of  the  second  melaL-arijal  lx)ne. 
Laterally  the  muscle  is  in  contact 
above  with  the  prrmator  radii 
teres  and  helim  « ith  ihc  hraelun- 
radialis,  from  which  it  Js  scpa- 
rated  near  thc  wrist  l>y  llic  radial 
artery. 


Fig.  576. 


I 


3.  Palm  AR  IS  Longus 


Attachments. — The  pal- 
maris  lonjfus  arises  with  the 
ncighN»ring  supcrficial  musclcs 
by  the  common  tondon  from  the 
Inner  condvle  of  thc  hutnerus, 
from  the  adjoinin^  intermuscular 
septa,  and  from  ihe  tlecji  iascia. 
It  fonns  a  short  spindle-shaped 
belly  whtch  is  continucd  into  a 


Bnchialls  snUcu 


BracIiiu-tm^iiiUi 


Biceps 


tnfrm&l 
r<iiKlytt 


ifiaior 
iMtlii  lercs 


Pilnmrls  bm-ls 


SiiprrfidMi  (liMectinn  oC  fornnn  and  pnlm.  anicrlor  BUrface; 

Kninn  ol  anttbniirhiiil  \xy(\^  rovrrlng  orlgin  of  iiiperfic!al  muM-le« 
»  becn  Icft  iti  iilacc- 
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4-  Fkexok  Carpi 

NARIS    (Fi^.    576). 

Attachments.- 
Thc  flcxor  carpi  ulnar 
ariscs  froin  Uit'  nit "' 
cr>m!y!t*  o(  the  humer 
in     cdmmon     wiih 
iuij»hb<>ring    superiici;^ 
itiusclt-s,  from  llic  inli 
muscular  septa  and  de 
fascia,  and  also  froni ' 
posterior  surface  of 
olecranon   process.  an 
from  ihc  upper  part  > 
the  posterior  border  < 
the  iilna  by  means  of  ;in 
aponeiirosis  commufi  m 
it   and    the   flexor  pro* 
fundus    digitoruni    an 
the   e.xtensor   carpi 
naris.    It  descends  along 
the  ulnar  border  of  ihe 
foreami  and  is  inserird 
into  the  pisiiorm  h<iiie, 
its  tendnn  bcinK  cunlin* 
ucd  t-n  to  bf  intuL-Imi  to  j 
the  h(«jk  o(  the  uiicifomi  1 
and.  often.  to  the  ba:^<i| 
the  fif  I  h  m  etacarpal  bone.^ 

Nervc-Supply.- 
By  the  ulnar  iier>e  fro 
the  ei^hth  ceivical  andj 
lirst  thoracic  nerves. 

Action. — To 
and  adduct  the  hand. 
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ttelations. — By  iis  dt-ep  surface  ihis  niuscle  is  in  rdaiion  with  The  sublimis  and 
prufundus  digiti>niin  and  with  thc  ulnar  vtsstls  and  ncrvu.  The  ulnar  ncrvc  and 
jMislerior  recurrtfiil  ulnar  arterv  pass  bonealh  a  tcndinuus  band  vvhich  strtlcbcs  across 
bcti-vcen  the  two  hcads  oi  the  muscle,  and  touards  the  wrist  the  ulnar  artcry  comea 
lo  He  along  the  latcral  bordcr  of  the  tendon.  A  mucous  bnrsa  (Inirsa  m.  Ilcsoris 
carpi  ulnaris)  is  frequcntiy  to  \x:  Eound  lH.'t\vc€n  tht  tendon  and  ihc  upptr  part  nI  the 
pisHonn  U"»ne. 

Variations. — The  flexor  carpi  ulnaris  frequeinlv  passes  distallv  u>  be  msertcd  inio  the  hase 
tli  tlie  liftti  nietiicarpal.  The  ciinvi^rsion  ol  the  u)nar  head  intti  cunnective  ti&sue  ha^  bcen 
iibserved. 

5-    Fr.K.xoR  SuBiJMis  DitiiTOKiM  (Fig.  577). 

Attachments.— The  supcrrtcial  riexor  (m.  flcsordicitonim  Rtibltmis)  arisrs  h"om 
the  iniiLT  ciindyle  ni  the  huniL-rus  In  connnon  \vith  the  nt-it;hU^rin>;  superficial  nnis- 
iles,  (roni  an  oblique  Hne  on  the  anterior  surface  of  ihe  radiiis,  and  froni  the  tendj- 
ntms  arch  u^tendin);  between  thesf  tuo  bony  points  and  beneaih  Khich  thu  median 
nerve  and  idnar  artery  pass.  The  fibres  arisin^  from  these  orij^nns  fonn  iour  bellies, 
prcjlonjied  below  into  as  many  tendons.  which  at  llii_*  wi-lst  |xiss  benKith  the  ante- 
rior annular  lij^ament  and  then  diverjje  towards  the  bases  o!  the  second,  third,  tonrth, 
and  fifth  ting^ers  and  eiUer  the  corresponding  digital  sheaths.  Here  each  tendon 
divides  ovcr  the  surface  of  the  first  phalanx  inlo  two  slips,  \vhich  pass  one  on  either 
side  of  the  subjacent  tcndun  cA  the  flcxor  profundus  dijsiitonim  and  partiallv  unite 
bencath  it  lo  Ije  Inserted  into  the  base  of  the  second  phalan.x.  Shj^ht  tendinous 
bands.  ftNcu/a  tendinum^  pass  betiveen  the  tendons  of  the  prohindus  and  ihe  terminal 
portions  of  those  of  the  sublimis. 

Nerve-Supply.^Iiy  the  median  nerve  Irom  the  se\'enth  and  eijijhth  cer\'ical 
and  first  thfiracic  nen'es. 

Actton. — Primarily  to  flex  the  second  phalanx  of  the  Iour  nicdial  diyit-s,  I>ui  a 
continuation  of  its  action  will  flex  die  first  pliiilanges  ol  the  same  digits  and  eveniually 
the  hand. 

Relations. — Superficially  the  flexor  sublimis  is  covertfd  by  the  remaining 
muscles  of  the  superficial  layer  ;  deeply  It  is  in  relatiim  \vilh  the  fle.xor  pr{)fimtius 
digitorum,  the  flexor  lonjjus  pollicis,  the  ulnar  vcssels,  and  tht*  median  ner\'e. 

Variations. — Occasioiia[[y  the  portion  of  the  muscle  which  rivcs  rise  to  the  tendon  ol  the 
fiith  dijjii  appears  lo  be  waminK,  the  lendon  arisinjj;  from  the  txilmar  fasci.i,  the  anteriur  itnnutar 
li^nient,  t>r  Ihe  Ile.\<>r  priifundus.  An  exphuiatii)ii  (»f  thi.s  Hiintnaly  is  foiuitl  iii  Ihc  tlrvrlojiiiK-ntal 
history  of  the  niusclt:.  In  the  luwer  vcrtcbrates  the  ,sii|>ertii.i.il  rtexor  iiiserts  into  the  finlmar 
fajšcia,  whlch  jfives  orij;in  to  a  sel  of  superficial  diffiuU  rnuscles  ulmse  rc-Litions  are  siniilar  tt> 
thtkse  of  ihe  digiliil  portiims  of  the  suldimis  teiiduivs.  In  \\\v  maninialia  llitstr  digilal  niiiM-lcs  dc- 
Kenerale  into  temliiunis  ItJinds,  uith  whic:h  the  tendon  oi  the  antibrachial  |H)rtion  of  iht-  muscle 
becomes  continu*tus.  The  ori^in  of  the  temk»n  for  the  fifih  di^jit  from  the  pjilmar  a[>oneurosis 
or  iransverse  carpal  liKanient  is,  therefore,  a  iK:rswlen(:e  of  a  phyleiic  stajfe,  as  is  alsi»  its  origiii 
from  ihe  flex«ir  profuiidus,  sini-e  in  the  iower  mammals  the  antibrachial  portions  ol  the  two 
mitscles  are  united  to  form  a  sinjile  mass  (paj^sg?). 

(M)    TiiE  Mit>i>i.R  Lavbr. 

Flexor  pr(.»furulus  dtgitorum.  2.    Flexor  lonjfiis  jKillicis. 

I.      F[.EXOR    PROFUNDUS    DlGlTORUM    (Fig.    578). 

AttachmentS. — The  detip  fleNor  fm.  IIexor  di^itonini  prnfunHus  1  arises  from  the 
anterior  and  nuter  surfaces  of  the  ulna  and  frtnn  ihu  iinicr  haU  *.f  iIk-  internsseems 
membrane.  Its  tibres  are  directed  doivnward,  and  at  alx)Ut  the  middlc  of  the  fore- 
arm  are  continucd  into  four  tendons.  vvhich  pass  beneatli  the  anterior  annular  lijja- 
menc  alony  uith  the  tendons  of  ihe  rtexor  sublimis  to  enter  ilie  dij;ital  sheaths  of  the 
second,  third,  fourth,  and  fifth  finjjers.  Opposite  the  tirst  phalanj^eal  j«int  each 
tcndf>n  pa^>ses  lx-tween  the  two  slips  of  the  correspondin}.;  lendon  of  tlie  fie.sor  suh- 
^mis  and  is  instrU-d  intn  the  buse  nf  the  terminal  phalanx. 

Nervc-Supply. — The  lateral  haU  of  the  muscle  is  supphcd  hy  branchcs  Irom 
lie  anterior  interosseoiis  branch  ol    the  median  nerve  and  the  medial  half  by  the 


DisMction  of  niiudcs  of  fomm  and  hanci .  inlrriar  <iur(acc ;  hUftcrficial 
miuclo  Uuvv  be«!  nrinovtd. 


ncr\cs. 

Action. — Theprin 
actiun  ui   thc   flcxor  pn 
fundus   is  tu  flfx  ihf  le 
miiial     phalangcs    oj 
sccond,   ihird,  fourth. 
(ifth  fin^c-rb.  but,  continu- 
\i)g  iis  aclitm.  it  aliir>rte\q^ 
thc  remaininj;  phaLin^m] 
thosc  digitii  and  titull)- 1 
hand. 

Relations.  —  In 
arni  (hc  unisclt  \^  covircii 
by  tlie  flexnr  su!>liniis<iigi- 
tonim  and  thc  llexor  caq« 
u  I  na  ris,  and  has  resdn); 
upon  its  antcrior  surtiLx_ 
thc  ulnar  vessels  and 
median  and  ulnar  nene 
PosteriorI)'  it  is  in  rclaliu:i 
to  the  pronator  quadn)iit 
and  the  wrisl-jt>int.  In  thc 
liand  its  tendons  are  " 
erctl  by  thnse  of  thc  fleM 
sublimis  and  by  the 
brical  nnisdes  ;  lhey  rc 
npon  ihc  adduci<,ir  pollici 
and  inlcrosseouij  mu^Jd 
and  cross  the  detp  paJn 
arch. 

Variationa.— Thi-  fle» 
profundus  frequtnuly  ix-n-ui| 
addhional  slips  fn  »ni  Ihe  flex(l| 
sublimis  and  nwy  be  iinii«!  t 
thc  flcsor  loHKuš  pttllids 
sHp   which  has  beeii  lemi« 
the  acffisorius  ad  fie.vt 
pro/uuditm  dizitorum  rM»l  u| 
rn'<|Uf;iUly  Lvccurs,  .-irisiiic  tniT 
ihe  coroiuiid    pnvrss  vi  th 
uinti  Hucl  joininK  uith  oik  < 
ihc  ttMKU>i:s  of  thf  protundu 
The  sienificance  *)f  tht  vari 
tions  of  thf  profiiniliis  «ill  1 
fonsidfred  in  (:unnctli<jn  »rtHl 
ihostr  of  the  ftexor  Iungu^pol•^ 
licis. 

2.    Fl.KXOR    LONGLS  PoL 

LICIS  fFig.  578). 

Attachments.— 11 
long  flexor  of   tlu*   thumb 
(m.   flc-vor   potlicis  lonensi 
lics  to  the  lalfHil   sidi* 
tht  flexor  profnndiis  di^ 
toniin  and  arisfs  fr«m  th 
anterior  siirface  of  tht  1 
dius  and  the  adpcent  hnll 
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of  the  interosseoiis  membrane.  It  iisiuiltv  pnssesses  also  an  origin  by  nieans  of  a 
slender  sHp  froin  the  curunoul  prMci_'ss  nf  iht-  iiliia  nr  tlie  iiieHial  ejiicontlvle  of  thc 
hiimenift.  The  niuscle-fibres  imss  iiuo  a  strong  lendon  at  ihe  middle  of  the  forearm, 
and  this  pass(!s  dou'iiward  beneuih  thtr  lateral  [xirt  uf  the  annular  ligameiU  and 
extends  along  the  volar  surfacc  af  the  ihucnb  tn  be  insertcd  into  ihe  lxise  of  its  ter- 
Tnin:il  phalaii.N, 

Nerve-Supply.  — By  the  anterior  interosscous  nerve  from  the  eighth  cervical 
and  lirst  thoracic  ncr\cs. 

Action.— To  fifx  the  temiiiial  phalanx  of  the  ihiimb  ;  conlinuirig  its  aclion,  il 
win  al;%o  rii-x  the  proxi[iiii!  phalanx  and  assist  in  ihc  Hexioi]  ol  the  hand. 

Relations. — In  the  forearm  it  is  co\ered  by  the  Hexor  subhmis  digitorum,  the 
flexor  carpi  radialis.  and  the  brachio-radialis,  and  has  resting  iipon  it  the  radial  vcs- 
sels.  Deeply  It  is  in  rclation  u  ith'  the  pronator  quadratus  and  the  wrist-joint.  In 
the  hand  its  tendoii  is  covcred  by  the  opponons  pollicis  and  tlie  rtexor  brevia  poUicis, 
and  it  resls  upon  the  adductor  potiicis. 

Variations.— The  lietid  from  tht  coronoJd  process  or  nicdial  epicondyle  o(  Iht;  hiimcrus  is 
soim-Umts  .ibscrnt  and  the  muscle  is  fretiMeTitIy  connecled  w  ith  the  flexor  prufviiuhis  tlij;iinniiii  or 
even  fused  with  It. 

Oi-casi»in!illy  there  nrises  fmm  the  lout-r  part  t>f  ihe  anterior  .ind  extemal  surfaces  ti(  ihe 
radilis  a  muscle  wliich  has  been  ternied  \\\vjU.rar carpi  radia/is  brffis.  Its  insertimi  Viiriessunie- 
what.  bein«  sonietimes  on  one  of  the  car[>al  lK>nes.  at  »ither  times  on  eilher  ihe  second.  ihird,  or 
fourth  metararpajs,  and  al  others,  ajrain,  into  tlie  transverse  carpal  ligament.  Although  asso- 
ciate<l  by  name  ulth  tlie  He\or  rar[ii  ratlialis,  il  is  more  prob;ibly  a  dcrivati\e  of  the  deejier  laver 
crf  the  Hexor  musculature  and  is  supplied  hy  Ihe  volar  intero!iset)iis  bmnch  of  llie  meiliiiii  nerve. 

Tlic  majoHlv  of  tlie  \'anatii)iis  of  tht;  flexor  lonjfus  pollicis  and  fiexor  profundus  digitoruni 
find  an  t-xpianatii>n  in  ihe  lii»*|iiriial  dt-vt-liumit-nl  of  llii?  niusfles.  hi  the  louesl  jjroiip  of  the 
mnmmaha.  the  monotrenialii.  the  t\vo  mustles  are  hised  with  eacfi  oiher  and  aiso  uith  the 
llcKor  suhltmis  to  form  a  conimoti  Ioii>;  Hexor.  from  the  tendon  of  which  the  lendons  of  tlie  ftexor 
siihlimis  arise.  In  sh^^hllv  hi^dier  forms  this  conimon  tlexnr  caii  be  seen  tu  tK  coin{MjHed  of  live 
ponions.  uhicli,  from  tlieir  [Hiints  uf  oripn  and  relations,  may  be  termed  the  a>ndylo-iiInans, 
condylo-radialis,  centrala,  ulnaris,  and  nulialis,  and  as  the  Hcale  is  ascendcd  <jne  finds  ai  tirsi  a 
part  of  the  r)m(lylt>-nliiarisand  lat<T  (he  u'liole  of  ihnl  [lortion  separating  from  the  common  mass 
and  joininK  ihe  tendorw  of  tlie  sublimis.  In  stili  iiijiher  f(prnis  the  ceniralis  and  n>ndylo-radiali8 
poniuns  j<»IIow  ilie  exaniple  oi  ihe  condvlo-uliiaris,  the  flexor  sublimis  diKitorum  in  man  being 
c«ilTi|>«>sed  nf  thesc*  |>«irtions  uf  the  comnum  mass. 

The  iilnuris  and  radialis  portions  remain,  as  a  rule.  tinited  and,  after  llie  seimration  of  the 
superfirial  ponions  is  ntnipleted.  rnnsiitnte  ihe  Hexor  profundus.  In  man  and  a  few  other  fom« 
the  radialis  separates  fnim  ihe  ulnaris  loform  tlie  f^exor  lon>rus  pollicis. 

Tlie  coimedions  which  occnr  lietueen  the  sublimis.  profundus,  and  flexor  longus  [Kjlticis 
are  consi!qnently  to  be  reparded  as  reltcs  nf  the  historical  development  of  tlie  nniscles,  as  the 
iwomplete  se|wration  of  a  ronimcut  flf  xor  mass. 

In  the  Ia\ver  lerrestrial  venehrata  the  sunerficial  and  deeper  lnvers,  corres|xindinK  prncti- 
cally  to  the  sublimis  and  profundus  iplus  the  tlcNor  lori^iis  pollicis).' are  distinrt.  thrir  ftision  in 
the  monotrt-nies  l>L'ing  a  sttMnilar>'  conditioii,  uhich  forms  ihe  starti ii^-poi nt  fnr  the  differentia- 
tion  of  the  niammalian  arnuitremeiit  of  the  miLscIes.  In  thesc  lottcr  Mmis  bolh  lavers  insert 
into  the  |Kilmar  aponeumsis.  the  extension  of  the  deeper  Iayer  to  the  diRits  beiiiij  'diie  to  the 
srparatiim  of  the  lavcT  of  the  apuneurimis  u>  uhich  the  dee[)er  muscle-1ayer  [s  attached  and  its 
dinerentiatiun  into  tendons. 

It  niay  be  added  ihat  in  ihe  lower  verteljrates  the  palmaris  lonnis  is  not  represented  a.s  a 
separatf  muscle,  ami  it  is  tu  Iie  regar<led  as  a  |Kirtion  of  the  superficJ.Tl  sheet  whicn  has  retained 
its  ori^tinal  relations  to  tlie  palmar  aponeumsis,  it.s  ocrasional  ahsence  being  ascribed  lo  lis 
sharin^  the  histor>'  of  ihv  Hesor  snbliniis  and  iH-inK  inrnrporale«!  in  ihat  muscle. 


h 


{cc)  Tmb  I>ekp  Lavbk. 
I.   Pronator  quadratU5. 

T.    Pronator  QuAt>RATUS  CFig.  588). 


Attachincnts. — The  pronator  (piadntttis  is  a  flat  qnadrang\i)ar  sheet  exlending 
aeross  betwcen  the  lower  portions  of  the  radius  aml  tihia.  It  arises  from  the  volar 
surface  of  the  iilna  and  |>asses  laterallv  and  slIghlK  distally  lo  be  msertfd  into  the 
lateral  and  anterior  surfaccs  of  the  lower  etul  of  the  radius. 

Nerve-Supply.— By  the  anterior  inierosseous  bianrh  of  the  median  nerve  from 
^tr  seventh  and  eighlh  cervical  anti  the  first  thoracic  ner\'es. 

Action. — To  pronate  the  forearm. 
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HUMAN    ANATOMV. 


Vartations. — The  jironaior  tjuatimlus  usimllv  iKCUpit-s  aboiit  llie  Iower  fourih  of  Ihe  I 
arm.  lun  ii  m;i>'  In:  fonsiderahlv  reductd  ur,  un  thc  contrar>',  mav  exK-rid  as  hi^h  as  ll«:  itiiil 
of  tlie  lon-arm  ur  t-ven  hi^httr.     It  represtnts  ihe  Imvtr  portion  ot  a  muscIe-sheL-t  whiLh  extcn 
in  sotiK-  i>r  tlif  Iowi-T  riiHimiiais  aliiiost  the  t-ntire  It-rifith  of  tlit:  fort-nrni.  tlic  iipp^ir  p.irli.in(| 
Uiis  sheet  beiiiK  represtiued.  ;is  already  pointtd  out,  by  thc  coronuid  htad  ul  th«;  pnJiiaiorlei 


1^1 


(A)   TH?:  POST-AXlAI.  MVSCLHS. 

Tlic  post-axial  mtisclcs  of  ihe  foreann  mav  hv  rcjjarded  as  consisling  of  t« 
laycrs,  ihe  more  supcrficial  of  \vhich  .irises  from  ihc  c.\tcrnal  condyIe  of  ihc  hume 
whilc  ihc  tlccpcr  unc  Iš  aUachcd  lo  lliu  buiics  (if  tlic  forcarm.      As  was.  ihu  l"išc  wI 
ihe  pre-JtxiaI  muscies,  coiistitueius  of  botii  lavc-rs  huve  (.-Mended  into  the  handlo; 
as  extcnsors  of  thc  dig^ts. 

[aa)  THtf  .SupEHPtciAL  Lavkr. 

1.  Brachio-radiaUs.  4.    Extcnsor  con)nuiiiii>dt><iloruin. 

2.  E.vtensor  carpi  radiah's  longior.  5.    Kxteiisor  mininii  digiti. 

3.  Exteii3or  carpi  radialis  brevior.  6.   Extensor  carpi  ulnarid. 

1.    Brachio-Radialis  (Kig.   576). 

Attachments. — Thu  hrachio- radialis,  sometimes  tenneti  the  supinator  long 
arises  (roin  tlie  tixtt:nial  condyl;ir  ridge  nf  thc  Ijumeriis  and  (rom  thc  lateral  int' 
musrular  st-plum.      Its  fibrcs  form  a  stron^^  nnisck-  uhirh,  at  aiMiiit  the  middlf  ni 
forearni,  [jasscs  Intn  a  tfiidon  which  is  instried  into  the  base  ctf  ihe  stvloid  processtil 
thc  radiii^s, 

Nervc-Supply. — By  the  nuisculo-spiral  nerve  froni  the  fifth  and  sixih  cen^ical 
ncr\L-s. 

Action.— To  flex  ihf  forcarm.      If  the  arm  be  in  a  position  crf  coraplete  pron* 
tion,  it  will  prodtire  a  sli^ht  amoimt  of  siipination. 

Relations. — In  its  iippcr  pait  it  is  in  contact  mcdially  uith  the  brachialts aal 
cus,  a  pnrtion  uf  whose  lateral  border  it  covcrs,  and  wilh  the  radia!  nervc  Belowl 
rests  upon  the  iipper  portion  of  the  extensor  airpi  radialis  IiHipior,  the  supinator,  t: 
pronator  tercs,  thc  flcxor  sublimis  digitorum.  antl  ihu  radial  anerv  and  nen*c.  h  ^ 
crossed  near  its  hiserticn  by  the  tendons  of  the  abduclor  longus  pollids  and  exlensor 
brevis  pollicis, 

Varifttions.— The  brachio-radialLs  is  somctimes  wantinK-     It  niHy  1«.-  insert«!  a  cotisid 
.ihk-  (listaiice  afx)\e  ihv  ha«;  <)f  ihf  slyK)itl  proccss  ni  ihe  radius,  a  condition  characierisbcj 
tlit*  lower  nianinials,  or  it  rray  pass  as  far  doun  as  the  carjvil  bones  or  even  U)  tht  base  of  IT 
third  melacarpal. 

?.    F.XTKNS(tK  Cakit  Raiha[.is  Longior   (Figs.  576,  579). 

Attachments. — The  longer  of  the  radia!  carpal  cxtensors  (m.  extensor  carpi 
radialis  Inntftts  )  Hes  ini«iediately  posterior  to  the  hrachio-radialis.      It  arises  from  ibr 
lower  third  o(  the  cxtenial  supracondvlar  ndye  of  ihe  htimcms,  the  cxtcrnal  inlei^ 
muscular  septum,  and  the  exlensor  lendon  comnion  to  it  ajid  thc  iiciglilK)ring  sujid 
ficial  mviscles.      Aboiit  the  niiddle  of  the  forearm  it  is  continued  into  a  lendon  ivr^ 
jKisses  beneath  the  pfjslerior  annnlar  ligament  in  the  second  c<im|Ktrlnient,  aloi^  »f 
the  extensor  carpi  radialis  brevior,  and  is  inscritd  into  the  base  of  the  second  OH 
carpal. 

Nerve-Supply. — 15y  the  tieep  division  of  liio  musculo-spiral  nerve  from 
sixth  an<l  st\tiith  cen-ieal  nervcs.- 

Action.— To  extend  and  slightly  abduct  the  liaiid. 

Variatiana. — The  fxtt»nsfir  rar]ii  radialis  ItMijrior  is  iM-rasionallv  fii«;ed  wUh  the  cjttco 
carpi  radialis  brevior.  Ii  niay  send  tcndinous  stips  to  the  tirsi  aml  ihird  nietacarpals  ami  to  t 
trape/iiitn. 

3.    E.KTENsoR  Carpi  Raihalis  Brevior  CFiji.   579). 

Attachments. — The  shorter  radial  carpal  extcnsor  ( m.  cxtcnsor  carpi  railuilL« 
brevis)  is  fuscd  witli  thc  neighboring  supcrticial  cxtcnsoi^  uhere  it  arises  (rua«  ih« 


temai  con(Jyle  o(  the  lui- 
nierus,  £rom  thc  adjaccut  in- 
t«ni)uscu)ar  septa,  and'iruin 
the  det])  fascia  ui  tht:  iore- 
arm.  Its  fihrcs  convtrrjje  at 
abijiii  thf  middlc  of  tht*  forc- 
arm  into  a  flat  icndon,  \vhicli 
passcs  with  lliir  long  cxten- 
sor  carpi  radialts  l>eneath  ihe 
posterior  annular  lij^ament 
m  the  sccond  comparlmenl 
and  is  inscried  into  the  base 
of  die  ihird  mctacarpal,  a 
bursa  (biirsa  m.  cxtcDsoris 
carpi  radialisj  bcing  iiitcr- 
[X>5ed  t)etwet:n  the  tenduii 
and  thc  bune. 

Nerve-Supply.  —  By 
thc  postcrior  intcrosscous 
branch  uf  ihc  musculo-spiral 
nervtf  from  dit  sixth  and 
se\'enth  cervica!  ncrvt;s. 

Action.  — To  extend 
thc  hand. 

Variations.— tt  mav  be  fused 
to  a  tjreater  or  less  cxtent  with 
the  extensor  catpi  radiali«;  Ion- 
gior  and  mav  be  inseried  into 
rhe  boses  ol  both  the  second 
and  third  metacarpals. 

EXTF.NSOR    COMMUNIS 

^DiGiTORiM  (Fig.  579). 

Attachraents.  —  The 
common  extensor  of  the 
tnngers  <'m.  cxtensor  (tiKitorum 
commiinis)  arist-s  in  com- 
mon wh\\  the  iieighboring 
superficial  exlensi_)rs  from 
the  external  condvle  of  the 
humerus,  from  the  septa  be- 
twcen  it  nnd  the  adjoining 
muscies,  and  from  thc  deep 
tascia  of  thc  foreann.  At 
about  thc  middie  of  the 
foreann  its  fibres  go  over 
intofour  temioas.  which  jiass 
throuj^h  the  fourth  compart- 
ment  beiiealh  the  posleriur 
annul.ir  ligamcnt  and  diverjje 
to  be  insčr/tt/inlu  thubascsof 
the  middie  and  terminal  pha- 
langes  ol  the  second,  third. 
fourth,  and  fifthftnjjers.  Jusl 
before  they  pass  over  the 
mctacarpo-phalan^cal  joints 
of  thcir  dijfils  ihe  (uiir  tun- 
dons  are  usually  united  by 


DtisecUDti  of  pustcrioT  snrlaL-e  at  tarčam  »itd  lunil,  shovritiK  superfictal 
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'^  — Exlcnaor  carpi 

niiluilis  liMijftof 
Estcnuil  cudUjIc 


Poster  iof 
bilerosscotu  nerve 


Kxten»t>r  oaais 
meiai-arTii  polllcls 


E«icnsor  carpl  ladi- 
alb  brr^iur  tciidon 

«lis  loti gi ur  tcntlon 


RxU'n«or  brcvja 
pollicltteiidon 


IntcrosKJ 

■JOR«l1«3 


Diueciioii  ot  postertof  i.urfftt«  of  lomtrm  aiid  h«iid,  ihovitiK  (l«ep 
musck*. 


three  obliqueIy  transverse  I 
dinous  banda  (juo^tunic 
tliniim},  thc  ont;  l>etwecn  tli 
in(iex  and  median  digitabdiig^l 
howe\'er,  iretjuently  vtaniinjf.i 
As  each  tendon  passt.-^  uj«fl 
tlie  dorsum  of  the  tirst  phal:ini 
oE  its  digit  it  spreads  out  Intua 
membranous  expansion,  whii:h 
receives  ihe  inatitions  of  Uit 
interosseous  and  lumbrial 
miisdcs  and  then  di\'idf5  intfi 
ihrec  more  or  less  well-dctintrri 
slips.  Thc  median  slip  pass« 
to  ihe  lxise  of  ihc  second  pha- 
lanx.  milile  the  lalcrul  oncs, 
passin^  ovcT  the  first  interpha- 
langcal  joint,  unitc  over  tlw 
dorsum  cil  the  seronH  ph^ilani 
and  are  inserted  into  thc  bose 
of  ihr  first  ]>halanx. 

Nerve-Supply. — Bvthe 
posterior  inttu'(«>e<ms  biandi 
of  the  musculo-spirai  nent 
frnni  tlie  si.\th,  seventh,  and 
ciyhth  cer\dcal  nenes. 

Action. — To  cjitcnd  iJk 
phalanges  of  thc  sccond.  tJiird, 
fourlli,  and  tifth  fingcre  and, 
coniinuing  its  action,  to  exteo(l 
the  hand. 

Vahatlons.  —  The  urincipal 
variatioiis  of  Ihe  amimim  esUti**^ 
consist  in  the  absence  ol  ont  »»f 
other  ol  the  tendoits,  u-iu-ilt)  ih.ii 
*lo  ihf  liflh  (liKit  »Mti  nitirt-  nrrij 
that  to  the  seconcl.  or  el«f  in  tt« 
occurrence  of  adchtirtiial  tendons, 
(lue  to  ihf  divisittii  i>f  <.tiiv  ur  wn 
of  lhow  typica!iy  occiimn);.  f^' 
lain  of  thc  di^ts  ihen  rt-cci^-ing 
lwo  or  even  ihree  tendons.  '>c- 
ciiskinaHv  an  ad(hiinna)  tt-iKlmi  is 
prcscnt  vshich  passes  to  ihe  Ihitiflb 
to  tiniu-  w  ilh  the  ten<(on  of  its  long 
extensor. 

5.     ExrENSOR     MlNlMI    t)lG- 

ITI   I  Fig.  579). 

Attachments. — Thfex- 
Icnsnr  of  the  littlc  hngcf'«. 
cstcnsor  digiti  qiiint!  propriuif 
arises  in  common  \vill)  thc 
prectiling  muscle  from  ihc  lat- 
eral  epicondvle  of  ihe  hunwn» 
and  h-om  ^hc  anlihrarhia)  (as* 
cia.  Its  tendon  passcs  bencath 
the  |X)*vterior  annular  lig;initnit 
in  the  fifth  compartnu-nt  and 
ftues  over  the  tifth  metacarpd 


lle  finger. 

Variations. — This  tnusclu  is  somt^■ 
times  al>stfiU.  nroUililj'  remainirig  iii- 
corporatetl  in  ine  evlensor  romiinniis. 
lis  lentloii  occasionaIlyscnds  a  slip  lo 
tbe  fourth  linger. 

EXTENSOR   CaRPI    ULNARIS 

»(.Pigs.  577.  579)- 
Attachments. — The  exten- 
9or  carpi  ulnaris  arises  in  comtiion 
tt-ilh  the  adjacciit  superficial  ex- 
tensora  froni  the  cxternal  condylc 
of  the  humerus.  from  the  deep 
fascia,  and,  usually.  h-omthcapo- 
neun")sis  attachcd  to  the  posterior 
border  of  ihc  iilna  coininon  to 
this  musde,  the  flexf.>r  prufundus 
digilorum,  and  theflex6r  carpi  ul- 
naris.  Ils  tfiidim  pa.sses  throuj^)] 
the  .sixth  compartmeiit  beneath 
the  posterior  annular  lijjameni  aiui 
is  i/tserird  into  the  base  of  the 
fifth  iTietacarpal  bune. 

Nerve-Supply.  —  By  the 
posterior  interos-seous  branch  of 
the  musculo-spiral  ncr\'e  from  the 
sixth,  sevemh,  and  eighlh  cervical 
nervcs. 

Action. — To  cxtend  and  ad- 
dticl  the  hand. 

B        Variations.— A  fihrous  band  is 
^ften  (liven  off  from  Iht  tenclun  nf  tht 
muscltr  to  bt:  inwrtt*d  !;om(fwh(-T<-*  ij\er 
Uie  filtli  metacarpal  inlo  the  sheath  of 
been  ternied  the  m,  ulnaris  guitUi  dif^iH 


corulvlc 


Ancotii 


DiMtciloti  of  irm,  sbovlitit  dcep  intucic«  in  vifitihy  of  dbow. 
the  tendon  of  the  exteii3or  of  Ihe  liltlc  finger ;  it  Iias 


(M)  The  Dkec  Lavek. 

1.  Supinator.  3.   FlxtenBor  brevis  pallids. 

2,  Extensor  ossis  tnctacarpi  pollicis.  4.   Extcnsor  longiis  polhcis. 

5.   Exten5or  indicis. 


I.  Supinator  (Figs.  580,  581  ■). 

Attachments. — The  supinator,  also  termed  the  supinator  radii  f>rn'is,  is  a  flat 
langular  niu^iclc  which  arisis  partly  from  the  oiiter  condvle  of  the  hnmcrus  and  the 
orbicular  Hjjament  of  the  elbou'-jotnt,  and  partlv  from  the  upper  part  of  the  lateral 
border  of  the  ulna  and  the  smooth  surface  benealh  the  lesser  sigfmoid  ■cavit\'  of  that 
bone.  Its  rtbres  pass  obliqiiely  downward  and  oirtward.  diverjjintj  as  they  po,  and 
are  ins^rfcd  into  the  posterior,  lateral,  and  antenor  surfaces  of  the  radius.  cnr\ing 
around  that  bone.  The  insertion  extends  dowrmar<l  to  almut  Lhc  midJle  of  the 
radius. 


I 


602 


HUMAN  ANATOMV. 


Nerve-Supply. — I)y  the  postenor  interosseous  branch  of  the  inuscul<>4pir 
nerve  froni  ihe  sixth  corvical  ncr\'e. 

Action. — To  supinate  the  iorearm. 

Variaiions.— 'l"he  piisiennr  imtfri«s»<jus  ntrr\'c  jxfrfor;ttes  ihe  supinator  and  « 
marks  tln:-  lim-  »»f  sfi>.-iraiio!i  i>i  tht;  niuscie  iiiiu  iivu  ptirtions,  which  currcspond  to  ihc  efio 
dylar  and  ulnar  |K.irtions  »>i  the  muscli-.     Tlu-  rmisck-  is  iinlccd  ,1  composilc  one.  a  ponkinoffi 
heing  tlt-rived  irnin  lliR  stiiJerficial  e:xteiisor  layer  and  Uit.'  resi  oi  it  imm  llie  deep  lave/. 


'Bncblo-nd  talin 


-l-h;xor  ftutillmia  dlgilorum 


2.    F.xTRNSoR  Ossis  Metacarpi  Pollicis  (^Fig.  580). 

Attachments. — The  extensor  of  the  inelacarpal  bone  of  the  ihiimb  (  m.  aMnc- 
tor  pviliciii  luuuus)  ariseji  from  ihe  middle  third  o!  ihe  poslcrior  surfiice5  of  the  ulna. 

the  iiilerossfous  membrane,  and 
Fig.  58a,  the   nidius.      ll    passes  down 

ward  and  Iaterally.  and  its  len 
don  passes  ihrough  the  tirsi 
compartnient  beneath  the  pos- 
lerior  annular  hgaincnt  to  bc 
inscrtcd  into  the  outer  skJe  oi 
the  base  of  the  first  metacarpat 
bone. 

Nerve-Supply. — By  tht 
postenor  interosseous  brancfi  of 
the  m usculo- spiral  ner\e  from 
the  5i.\lh,  sevenlh.  and  cigbth 
ccnical  nerves. 

Action. — To  abdurt  aml 
slt^htlv  e.\tcnd  llic  thumb  inil. 
(ontinuing  its  action.  to  abdud 
the  hand. 

Relations. — It  is  covered 
by  the  muscles  of  tlie  supcrfiriai 
laycr  and  is  rrossed  oblitjudv  bj* 
tlic  dorsal  interossetius  arterj- 
Bclow  it  crosses  oblj<ntcly  ihr 
tcndons  of  ihe  extensores  carpi 
radlales  and  the  radiaJ  arteryj 


n   i. 


RxtrnM>r  iiidlcl»_ 


-  Radial  artcry 


Kxtc-ri8orona[ii 
nH.-l.HMr)>i  pi.illki« 
>!xteiisut  hii-vis  (uiIlK-l« 

->Uxt.  cnipi  radialj«  brcvlor 
^R^idial  arltrry 


'i  nt  domil 
-liiIcruMciM 
Riirlialis  liidicis 


Tefulons  r>f  ^ 

<!itcn)ior 

cotnniuiiis 

difiUiTuni 


'^P 


Variations. — k  may  be  par- 
tiallv  or  wltolly  fused  with  the  n- 
tensor  lirevis  [Hitlids.  (JccasloiuIK 
it  possesses  two  tendons.  oi»e  oi 
whKh  niav  be  inserted  into  the  dor- 
sal carpal  lij-anit-nt.  ihe  abductor 
brevis  iKilIicis,  or  the  traixriium. 


^ 


•*^ 


Su(M:rficiat  dfMcciluit  til  hitiKl,  vlcvr«!  IriKii  mlbl  »Mr.  shtming 
cRU-nsor  tciuloMfi  oi  itiumb. 


shortj 


3.   Ektknsor  Brevis  Polu- 
cis  (Fig.   580). 

Attachments.— The  short 
extensorof  the  thumb  f  m. «: 
sor  pollicis  brevis),  also  ter: 
the  extensor  primi  inicrnodii  poHicis,  !ies  along  the  mcdial  border  of  the  extensor 
ossis  melacarpi  pollicia.  It  ariscs  from  the  interosseous  membrane  and  the  pQ^^ 
terior  surface  of  the  radius,  partly  under  cover  of  the  extcnsor  longiis  pnllicis,  ^čl^H 
tendon.  after 'passing  wlth  tlial  o\  ihc  abductor  through  the  first  conipartmeni  of  tB^I 
postenor  anntilnr  IiyanJeni,  is  tnserted  into  the  base  of  the  (irst  phalaiix  of  the  ihvimb. 
Nerve-Supply. — Rv  the  posterinr  interos-seoiis  branch  of  the  muscuh>-spi| ^ 
ner\i-  frnni  ih«'  bixih.  seventh,  and  elghth  cervica!  nen'es. 

Action. — To  abduct  the  Ihumb  and  extcnd  its  first  phalanx. 


PRACTICAL   CONSIDERATIONS:    THK    KOREARM.  6o:^ 

Rclations,— The  rtl:iti<ins  oi  the  mUHcle  are  esseniiallv  ihc  same  as  those  of 
ihe  exlt.'n.sitr  ossis  melacarpi  |>oliicis. 

Variations — The  exlensor  brevis  and  the  meucarpal  exletyHir  of  the  thiinib  are  differen- 
tiaiiaiis  o(  a  ciiinmon  luuscie  and  show  inriicatians  ot  this  in  ihcir  p:irti:Ll  or  ininph-te  liision. 
The  lenclon  iif  ihe  exu-nsor  hrt-vk  is  s*iiiieiiriH-s  conlinm-d  iin«"ani  ut  ihe  terniinal  phalanx  of 
Lhe  thumb  or  mny  send  a  shp  to  the  base  of  the  second  nn_tar.tri'i»'. 

^  4.    EXTKNSOR    LOKfiUS  POLUCIS  (Kiff.  580). 

Attachments.^The  Umg  e.vteiisor  of  the  thumh  (m.  cvtensor  polIiciK  Innijush 
al«o  knnun  as  the  ckitiisor  strundi  inU'nwdii  poHids,  Is  aii  clongated  fusilorni  niiis- 
cle  lying  along  the  nn-dial  bortlcr  of  the  c.Mensor  brevis  jjcjllicls,  \vhich  it  ijarclv 
covers.  It  arists  froin  the  intcrussrf»us  incinbr.-ine  aml  postcrior  surface  uf  the  ulna  ; 
its  lendon  passes  dott-nw:ir<l  in  the  third  conipartnient  beneaih  ihe  poslerinr  annuhir 
ligament  and,  crossing  ovcr  the  tenUons  of  llic  c.Mtnsorcs  carpi  radiales,  is  ins^rUd 
into  the  l>ase  of  the  terminal  phuhinx  of  the  thumb. 

Nerve-Supply. — Mv  the  posterior  inlerosscous  branch  of  the  musculn-spiral« 
nerve  from  thi'  ■^ixih,  scventh,  an<:i  ei^hth  cervical  nerves. 

Action. — To  extend  tho  terminal  phalanx  of  the  tlnimb  and,  conlinuing  its 
action,  to  exteitd  aiid  at  the  same  ijtne  sUghtlv  addiict  the  thtimb. 


I 


5.   KxTENSOR  Indicis  ( Kig.  5H0). 


Attachments. — The  extensor  of  ihe  index-fingcr  (m.  citcnsor  inriicis  proprius) 
lies  aJong  ihe  nieclJal  border  of  the  exiensor  longus  puilicis.  It  ansis  frtmi  the  in- 
teroaseoiis  membrane  and  ihe  doreal  surface  of  llie  ulna.  Its  tendnn  passcs,  along 
with  ihe  tendons  of  the  extensor  coinniiinis  dlgiloruiu.  ihrough  the  fourth  compart- 
ment  benealh  the  posterior  annular  Ilgamcnt,  and  eventuall)*  is  htscrtfd  \vitfi  ihe 
lendon  of  the  comnion  extensor  wliich  passos  to  the  index-fingcr. 

Nerve-Supply. — ny  the  posterior  interosseous  branch  of  ihe  musculo-spiral 
oerve  from  the  sevenih  uiid  ei^^hth  ccrvical  nerves, 
■1      Action. — To  extend  ihe  index-finger. 

Variations.— The  exlensor  indicis  niaj  he  uaming,  or  its  ttndon  mav  send  slips  to  ihe 
thtr«!  aiu!  foiirth  fii^jits.  OccasionaKv  a  mns<-le  arises  from  tltc  ulna,  bc-Km-  ihe  orij;in  nt  the  ex- 
lensor  indicis,  and  pjisses  to  the  thirtlurfourtli  fin^er.  forminK  uhat  has  lK'vn  lermetl  thtf  fvU-nsvr 
digi/i  mčdii  ( :r/  atinuUris  \  profit-ius.  This  nuiscle  represents  an  addillunal  portJon  0»  the  decp 
cxtensor  Iayer  which  nortnaflv  ditiapiK^an«. 

■  PRACTICAI.  CONSIDERATIONS:    THE   FOREARM. 

The  f;iscia  tlescendlng  from  the  ann  to  the  f»)reani»  shoiild  Ik*  studied  antcrioriv 
with  relalion  to  the  expansif>n  known  as  the  bicipilal  ap<jneurosis  (  Fig,  570), — one 
of  the  "  two  inferior  tciidoos  of  tiic  biceps"  of  the  older  anatumists. — vvhich  bccomes 
conlinumts  wiih  the  dee[)  fasciii  of  ihe  forearm.  and  ihiis,  tbron^h  the  nrigin  from  its 
undcr  surface  of  libres  of  manv  of  the  superlicial  muscles  of  that  region.  associates 
iheir  action  with  that  of  the  biceps  llself.  Partiv  for  this  rcasim  injuries  and  dlsea-sps 
aflecliiit^  the  bicipital  region  are  somelimes  associated  with  a  certain  \veakness  of 
grasp  anti  fevbifncss  of  \vrist  flcxion.  Th«'  facts  that  only  this  aponeiirotic  expansinn 
sejianites  ihe  nu-dian  kisilic  vein  from  ibe  brachial  arterv,  and  thal  in  pcrsoris  of  poor 
musciilar  dcvelopnient  ir  is  oflen  so  thin  as  scarcelv  to  conslitule  a  recognizable 
laycr,  wcrc  of  praclical  importance  whcn  phIeh<ilomy  of  the  median  basilic  \vas  fre- 
quent,  Arlerio-venous  aneurism  from  accidental  puncture  of  the  arterv  was  then 
quile  common, 

PQSteriorly  the  outer  aponeurotic  ex(>anflion  of  ihe  iriceps,  running  over  the 
anconeus  to  bccome  conlinuotis  uilh  ihc  dcej>  fascia  of  ihe  forearm.  is  of  importance 
in  iLs  relation  to  the  po\\er  of  extension  of  cbe  forearm  afler  exob*ion  of  the  eIbow 
(|>age  ,^08). 

The  fascia  of  the  forearm.  besides  giving  origin  to  manv  fibres  of  the  subjacent 
niu:H:leSf  as  has  been  noted  above,  cnvelops  the  forearm  conipletely,  lieing  continu- 
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Pa  I  marin  longiu 

l-lciior  ran>>  luHI.-iIih  I 

Tronslor  radii  U-rt» 

Rndial  an«ry 

Kndinl  iicrve 


fadtnli« 


K1rx>>r  longUK  |M>lllrte 
MvOiiin  iicrv«.* 
'  IJInarortcn" 

Fk-kor  »ubliiTiiB 

Ulnat  ncrve 


ous  at  the  vvrlst  \vith  the  anterior  and  pfjstcrior  annuhir  li^anients.  The  septa  which 
nin  ii)  (rom  it  tu  bt*  attachctl  to  the  ^idcs  o!  thu  uliia  and  nidiiih  diviJu  tJic  iureurni, 
with  the  aid  »f  the  interosseous  membrane,  into  lwo  niuscu)o-ai>ciiieurutic  span=-.  ar 
antc.T<)-i*xtiTnaI  and  a  jMtslcruir  (Kij;.  583).  T\w  foniier  contams  mimeroiiji  mii''L|fs 
atiH  the  niain  vesscls  and  ncntrs.  the  latlcr  is  ahnost  i-ntiri-lv  niuscular. 

The  interpcnetratiun  of  ihcsc  niaiii  septa  and  oi  the  intentiuscular  fascia  bj 
neno-vascular  structure«  renders  thcm  of  slight  iniportancc  in  limilincf  the  spr«uj  ul 
infections  disease  ur  uf  ujUecUuns  ul  blood  ur  pu^.  But  in  the  nul  infrcquL-nl  (x<e> 
ni  incisLH)  wuunds  sc\erinK  the  niuscies  and  tenduns  uf  ihis  rejfion  it  miiy  sj-stemaliie 
the  search  ior  and  renniun  of  the  dividtd  slniclurcs  if  the  somcH-hal  urtifidul  Ii>|>"-^ 
raphv.  as  dt^i-nbcd  bv  Tillaux,  is  bunie  in  inind.  The  anleru-cxlenial  cnm|viri 
ment  is  thus  rcgardcd  as  incinding  four  spaces.  i.  That  lxnwe<n  the  skin  and  ibi 
(irsl  niuscular  layt*r. — the  pahnaris,  flexur  caq^i  ulnaris,  pronator  radii  tcrcs,  vu-  — 
and  containini;  tliu  intcriial  cutantuus  and  niusculu-cutaneous  nervcs,  ihc  port- 
branches  of  the  radial  and  ulnar  nervcs,  ihe  siiperlicial  veins.  and  sometini- -  1 
iilnar  artery  when  there  is  a  hi^h  bifurcation  of  the  brachial.  2.  That  lH;twct'n  iht  hrs 
» muscular  layer  and  the  Hesor  sublimis,  \vith  the  brachio-radialis  and  shori  supiruur 

extcrnally.    This  contairK 
Kio.  583.  the  radial  nerve.  anm, 

and  veins.  3.  Tliai  k- 
ttteen  the  flesor  siiMiini- 
juid  tlie  fie.xur  proinniln- 
and  flexor  lonjjus  [ 
This  contains  the  n  ■ 
ner\c  and  the  uhiar  nent 
and  vessels.  4.  Tlutbf- 
tuecnlhelast-najnedmte- 
cles  and  ihe  interossetH;^ 
membrane,  containingthr 
anlerior  intern-vseoiis  \e> 
sels  and  ihe  interosseois 

In  the  posterioT  cora^ 
]>artment  are  to  beioi 
in  acfdition  tu  the  cx 
snrs  and  ihe  ancnin 
only  the  posterior  in* 
osftcnns  ves^sels  and  iifnr 

( Fig-  a^s  )- 

Kraciurts  of  the  nrck 

of  the  nidius  ( between  ihe  head  aiitt  tlic  tuberositv )  are  ver\'  rare,  :is  it  is  covercd  and 
prolected  frum  dirert  viulencu  by  tlie  lunj^^  anti  shuit  supinaturs  and  the  long  atid 
short  radial  extcnsorH.  Arii,nilar  tii-iplacemeiit  fonvard  is  thoujjhl  lo  be  i-ausedbv 
the  aclion  uf  the  biceps  ini  ihe  iipper  t-nd  of  the  louer  fragment.  The  npprr  frag- 
ment is  rutated  nutuanl  by  the  supinator  brcvis.  Fraclurc  of  ihc  radins  belotrit« 
tuberclc  and  ahove  the  insertion  of  the  [trimalor  radii  teres  ( a  lillle  alMive  fhc  nnddk 
of  the  oiiter  side  uf  the  bone)  is  IoIlowed  by  supination  and  llexion  of  the  upper  frag- 
ment by  the  bic<*f>s  and  supinator  brevLs.  The  lower  fragment  is  pronaled  and  drawn 
to\vards  the  ulna  by  the  prunalors. 

It  is  wcll  tu  treat  rases  nf  (his  fractiire  \vith  the  foreami  In  muflemte  supinslid 
so  as  l«i  ap|truxiniate  the  frajjments  and  prcscrve  iho  axis  of  ihe  lx)no  and  ihefuu' 
usefulness  uf  the  supinators. 

In  fracture  of    the  radius  belou'  the  insertiun  uf   the  jjronalur  radii  leres 
upper  frasrinont  is  flexcd  by  the  biceps,  so  that  its  ]ower  cnd  can  snmetimes  bc  i 
and  fell  un  the  front  uf  the  torearm  jusl  abcjve  the  middio,  and  issomelJnu-s  pronafl 
by  the  pronator  radii  teres  ;  the  Iower  trag^ment  is  dmun  luuards  the  ulna  by 
pronaior  tjiiadratus.  aided  by  the  action  of  ihc  brachio-nadialis  on  the  scyloidpr 
(Fig.  584). 

In  ihe  iisual  ])osition  in  uhich  siich  fraciurcs  are  treaied,  the  fle.xion  of  the  ell 
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Ic  mld-position  bctttcun  prouation  and  supiiiation  3ufticicntly  relax  the  bict-ps 

»e  prunaior  radii  tcrcs.     The  uci}/ht  nf  the  han{l  in  addtictioii  overcuinea  the 

)f    the    bruchio-radialis 

ronatiir  quudratus. 

'racturcof  both  boncs, 

»ilhcr  dircct  or  indirect 

icc,  u:iuaUy  takcs  placc 

ihe  middlf  of  the  fore- 
as  there  ihe  inuscular 
s    which     protect    llie 

half  of  ihc  radius  from 

violcncc  have  Iarjj;ely 

rcplaccd  by  tendons, 
nu  ia slcnder  and  ueak, 
Je  opposinjf  forces  rep- 
«d  by  the  biceps  aiid 
ialiii  anticus  abovc  and 
ciglil  or  force  applied 
gh  tbe  hand  expend 
lelves.  Thus  Malgaigne 
ed  by  Aj^new )  leports 
;  in  \vhich  bolh  bnnes 

broken  by  muscular 
lalone  \vhile  the  paticnt 
aiTj'iny  weight  in  the 
of  a  shovelfiil  of  tlirt. 
I  the  resiihing  deforni- 
due  chiefiy  to  the  con- 
>n  of  muscles,  it  is  apt 
nsist  in  flfxifin  nf  brith 

fragmenta  by  the  bi- 
and  brachialis  anticus, 
Ition  of  the  upper  frag- 

ol  the  radius  by  the 
( and  supinator  brevis, 
>proxiination  of  the  two 

fragments  !n'  the  pronaior  quatiratus.     Miirh  nverlappinif  and  shorteninjj  are 
y  preventetl  by  the  unti.irn  fibrt.-s  of  the  intenjsseous  membrane. 
)uria]^  the  period  ol  rcpair  the  niid-ptKšition — bctwcen  prunalion  and  supiiiation 
Serves  ihc  paralleHsni  of    tlie  two  bones,   maintains  the  inierosseous  space  at 

ahnnst  lis  greateat 


the  lwy  j>n:tnnlor  inu»cln. 


Fig.  586. 
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width,  relaxes  (in 
conjiinction  ivith 
the  flexion  of  the 
elbow)  the  muscles 
involved  so  far  as 
is  possible.  aiid  by 

fef^JS3ttP^m^^^*^^  ^'^^  weitfht  uf    the 

.^m^^^US^^^^  hand    dropping   to 

^^^f^        ^ — - —  the  ulnar  side  over- 

~  conies    the    resisl« 

anceof  others.  espe- 
ciallvofthcbrachio- 
radialis. 

The  large  pro- 
portion  of  tlie  re- 
turn      currcnt      of 

that  is  carried  by  the  superficial  veins  of  the  forearm  makcs  it  irspccially  impor- 
jat  the  splints  used  should  be  so  broad  that  the  bandage  does  not  unduly  com- 
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prtss  the  soft  tUsucs  ;  whik*  the  ease  wilh  which  both  veins  and  arteries  niav  t« 
obstructeti  .it  ihe  bend  of  the  e]bow  shoukl  lentl  to  careful  avoidance  tjl  prcssun-  ir. 
that  rej^on  from  the  upper  end  of  the  [lalmar  spiint. 

The  presurvulion  ni  ihf  intcrusscoiis  spacc  is  favoretl  by  the  omtssioD  of  ibr 
primarv  rolicr  bandaj^e  ami  liy  the  avoidance  of  direct  pressure  upon  ihe  softpans 
Dy  ihc  bandagc  used  lo  rctain  the  splmls. 

THE   MLSCLES   OF   THE   HAND.  ^ 

The  Deep  Fascia  of  the  Hand. — The  dee]>  fascia  of  tlie  palmar  surfa« 
of  the  hami  is  usually  regarded  as  bcing  rcpresentcd  by  the  pa/mar  aponatroih.  i 
firm  sheet  of  conncctive  tissue  whic]i  occupies  tlie  pahn  of  ihe  hand  and  liei  immc 

Fig.  587. 
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SuperRcial  disKdiun  ul  liaiHl.shov-inK  palinar  fascia. 

diatflv  K-iifalh  llic  skiti.     This  stnicturc  reprcscnts.  howevei",  the  sii|)crfidalj 
of  a  thick  apom-urosis  \vhich  occiirs  In  thu  lower  vertebrates,  recciving  the  ■ 
of  ihe  antibrachial  fiexors  and  ^ving  ori^in  to  the  digital  fle.vora.     From  ihc  prox 
mal  portion  of  this  aponciirosis  there  is  fornied,  however.  the  anterior  annular  1 
ment,  and  thismav  be  considered  as  a  portion  nf  the  palmar  aponeurosis. 

The  latter  f  Kig.  587),  oftcn  called  the  pa/mar  /ascia,  is  a  fan-shaped  she*< 
whose  apex  isdirecicd  proximal!y.  receiving  ihc  inscrtJon  nf  the  palmaris  lonEU^ai* 
being  to  a  certain  extent  continuoiis  with  the  anterior  annular  Hgament.      Ii  rcachfl"" 
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its  g^reatest  brtacith  ovtr  the  disul  porlions  of  the  meticarpals,  and  is  cnntinued 
unwar<l  as  lour  more  or  less  distinct  bands,  uhich  are  inst-rtcd  inlo  tht*  iiiteguinent  at 
ihe  bases  of  ihe  sccond,  third,  fourth.  and  fiflh  tingers.  A  liltk*  Ik-1ow  tlic  lovver 
edge  of  llie  a[>onourosis  iransverse  lands  v\  f;iscia  ( fascicuti  transversi)  strttch  acrosa 
betwce»  the  same  fin^ers,  Iving  inunediatcl)'  bciicath  the  skin  and  l)ciny  CDnnt-ctcd 
to  a  preater  or  less  extenl  vvith  one  another,  These  bands  conslitutc  the  superjicial 
transverse  mttacarpal  H^anu-nt  beneath  the  vvebs  nf  the  finijers. 

The  anUrior  annular  Iif^if.mcnt  <  Ujjamcntuin  carpi  transvcrsuin )  (  Fig.  57S)  is  a 
slrong  band  which  stretches  acri>ss  froni  the  trapczium  and  scaphoid  bones  of  the 
carpus  on  ilie  radial  sido  10  the  ptsiform  and  unciforni  lx)nes  on  ihe  uhiar  sidc, 
forming^a  bridgc  across  ihc  groovc  on  the  anterlor  aurfacc  of  the  carpus  which  trans- 
mits  ll)0  tendons  of  the  long  rtexors  and  of  the  flexur  carpi  radialls  and  llie  median 
nerve.  The  ranal  so  formcd  is  dividcd  by  a  partition  into  a  small  radial  compart- 
ment  through  which  the  rlexor  carpi  radialis  passc*s,  and  a  lar^or  ulnar  one  \vluch 
gives  passage  to  the  olher  structures  mentioned.  The  tendons  are  eiicloscd  wiihin 
synovial  sacs  which  extcnd  d<>wnward  tu  abonl  tlie  inidi-llc  of  the  jialm  iiikI  uinvard 
10  a  short  distance  above  the  iipper  edge  of  the liganient.  The  s;ic  uhich  surrounds 
iht  flexor  longus  i«)Ilit'is  is  usuallv  separate  from  ihal  which  siirnjunds  ihe  romaining 
tendons  of  the  ulnar  compartment  ;  occasionally  the  portion  surrounding  the  tendons 
of  the  index-fingcr  is  also  separate. 

Towards  either  side  of  the  palmar  surface  af  the  hand  ihe  pahnar  fascla  fornis  a 
thin  covering  lor  fhcnar  and  hyj>oihcnar  cmincnces  formed  I)y  tlie  superficial  miiscles 
of  the  thumb  and  the  liltle  finger  respectively.  L"pon  llie  dorsal  surface  the  fascia  is 
thin,  and  is  continued  do\vnward  from  the  lower  border  of  the  jiostcnor  annular 
ligament  over  the  exlensor  tendons  to  the  fingers,  where  it  unitcs  with  the  aponeu- 
roses  of  ihe  tendons. 

i  (.,   THP.  nRK.AXUL  MUSCLES. 

The  prc-axial  muscics  of  the  Iiand  are  to  be  rcgardcd,  from  the  comparative 

stand-point.  as  being  arranged  in  five  layers.     Although  these  Iayen»  beconie  con- 

fused  to  a  cerlain  extent  in  ihe  human  hand.  it  will,  nevertheless,  aid  in  the  proj>er 

understanding  of  their  relations  to  group  ihem  according  to  the  priinary  layeni  from 

_which  thcy  are  dcrivc-d. 

(ao)    The  Musclbs  of  the  First  Laver. 

1.  Palmaris  brcvis.  4.  Flexor  brevis  poUicis. 

2.  Ahdiictor  pollicis.  5.   Abdiictnr  niininii  digiti. 

3.  Opponens  pollicis.  6.   Opponeiis  mininii  digiti. 
7.   Flexor  brevis  minimi  digiti. 

le'most  superficial  laver  of  the  patmar  nuisclcs  in  ihe  lower  vcrtebrates  takes 
its  origin  from  ihe  pahnar  aponenrosis.  The  grcater  portion  i>f  llie  laver,  as  lias 
alreadv  been  pointed  oul.  becomes  converted  in  the  inammalia  intu  the  palmar  por- 
lions of  the  tendons  of  the  flexor  suhlimis  digiloruin.  and  it  is  oniv  Io\vards  either 
margin  of  the  hand  that  it  persists  as  muscies,  whicli  shou*  indications  of  thcir 
primarv  relations  in  their  ongin  from  the  palmar  aponeurosis  or  the  anterior  annular 
ligament. 

■  t.    Palmasis  Brevis  ^Fig.  576). 

Attachmcnts. — Tlie  palmaris  bre\is  is  a  thin  quadrangular  sheet  which  lies 
imriK-diati:ly  beneath  the  skin  of  ihe  hypothenar  eminence.  It  arises  from  the 
proximal  portion  of  ihe  ulnar  border  of  the  palmar  aponeurosis  and  is  (»jrrf^rfinto 
the  skin  of  the  ulnar  border  of  the  hand. 

Nerve-Supply. — liy  ihe  snperficial  division  of  the  ulnar  ncrve  from  the  firsl 
thoracic  nerve. 

Action. — To  urinkle  the  skin  upon  the  ulnar  border  of  the  hand,  deepening 
the  hoUow  of  the  hand. 

VarUtions — ^The  muscte  may  be  greally  reduced  in  size  and  is  oeeasionalb'  wanting. 
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2.   AiinucTOR  PoLLicis  (Fig,  577). 

Attachmcnts. — The  abductor  of  the  thumb  {m.  ahductur  [HtlHcis  bmis)  is  the 
most  supcrlicial  muscic  of  the  thcnar  cmincncc.  It  anscs  from  the  antenor  annular 
ligamcnt  ancJ  from  the  scaplioid  bone  or  the  trapczinm  anrl  pasM-s  (Ii?it:illy  lo  bc  t« 
serUd  along  with  ihc  flexor  brevis  pollicis  ima  the  radial  side  of  the  base  of  the  tinj 
phalaiix  uf  the  thumb  and  into  the  shcath  uf  ihc  tendoii  of  the  fxlcn3or  longus  jtollicis 

Nerve-Supply. — By  ihe  median  iierve  from  the  sixlh  and  se\-enlJi  cenital 
nenps. 

Action. — To  flex  and  abduct  the  thumb. 

VariatioDB.— The  portion  uf  ihe  muscle  arising  from  the  carpus  is  sumetimes  Mrparatcfrum 
that  taking  origin  from  the  iransvcrse  carpal  liganient  SIij>s  are  uccasii »naliv  sem  lo  the  abdtK- 
lor  from  rIu-fXtt.-iisores  carj>i  radiales,  the  cKtcnsur  ossis  melacariM  poDicK*  tbeupponoK  pol- 
Itcis,  and  ttii;  flt:xor  hrv^'is  paUicU. 

3.    Opponens  Pollicis  (Figs,   578,  588). 

Attachments. — The  opponcns  pollicis  is  aimost  completcIy  covered  bj*  th« 
abductor  pollicis.  It  arues  from  tlic  aiiterior  uimular  ligamcnl  and  from  the  trapc- 
zium,  and  is  hisertfd  into  the  \vhole  lenjjlh  of  tlie  radiul  border  of  the  tirst  metacarpal. 

Ncrve-Supply. — By  the  median  ncrvc  from  ihc  sixth  and  scvcnth  cenicd 
nerves. 

Action. — To  flex  and  adduct  ihe  thumb,  opiwsinfi;  it  to  tlie  other  fingers. 

4.    Flexor  Bricvis  Pollicis  (Figs.   578.  588). 

Attachments. — The  flcxor  brevis  pollicis  lics  along- the  lower  fulnar)  border 
of  the  opponeiis  pollicis.  It  arises  from  the  lower  border  of  the  anterior  annular 
ligamcnt  and  is  mst-rted,  along  \vith  the  abductor  pollids.  into  the  radial  sidcof  the 
base  of  the  first  phalunx  of  the  thumb. 

Tlie  inuscle  atiove  descrilx;d  is  usuall>  regarded  by  EngHsh  anatomists  as  reprcsenling  the 
outer  or  radi;U  head  of  the  Hexor  brevis.  a  second  inner  «jr  ulnar  head  beinjr  inrfvided  ai  [lan-ii 
thal  niiiscle.  Omceminj;  thtr  iiincr  licail  ihree  views  are  lield  :  (ti)  no  inner  head  is  rccoKni/iil 
tlie  small  sllp  arisiiiji  fruni  ibe  ulnar  siile  of  ihe  base  of  the  firsi  metacan^al  Ume  andiAiiiirj! 
dt)wnward  to  be  insered  uiib  the  addnctor  i>uIUcis  into  the  base  of  the  first  phalai«.  whiiJi  \i\ 
many  I-jikIisIi  aiiatoniist-S  is  regardetl  as  a  sniall  inner  head  of  the  flexcK  brevis.  l>eing  di:N.Tihr<; 
as  nn  aiUiidonar  flirstt  [latniar  intertisseiis  (page  613)  ;  (A)  the  sniall  slip  ju^l  noicd  is  tk-  innf' 
or  ulnar  head  of  the  flexor  brevis  ;  ( r)  the  small  slip  and  aH  the  fibres  de-scrlbetl  as  funiiing  the 
aildiictiir  iiblii|uiis  (|>;ij<e6iol  are  regankd  as  the  inner  head  of  the  flejcor  brcvis.  Theiirsi 
vievv,  a(io[>letl  by  derman  analomists,  is  here  folU)wed. 

Nerve-Supply.— By  the  median  nen*e  from  the  sixth  and  seventh  ccr\icil_ 
nerves. 

Action. — To  flcx  the  first  phalanx  of  the  thumb. 

Variations. — The  muscie  is  sumetimes  intimately  connected  with  the  abducttn'  pollkiil 
Dnens  pollicis. 

5.  AnnrcTOR  Minimi  Dic.iti  fFig.  577). 

Attachments. — The  abductor  of  the  Iltlle  finger  (m.  ahdnccor  diijiti  ({iiintiH 
occupies  the  ulnar  border  of  the  haml.     It  arises  from  the  anterior  annulor  lipameirt] 
and  from  tlie  pisiform  bone  and  is  inscried  into  ihe  ulnar  sidc  of  the  base  of  the  fin 
phalanx  nf  the  litde  fin^er. 

Nerve-Supp!y.^By  the  deep  division  of  the  ulnar  nerve  from  the  etg^hth  «pj 
vical  and  tirst  ihiiracir  nerves. 

Action. — To  abduct  the  fifth  fing;er. 

6.  Opponens  Minmmi  Digiti  (Fijj.  578). 

Attachments. — This  muscie  (m.  opponcns  di^lti  iiiiinti  l  is  almost  compu 
covered  by  the   afiducUir  and  short   flexur  uf  ihe   litllL-   (Inger.      Il  arises  from  ih 
anterior  annular  ligament  and  the  uncinate  process  of  the  unciform  bone  and  is  r'H] 
serted  into  the  w  bole  of  the  tilnar  border  of  tne  fifth  metacarpal  bone. 
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Ierve-Supply. — By  ihe  decp  division  of  ihe  ulnar  nenu  irom  the  eighth  cer- 
vical  aiul  (»rit  tliuracic  nerves. 

Action. — To  tlcx  and  at  the  same  tirne  adduct  the  fifth  mclacarpal. 


7.    Flkxor  Bkkvis  MiNiMi  DiGiTi  (Figs.  577.  578), 

Altachmcnts.— The  short    r1cxor  of  the  littK-  finger  v«.  Ueitpr   '»"vis   <lit;iti 
inti)  iies  along  ihe  Lucral  (radial)  liorder  of  the*  abductor  minimi  digiu.     U  iin'xfs 

Fio.  5S8. 
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l')n\t  dbacctiMi  o(  wt1bI  and  hand.  ^hovring  proiiator  qiia(lTatiu  xnd  »hort  muKlesnl  thumb. 

from  the  anterior  anntilar  ligament  and  the  uncinate  process  of  the  uncinate  bone 
and  is  inserted  intn  the  iilnar  sidc  of  ihe  base  of  the  first  phalnnx  nf  the  llttlo  fingcr. 

Ncrvc-Supply. — By  ihe  deq>  division  of  ihr  uhiar  iiervc  from  ihe  eijrhth  cer- 
vical  and  fii"«!  thora<Hc  n<rves. 

Action. — Tt)  (let  aiid  slighlly  abducl  the  first  phalanx  of  the  httle  finjtcr. 

Variations. — ^Thc  flcxor  brcvis  and  »►pponens  minimi  digiti  are  often  nntted  by  muscle- 
bundles  and  may  even  bc  comptc;icIy  fuscd. 
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HUMAN    ANATOMV. 


(66)  Thk  Muscles  op  the  Shcond  I^veb. 

lil  tlic  lo\ver  vertebrates  ihc  second  laytr  also  urists  from  the  palmar  apoiic 
rosis,  bul  Irom  its  dceper  lavers.  These.  .is  has  been  suietl  (  page  597  1.  diRcrcniuu 
inlo  the  palmar  portions  oi  the  tendons  of  the  fie.\or  pr<iEundus  digitorum.  anit  in 
the  mamrnalia  the  niuscles  retain  their  primarv  origifi  and  arise  (roin  ihuse  tuidons 
lorming  ihe  lunibrical  iTiusrles. 

I.     LUMRRICALES   {V\g.  578). 

Attachmcnts. — The  lumbricals  are  four  slenfk-r,  band-likc  nmscles, 
in  the  palm  r.j  ihč  haiid.  Coiintiii)^  troni  the  radia)  side  of  ihe  hantl,  ihe 
sccond  lumbricals  arisc  from  ihc  ratlial  side  of  the  llcsor  profundus  lendniis  to  the 
inde.v  and  middie  liiigers  respectively,  \vhile  the  ////>'^  one  a/-/fcj  (rum  the  atljarttit 
sides  of  the  tendons  to  the  middie  anil  rinj^  hnj^ers,  and  ihe  fourih  from  thosc  ol  the 
tendons  to  the  ring  ajid  little  fin^crs.  The  muscics  pass  distally  into  slcndcr  tcudom 
whicli  are  continucd  to  the  radia!  sidc  of  the  first  phalaiijfcs  of  the  sccond,  iliird. 
fniirlh,  and  tifth  ftngers,  and  are  insrHed  into  the  iiu^nibranous  expansions  o( 
tendons  of  the  c.\tensur  communis  digituruin  to  those  fmyers. 

Nerve-Supply. — The  lirst  and  second  lumbricals  are  supplied  by  ihc  inrtfUn 
nerve  from  ihe  siMli  aiul  sevcnlh  cen'ical  nerves  ;  the  third  and  fnurlh  by  the  dtq) 
division  of  ihe  ulnar  ner\'e  from  the  eijjfhth  rerviral  and  first  thoracic  nerves. 

Action. — To  rifx  the  tirsl  i>halan^;cs  of  the  second,  ihird,  fourth,  and  hilli 
fingcrs.  A  t  the  same  limc.  by  thcir  traction  iipon  the  cxtcnsor  tendons,  they  ail 
lend  to  kcep  ihc  second  and  third  phalangea  cxtendcd. 


IIU. 


4 

v  lil-       I 


Variations. — Variaiians  in  ihe  arraiitf;t;mHiii  of  the  luinbrirals,  and  e5pectally  of  the  , 
and  foiirth,  are  not  iinrommon.  The  tenilon  cif  each  of  Ihese  niuscles  niaj'  bifnrcale  aiKt  tr  iii' 
serted  into  the  adjacent  sides  of  ihu  third  and  fourtli  or  fourth  and  fitth  finsers.  aml  nwfr 
rarcl)'  ihe  soIc  inserlions  ni;:y  be  iiili>  t)«;  uhiar  sides  of  the  first  phalangcs  of  the  iriJtBc 
and  ring  fingers.  The  third  himbrica)  is  frecjutnllj-  sujjplietl  who?ly  or  in  part  from  the  median 
nerve. 


ttnn 
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Uc)  The  Muscle  of  tiik  Third  Laver. 

In  ihe  lower  vcTtebrales  the  third  ]ayer  consistii  of  muscles  which  arise  from  ihc 
carpal  and  metacarpal  bones  and  pass  to  each  of  the  di^its.     In  the  mamrnalia  ih«' 
l>econit:  jireatly  rediiced  in   numbt-r,  fr(X|uenlly  pcrsisting,  however,  in  connecttnn 
wiih  the  thiimb.  index,  and  litiic  fingcrs,  but  in  man  they  are  represented  onlvl 
an  adductor  poUicis. 

I.  Adpuctor  Poi.licis  (Figs.  578,  588). 

Attachmcnts. — The  adductor  polhcis  is  a  flat  trianj^ular  muscle  »hieh  rcsts 
upon  llie  metacarpal  bones  aml  iho  interosscous  muscles.      It  mav  be  regardcd  &     I 
consisting  of  two  i)ortions.     The  portio  obtigua  foften  described  as  a  distinct  raasdc, 
the  adductor  oblignus  polliris)  arises  from  the  trapoziiim,  trapozoid,  and  os  mngnuO^ 
and  from  the  bases  of  the  second  and  third  metacarpals.     Its  fibres  are  dirccteti  (fl^| 
tally  and  radiallv,  am!  are  inserted  by  a  tendon,  in  which  a  scsamoid  bone  is  usiia^^ 
devcloped,  into  the  ulnar  side  of  the  base  of  the  first  phalanx  of  the  thumb.    It 
also  sends  off  a  slip  which  ])asscs  bencath  ihc  tendon  of  the  flexor  longns  (K)llicisio 
be  inserted  into  the  radial  side  of  the  base  of  the  first  phalanx  of  the  thumb  aloog_ 
uith  the  flexor  brevis  pollicis. 

The  portio  transfcrsa  (oftcn  described  as  the  addudor  trans^rr^s  poiH 
arisfs  from  the  Io\ver  two-thirds  of  ilu-  volar  surface  of  the  third  metacarpal,  and  iiF 
fibres  pass  ahiiost  dircctly  radiallv  to  be  inserted  into  the  ulnar  side  of  the  base  1 ' 
the  first  phalanx  of  the  ihumh. 

Nerve-Supply. — Ry   the  decp  division  of  the  ulnar  ner\e  from  the  eifU 
cervical  and  hrst  thoracic  nerves. 

Action. — To  adduct  the  thumb. 

Relations. — The  adductor  pollicis  is  covered  by  the  tendons  of  the  fle 
profinuhis  digitorum  for  the  second  and  third  tingers  and  by  the  first  and  sec 
iumliricals.      It  conceals  the  interosscous  muscles  of  the  twn  radial  intertnetacar] 
intervals  and  also  the  radial  arter)'  and  the  arteria   ])rinceps  pollicis.      The 
paJmar  arch  passes  bclw'cen  the  two  portions  of  the  muscle,  near  their  origins. 
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nietncar|)al  spaces. 

In  ihemamnialia 
a  shifting  of  the  in- 
sertion  oi  one  of  the 
miiscles  of  the  pairs 
bclon^inj;  to  the  first 
and  titth  digits  takcs 
plače,  so  that  ihevare 
atiached  (o  the  ratlial 
and  ulnar  sidcs  rc- 
spcctivelv  of  the  ad- 
jacent  sccund  and 
fourth  digibt.  unitin^ 
with  the  corresfjond- 
ing  members  ni  the 
pairs  bclonj;ing  to 
thoso  tligits,  \Viih 
the  conipound  mus- 
des  so  fonncd  the 
firsl  and  (ourth  inler- 
tnetacarpal  m  iiscles 
unite  to  form  the  first 
and  fourth  dorsal  in- 
terossei.  iheae  two 
muscles  being  fom- 
posetl,  accordin^Iv, 
by  the*  fusion  of  ihree 
primarv  muscles. 

The  sect)nd  and 
third  intermetacarpal 
muscles  iinitewith  the 
radia!  and  ulnar  meni- 
bers  rcspectively  of 
the  pair  belon^intj  to 
the  third  di>?it,  and 
form  with  lliese  the 
sccond  and  third  dor- 
sa!  interossei. 

The  remaining 
menibers  of  the  pairs 
bclonging  to  the  lirst, 
second,  founh,  and 
fifth  di^nts  perstst  as 

indeperideiu  muscles,  forming  what  are  termed  ihe  volar  interossei,  whose  arrange- 
ment  is  cont^i^ucntK'  compleinentiri.'  to  that  of  the  dorsal  interossei. 

The  intermetacarpal  nuiaclcs  occupy  the  most  dorsal  position  of  aH  the  palmar 
nniscles,  and  it  is  prol>ably  owing  to  their  participatiim  in  the  fornialion  of  the 
dorsal  interossei  that  thcse  possess  an  almost  dorsal  position  in  the  hand.  '1  hey  are 
dearly,  however,  of  palniar  origin  and  are  siipplicd  by  pre-axial  nerves. 


10' 


pMp  disATctioii  ol  hvid,  shov-inK  mlcroMcotin  miiitcles  ft»  seen  In  paln. 
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HUMAN   ANATOMV. 


I.    I.NTliKOSSKI    VOLARES  (Fig.  589). 

Attachments. — The  volar  or  palmar  inicrossci  are  four  slendef  muscle 
situ.ited  n\  t!ič  intervals  bc-tweeii  tlic  nictacarpiU  hunes  aiid  rcsting  ujKin  iht  »,. 
terossei  dorsalcs.  T\\c  Jirsl  aiid  snofiii  inuscles,  couniinj^  trum  thc  nidial  sidc,  ar/j/ 
(rom  thc  uliuir  sidc  o(  ihc  bascs  of  tho  first  and  second  nitrlacarpaU.  and  are  imaitd 
iiitu  tlic  ulnar  sidc  ol  llie  base  ut  ihe  tirsl.  plialaiix  and,  in  the  caso  of  the  second 
mu:jcle,  alao  inlo  llit  membranuus  exparision  of  tlic  long  extensor  tendon  d  ilie 

Fio.  590. 


-ExtenKr  carpf  radfatllk  loockt  1 


Kxlciisor  cAipi  ulnatb  - 


I^ 


Second  dorsal  ialcfosaeiu  - 

Tliird  diiTKil  lnlcn)«]icu» - 
Pourth  donol  iiit«r(»M:i»_ 


KxtcnM>r  communii  • 
(li|[iUiruin  Icifluns 


Flnt 

danal  ifi- 
tcrusAMM 


DiftBcclkm  oi  bark  ol  h«itd.«1iowinK  <Juml  imcruHd  wul  litKrtionof  evienaor  tetuluiit 


corr«|)oiidinj;  digit.     The  f/ttnf  iini]  /tfftr//i  uuiscles  ansc  from  the  radial  side  cl  1 
fourth  iuid  fi(tli  nietacarpals,  and  are  insvricd  siinilar)y  lo  ihc  second  niuscie. 
into  ihe  radial  sides  of  the  fourth  and  fifth  digiu. 

Onlv  ihree  palnwr  interossei  are  iisiiallv  dtscribed  by  Kii>>:tisli  .inatomists,  thc  imisde  i 
duded  in  the  ^vries  hy  the  German  sch<jol  as  ihe  lirst  inif n>sseus  \m.  infeross^us  firimrn  itfttmt] 
bein^  rejiardtfd  as  IHl-  small  ulnar  hcad  of  the  flexor  hri;\'is  iKilIicis  (pajj*-'  608),     Thc  iivlu* 
of  Ihis  musck*  in  ih«*  st-ries  i»f  palnuir  inlcr<;)ssfi  is  narranlfd  by  its  nt<>r]>holo};icnl  rK|nliu~ 

Nervc-Supply. — By  the  deep  division  of  llic  ulnar  ncrve  from  ihc  cig| 
cen*ical  and  tirst  ihnracic  nervcs. 

Action.— To  draw  the  first.  second,  foiirrh,  and  tifth  digits  touarda  ihe  mi<| 
finger  and  to  flex  the  first  phahinx  of  the  saine  digits. 


H  AND. 

Varialions.— The  first  vi>lar  inltrrosscus  is  tlie  nwi5t  slender  uf  the  sencs  ani.1  is  covcn-d  by 
obliquc  portion  uf  tlic  adduclor  polliris.  uiUi  wliit:li  it  may  lie  (»raciiciMv  incorporalea. 
[:cAsion.t]ly  it  is  sij  reducetl  in  size  as  Lu  appcar  to  ht  WHntiiig. 

^m  2.   iNTKRossia  DoKSAi-RS  fFig.  590). 

I^B  Attachments.— The  ({nrsal  iiitcrcjss»  are  also  foiir  111  number  and  lie  in  the 
intcrvals  l>ctwLtn  the  metacarj«!!  hones.  dorsal  to  ihe  volar  interossei.  Each  is  a 
bipinnate  muscle  arising  from  the  a<ij:icent  surfaces  vA  the  metacarpals  which  l)ound 
the  intcfbpace  iii  which  the  iniisclc  lits.  The  /trsi  and  second  musdes,  coimting 
from  the  ratiial  side.  are  inscrtcd  into  the  raUial  sidc  ttf  ihe  base  of  tbe  tii-st  phaUinx 
and  into  the  mcmbranous  expansi<)n  of  the  exlensur  lemions  ol  tlie  secotid  and 
third  fingers.  while  tbe  third  and  foitrth  are  inscrtcd  siinilar]y  into  tJie  nidial  sides 
»>I  the  third  and  fourth  fingers. 

^K       Nerve-Supply, — By  the   decp  division  o(  the  iilnar  nerve  from  the  eighth 

^Kr\'ical  and  Iir^t  thuracic  nerves. 

^F     Action. — The  rirst  and   fourth    muscles  draw   the  second  and  foitrth   fingers 

^?u'ay  from  the  third,  while  the  second  and  third  draw  the  third  (inger  radially  or 
ulnarly,  as  the  čase  mav  be.     Ali  the  muscles  Hex  the  first  phalanx  of  the  digils  lu 

^vhich  they  are  attached. 

^"  Variations. — OccasionaIIy  the  second  dorsal  interosseus  is  inserled  into  the  base  of  Ihe  first 
phalaiiK  <>\  ihe  indejt-fingcr,  upon  its  ulnar  side. 

{h\  THE  POST-AXIAI-  MUSCLE. 

NormalIy  no  posi-axiaI  nuiscles  exist  in  the  human  hanrf.  Occastonally.  however,  an  rr- 
/lrir5*7r  Arrt'ij  tfj^ //<jr«»i  »;w«tfjr  is  umre  i)r  less  perfectly  develiip«!.  Ii  arises  from  Ihe  dorsnm 
of  the  carpus.  or  sometinies  from  the  louer  eiid  of  the  radiu«;  and  iilna,  :iiid  passe^i  distally  \x\Xi\ 
a  var>'inK  number  of  tendons.  Most  (rc"quently  the  muscie  is  small  and  Rives  rise  u»  but  a  sinile 
lerKh^n.  uhich  joins  wiih  the  lendiH)  of  Ihe  exiens<jr  dlKit^iniiii  fi)miniinis  »1/  clther  Ihe  second 
or  third  diKit.  S*jmetimes  twi_i  tendon-i  occiir,  pnsstng  lo  ihe  seCfmU  and  third  iliRits.  aml  more 
rarely  three  havr  lieen  oliserved.  passing  to  the  second.  third,  and  ft>urth  linKcrs.  bi  :i  sinete 
čase  a  fourth  lendon  uas  observed  \vhich  iermin;ite<I  hikmi  the  tlorsid  ^urface  oi  ihe  fifih 
■tacar^I, 
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PRACTICAf-  CONSIDKRATIONS. 


The  Wri8t  and  Hand. — The  skin  of  ihe  wriht  and  of  the  hack  nf  the  hand  is 
ihin  and  freely  inovabic  and  cojuains  numernus  hair-follicles  and  sebaceous  glands. 
Thfse  strucliircs  are  al>sent  in  tbe  palm  and  on  the  palmar  and  lateral  surfaces  of  the 
fingers,  as  well  as  on  ibe  dorsal  surfacc  of  the  terminal  phalanges.  Sudoriparoiis 
glands  are,  un  the  conirary,  relatively  more  numerous  in  ihe  palms  of  the  hands 
than  on  anv  othcr  jiait  of  tbe  body  surface. 

These  anatoniical  conditions  and  tbe  exlstence  ol  tbe  subiingiial  and  perinniiiial 
spaces  and  irrejrulariliea  render  the  sterilization  of  the  hands  fnr  surgical  purposes 
vcry  difficult. 

The  absence  of  hair-folHcles  and  of  sebaceous  g;lands  exp]ains  Ihe  freedom  of 
the  palm  from  tbe  superlicial  furuncular  infections  ihat  are  so  common  un  tbe  dorsum. 

In  the  palm  tbe  stibcntaneons  conneelive  lissue,  like  ihat  in  the  plantiir  rejjion 
and  in  the  scalp  fx'lween  the  skln  and  aponeurosis.  is  ver^'  dtnse.  This  similarily 
hais  already  been  alluded  lu  ( page  491 )  in  relalion  to  tbe  absence  of  liair-follicles  in 
tlic  ttto  former  rcgions  and  the  fre<inency  ol  l>aldne5S  in  the  latter. 

On  tbe  dorsal  suriuce  ihe  subcutaneous  tisjsue  is  loosc.  As  a  residt,  in  uhitlou*. 
in  palmar  abscess,  in  hemorrhagic  extravasation,  in  retlema  or  ocllulilis.  the  swelling 
is  apt  to  be  miich  more  marked  on  the  dorsum  and  mav  f^  mis!e;*ding  as  to  the 
real  seat  of  the  iroublc.  Absccsses  iinme<liately  beneath  the  palmar  fa^icia  will 
sometiines  point  Iii  a  metacarpal  space  on  the  dorsum. 

t         The  thickness  and  close  adhesion  of  the  skin  to  ihe  dense  fascia  beneatb,  \vhile 

Kdinirably  protecting  the  vessels  and  nerves  of  the  palm  and  enabling  it  to  witbsrand 

pressure  and  friction.  greatly  increase  the  pain  in  cutaneous  or  subcutaneous  infections. 

On  account  of  this  same  adhesion,  siiperficial  woimds  nf  the  pahn  do  not  gape.  and 

hcal  readily  if  non-iniected  and  kept  at  rest. 
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Hl'MAN   ANATOMV. 


EsL  c«rp.  ulnariS- 
uinular  llpitocitt 


Ext.  miD.  digii: 
Bxt.  coDim  I 


/ 


•^- 
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Exteii!).  csrp.  rad. 
-ifiiiK-  «  lirev, 
-Iixt.  brcvis  poUlcis 

_Exl.  cnmfi 
ntetacanii  po11icb> 

-Ext.  lotiKUs 
lx>Uklt 


"  It  tnust  be  noterl  that  tht-  frnnt  ni  the  hantl,  and  especiallv  the  pa!m 
larly  free  froni  surfacc  voins.  Indeod,  tho  jjreat  bulk  of  the  blcKKi  from  the  Iiamj  b 
retumed  Ijv  tht:  supcrficial  vL*ina  un  thi:  dorsurn  of  the  iingers  and  luind"  ^Tmesl. 
The  aniiulur  lij^uineiUs  at  the  wrist  are  of  iniporlance  in  their  relation  to  ifee 
tendons  and  their  sheaths.  The  lendun-shcaths  (Kig.  591)  which  pass  through  ihc 
six  camparlincuts  in  or  uiider  the  posterior  ligament  behave  as  foIUm-s.  i.  Thai 
for  the  short  exitnsors  and  the  cxtc-nsrjr  of  the  mciacarpal  lx5ne  of  ihc  ihumb  mia 
from  the  joint  bet\vccn  the  first  melacarp:il  and  Ihc  trapczinm  to  a  point  almostan 
inch  above  tlic  styloid  proctss  ol  the  radiua.      2.   That  for  the  long  and  short  radnl 

extensors  of  the  caqius  nira 
Fir..  591.  from  the  insertions  oi  tho« 

iTiuscles  to  a  point  a  Iialf  iod 
ahjove  the  ligament,  3,  Thil 
for  the  exiensor  lon^  pol- 
licis  runs  from  (he  mscrtka 
to  the  upper  btjrder  of  ibe 
lijfament.  4.  That  for  tfae 
exiensor  indicisextendsfrun 
the  iippcr  border  of  the  mrt 
acarpns,  and  that  for  the  e\- 
tcnsor  communis  from  tht 
middle  of  the  mctacarpii-\ 
both  to  the  upper  borderof 
the  ligament.  5.  Thal  in 
the  extensor  minimi  digiti 
runs  from  the  middle  of  the 
metacarpus  ;  and  6,  that  t'-« 
ttie  ulnar  extensor  of  the  cir 
pus  from  the  insertion.  both 
to  the  upper  bordcr  of  the 
ligament. 

I  nfcctive  diseasc  of  the 
dorsurn  of  the  wrist  and  hantl 
is  rare  as  compared  »itb  thf 
palmar  surfacc.  The  dense 
connective-tissue  fibresof  ibe 
palm  run  vertically  doirn- 
ward  to  the  palmar  bsdi 
and  tendon-sheatha,  and  thus 
convey  infcction  directiv  t^ 
the  decper  |>arts.  This  layw 
is  nften  described  as  the  su- 
pcrticial  paimar  fascia.  Tbc 
subcutaneous  connective-tis- 
sue filires  on  the  dorsum  n;n 
horizontaIIy.  and  infectivTin- 
flammation  is  tliercfore  nionr 
likcly  to  remain  superfifial 
(  Warren).  If,  howeva.  il 
Hoes  pcnctraie  and  gain* 
access  to  the  icndon-shcaths.  the  natura!  anatomica!  liniitations  are  those  indical«! 
above. 

Teno-sy  novi  tis  from  strain.  from  gout,  or  from  rheumatiam  is  espccially  fr«jiiwt 
in  these  sheaths.  on  accouni  of  their  exposure  to  wet  and  cold,  and  aiso  becausr  tht 
museles  connected  with  ihem  are  relativelv  weak  and  are  less  often  used  than  thosc 
on  the  palmar  surfacc  of  the  forcarm,  Thcv  are  thus  more  liaf)Ie  to  strain  froii" 
unaccustomed  exertion. 

Gangiion  of  tlie  simple  (non-tuberculous)  variety  is  alao  fre<jucnt  bere,  proba^ 
for  the  same  reasons. 


!/( 
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UtssccUoii  ol  donnim  ol  luuid.  it)HJwtnit  anifidalLr  distended  stmths  of 
cnienaor  tendona. 
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Oneof  the  most  common  and  most  serioits  of  ilic  scqLn;lit  of  fraclUre  of  ihe 
lowcr  cnd  oi  the  radius  is  stifiness  o(  the  wrist  and  fingers  from  adhesions  of  these 
c.xtt-nsor  tctidoiis  and  their  sheaths  to  the  bone,  to  each  other,  and  to  the  surrounding 
structures. 

It  is  important  to  rcmember.  as  Treves  has  pninted  out,  that  "  the  tcndons  do 
not  lie  free  within  the  sac.  but  are  bound  to  it  by  folds  of  synovia]  membrane  in 
much  the  same  way  as  the  bowel  is  bound  to  the  abdominal  parietes  by  its  mesen- 
tery  (Fig.  492).  Thesc  folds  may  bc  ruptured  in  severe  sprains.  when  the  nutrient 
vessels  for  ihe  tendon.  wluch  aro  contained  in  thcm.  may  be  torn.  Rupture  is  fol- 
lowed  by  effusion  into  the  sac.  These  folds  are  alraost  absent  within  the  digital  sheaths, 
the    slight    ligamenta 

longa  and  brevia.  near  F'^-  59'- 

the  insertion  of  the 
tendons.  being  thesolc 
representatives.  Sy- 
novial  saca  are  lined  by 
endothelium,  and  have 
extremely  free  com- 
munication  with  the 
Iymphatic  vessels  nf 
the  part.  Hence  the 
free  absorptioii  of  in- 
fecti\'e  matter  froin 
such  cavities.'* 

The  arrang^ement 
ol  the  svnovuil  sheaths 
bencath  the  anterior 
annular  ligament  is 
of  ^reai  practical  im- 
portancc  [Fig.  592). 
There  are  two  sacs, 
one  for  the  tcndons  of 
the  superriclal  and  the 
dcep  flexors  ;  one  for 
the  long  flexor  of  the 
thumb.  They  extcnd 
upuard  to  about  two 
finger-breadlhs  above 
the  annular  ligament. 
Downward,  that  for 
the  thvimb  extends  to 
the  insertion  nf  the 
tendon  in  the  terminal 
pha]anx  ;  the  diveitic- 
ula  for  the  index,  mid- 
dle.  and  nnj;  fingers 
end  about  the  mid- 
dle  of  the  metacarpal 
bones;  that  for  the  lit- 
tle  fingcr  accompanics 
the  tendon  of  the  deep  ficxor  to  its  insertion  in  the  laist  phalanx.  The  5)'novial 
sheaths  for  the  digital  portions  nf  the  flexorB  for  the  index,  middle,  and  ring  fmgers 
cxtend  upu-ard  only  to  about  tiie  necks  of  the  corresponding  mctacarpa]  bones.  They 
are  thus  separated  by  an  interval  of  from  half  an  inch  to  an  inch  from  the  synovial 
sac,  extending  up  under  ihc  annular  ligament  to  the  forcami  (  Kig.  592). 

It  results  from  fhis  that  infections  ( felnns,  wounds.  ctc.  j  nf  the-  thiimh  or  little 
finger  are  especiallv  apt  to  extend  iipward  above  the  urist  and  involvc  the  forearm. 

Compound  ganglion  ( tuberculons  teno-synovitis)  fre<]uently  affects  the  common 
synovial  kic  of  the  Hexor  tendons  and  not  infrequendy  that  of  the  longus  pollicis. 


-Antciiorenna* 
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©f  insertion  of  ihe  dclloid  and  coraco-brachialis,  ;iiul  embractrs  pari  ol  tlie  orijjin 
of  thc  hrachialis  anlicus  and  inlcnial  head  of  the  triccps,  and  is  thcrcforc,  and  on 
account  of  the  intimale  atlacbnu-nt  of  the  pyrirtsteum  (pai^f  272),  a  not  uncommon 
seat  of  c-vosloscs.  (  ^ )  The  region  ia — by  reason  ol  the  close  relation  of  thpse  mus- 
cles  to  ihe  bone — a  frequent  seat  of  ununitcd  fmcturc  (page  273).  (4)  The  nutrient 
artcrv  cntcrs  ihc  bone  and  ihc  superior  profunda  aricry  and  mitsculo-spiral  ncrve 
\vind  around  its  postcrior  surfacc  ai  ihat  level,  at  which  aiso  the  lesscr  internal  cuta- 
ncous  nvrve  and  thc  babilic  vcin  pcnclrate  thc  dccp  fascia,  thc  median  nen'e  crosscs 
llie  brachlal  arlerv,  and  tlie  ulnar  nerve  leaves  it. 

On  the  outcr  surfacc  of  the  arni  bclow  the  Insertion  of  thc  dcltoid  can  be  scen 
ip  shalloiv  furrow  (Fij;.  596)  between  thc  onter  head  of  thc  triccps  and  the  brachio- 
radialis  which  indicatcs  the  position  of  tlie  external  intermuscular  septum  and  of  thc 
jcternal  siipracondyloid  ridge  (pajje  27.^)  . 

On  the  poslerior  surface  of  the  arm  the  three  heads  of  the  triceps  can  b«?  seen 
hen  ihe  forearm  is  stron>;ly  estended  ( Fij;.  596 ).  Thc  outcr  head  makcs  a  distinct 
prominence  jusi  beneath  the  postcrior  border  of  thc  dcltoid  ;  the  innL-r  hcatl 
is  less  distinct  :  tlie  lonjr  head  cnmcs  into  view  wlicre  it  descends  frotn  between  the 
two  tercs  musclcs.  and  l<iwer  in  Ihe  arni— where  it  has  becorne  tendlnous — is  indj- 
caled  by  a  broad.  shallow  cJepression  ciidinj^  at  the  olccranoti.  The  long  and  outcr 
heads  cover  tlie  nmsciilo-spiral  ner\e  and  superior  ]>rofunda  artery  from  jiist  beneath 
'  ,e  postcrior  axiliary  fnUl  to  the  point  where  thev  perf<>ratc  llie  external  septum. 
On  the  anterior  and  inncr  surfaces  of  thc  ami  the  rounded  swell  of  the  biceps 
id  the  externa]  and  internal  bicipital  furroHS  are  ihe  most  iinportant  landmarks. 


Fig.  595. 


DeltoJd 


Tendon  of  H«iior 
orpl  radUlis 


tWct-p9 


Exieiiftors 


Tendon  ol  polmoris 
longuft 
Truiivenc  furrawa 


AnlcTD-mcdbn  Mirfftce  ol  ilKbt  arm,ihowln|[  modvtlinjc  on  Mvlag  aubject 


iie  elevation  of  the  biceps  shades  oflt  superiorlv  into  the  narrower  and  less  distinct 
prominence  of  the  coraco-brachialis  whcre  it  comes  into  view  below  and  beneath  the 
anterior  axillary  fold.  Inferiorly  ic  narrows  cxternally  and  nicrgcs  into  the  biceps 
tendon,  easily  seen  passin^  into  the  forearm  in  the  decp  interval  beiween  the  rounded 
supinator  and  extensor  mass  on  thc  radi;d  sidc  and  the  pronator  and  flexor  mass  on 
the  ulnar  side  (Fijj.  595).  Intemalh'  the  broader  f]at  slip  of  bicipital  fascia — the 
inncr  tendon — may  be  seen  wich  its  sharp  upper  edjje  \vl)cn  the  forearm  is  semi- 
flexctl  and  the  biceps  is  In  strnng  action.  Thc  outcr  bicipital  furrow  indicatcs  thc  posi- 
tion of  the  subcutaneous  ce|)ha]lic  vcin.  The  inncr  an<l  deeper  furrow  uiarks  the 
line  of  the  [sisilic  vejn  (subcutaneous  in  its  knver  half.  tlien  subfascial ),  of  the  median 
ncrvc  and  the  brachial  vessels,  and  in  its  upper  half  ol  the  ulnar  ner\'e.  To  the  outcr 
side  of  the  outer  furrow  from  abnvc  downward  lic  thc  <lcltoid,  the  outer  head  of  the 
triccps,  the  outer  portion  ol  ihc  hrachialis  antictis  and  the  brachio-radialis.  and  the 
common  cxtcnsor  mass  (  Fipf.  596).  To  thc  inncr  side  of  the  inncr  fnrrour  are  seen  the 
coraco-brachialis.  the  lonjj  head  and  thcn  the  inner  head  of  the  triceps,  the  hrachialis 
anlicus.  and  the  pronato-flcxor  mass. 

At  thc  bcnd  of  thc  clbow  antcriorly  thc  subcutaneous  veins  are  oftcn  \'isible. 
Their  arranpcment  is  siiffiricntiv  described  an:I  fitrurcd  elsprtherc  TpatJie  892, 
F^'R-  7^4)-  The  bicipital  fascia  passes  between  the  median  basilic  vein  and  brachial 
artery,  and,  by  springinjjj  from  the  inner  edge  ol  the  biceps  tendon,  makes  that  edge 
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The  two  sacs  occasionallv  comrnunicate  with  each  other.     On  account  of  thc 
o(  ihu  aiinular  lij^ament,  the  clistention  has  a  central  constriclion  and  ex(Miisioii5  i 
the  palm  and  ab<ive  the  wrist. — "  hrmr-glass  shape."     These  tendons  also  aic  uii 
involved  in  fractures  nI  the  lowcr  end  of  the  radius,  althotigh.  on  acconni  oi  the 
that  the  estensors  are  in  cluser  relation  to  that  bone  ihan  is  the  deep  flexor,  and 
that  the  other  flexors — exceptiny  the  longiis  (>ollicis — are  stili  iarllier  sejiuraled 
it.  limiLaliun  ui  their  motion  is  neilher  so  fretjucnt  nor  so  marked. 

lu  the  palm  uf  the  liand  the  thenar  and  hyixjthenar  eminences  are  cftvered 
by  their  fascio;,  which  se]>arate  theni  from  the  central  space  of  the  palm  ihn^ugli 
vvhich  the  flexor  tendons  run,  and  over  which  is  spread  the  fan-shapcd.  deep  p;Oinar 
fascia,  bcKiniiin^  al  the  tendon  of  the  pabnaris  loiigus  above,  and  spreadin(^  rttt!  t-i 
be  dividcd  hclovv  intn  the  sli^"«  for  ihe  lin^^ers  (Fig.  587).     Tninsverse  lilirt- 
aiid  strcngthen  ihcsc  slips,  wliich  send  Hbres  also  to  the  sheaths  of  the  fle-xtir  it  t 
and  to  the  skin. 

It  may  bc  noled  herc  that  firogrrssivt-  muscular  atrophv  usually  begins  in 
hand  muscles,  aflfecting  first  those  of  th<-  thenar.  then  those  ol  the  livpcithenar 
nence,  and  ncxt  the  interoasci.    When  the  latter  are  greatly  vvasted  the  liand  assui 
the  appearance  of  a  bird*s  claw. — the  mahi  en  griffc  (  Duchenne). 

Dupuytnn  s  (onhariioti  affects  chieflv  the  dij^tal  prolonjjations  ol  the  palimr 
fascia,  although  it  extcnds  secoudarily  to  the  bimdlt-s  of  fibres  uniiin^  the  skin  and  thf 
aponeurosjs.  It  begins  usuallv  as  a  dense  thickeninjf  of  the  fascia  near  the  lineol 
the  melacarpo-plialangeal  articulation.  It  extends  in  Imth  directions,  the  crmcomiiaitt 
shortening  slowIy  drawing  down  first  the  distal  and  ihen  ihe  intcrmediate  phal; 
The  skin  becomes  closcly  adherent  to  the  contracled  fascia.  The  condition  is 
oftenest  in  hands  subjected  to  lre<)uent  sHght  traumatism,  as  in  laborers.  or  in  ibosc 
of  gouty  or  rheumatic  pcrsons  |3ast  middle  age. 

Bencath  the  tlexor  tendons.  and  above  the  interossci.  the  metacarpul  bones,  and 
the  radial  arch.  lies  another  laver  of  fascia  ( interosseous)  whicb  resisis  biit  feebljr 
the  passage  of  pus  touards  the  dorsiim  of  the  hand.  It  is  connectcd  with  the  thenar 
and  hypathenar  fascia-. 

Soveral  varieties  o\  pa/mar  af>sr^ss  have  been  described  (Tillaux')  in  accord- 
ance  \vtth  the  original  site  of  the  infcction.  the  spread  of  \vhich  \\\\\  be  determined  b)' 
the  above-mentioned    anatomical   considerations.      (a)    Inieciion    just   beneath 
thick    cpidcrmis   causes  a   superftcial  puslide  or  absccss  (subcpidermic)  which. 
promptlv  and  freelv  opened,  gives  rise  to  no  difficulri*.       {b)  Infection  beneath 
skin  (suhdemiic)  is  attended  by  more  pain,  and.  if  neglected.  inav  penetrate  ibf 
aponeurosis  ;   but  it   is  separated  by  th.it  stnicture  from   the  s^movial  sheaths 
cavities  ;  il  mav  bc  widcly  opened  wilh  no  reference  to  the  latter  or  to  vessels :  il 
aiTCompanied  by  little  or  no  swelling  on  the  d<)rsuni ;  it  has  no  tendency  to  extcnd 
to  the  \vrist  ;  movements  of  the  ftngcrs  are  not  vcry  painful.     (O  Subdermic  in" 
tinn  beginning  in  the  spaces  just  above  the   interdigital  clefts  </.r. ,   In-tvetn  ibt 
digital  slips  of  the  palmar  fascia )  mav  extend  by  continuity  of  connecti\"e  ti.ssue  very 
rapidly  to  the  dorsum  ol  the  hand,  which  may  then  appear  to  be  the  chief  seatof  tiie 
infection  ;  the  syniptoms  are  relativelv  mild,  as  the  tijxic  exudate  is  not  under  (fteat 
pressure.       (d)    Subaponeiirotic    infection  —  true   palmar   abscess  —  is   exccssivtly 
painful,  extends  rapidlv  to  the  dorsum  by  perforating  the  interosseous  fascta, 
often  to  the  front  of  the  uri.st  and  forearm  hy  fnllowing  up  the  lIexor  tendons  ;  Iti 
ments  of  the  fingcrs  are  painful  ;.the  dorso-palmar  diaineter  of  the  hand  is  v; 
increased  ;  the  constitutional  svmptoms  are  often  marked. 

Such  aliscess  may  also  point  just  ab<ive  the  interdjgital  webR  or  near  the  ulnar 
radial  (»rders  i)f  the  hancl.      Eariv  incision  is  imperative  and.  if  madc  over  the  line 
a  metac:u^>al  bone  and  limited  in  an  upward  direclton  by  a  trarisverse  line  correspond- 
ing  to  that  of  the  web  of  (he  fully  extended  thumb  ( to  avoid  the  digilal  vcsslIs  iikI     . 
palmar  archcs),  mav  bc  made  freelv.     Above  the  ivrist  the  region  of  safety  fe  just  to 
the  ulnar  side  of  the  {»ilmaris  longus.  ! 

On  the  fingers  the  skin  resembles  in  its  characteristics  that  of  the  hand.     On  the 
palmar  surface  of  the  (irst  and  sccond  phalanges  the  skin  ;i.nd  the  subcutaneous  ^l,3^H 
connected  with  the  dense  fibrous  she;>th  of  the  rtexor  tendons  hy  verticil  crmnecTiH^H 
lissue  tibres,  and  at  the  level  of  the  jcints — where  the  sheaths  are  Iax  and  thinner— 
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melacarpiiLl  Uivu 

AlHlm-lnr  p<ill.. 

FlcKor. 
lire  v  M  |)ull. 


.TctHloo  of  Rrx.  loajm  po)l. 
AdductorpoIL,  obl.  portton 


^. 


DtsMclkm  of  nictacnrpo-phalangcal  dlslocallon  of  IhtiRib. 


Bssels  tthich  pt-ntrtrate  che  slieath  to  supp!y  the  tenilons.      Over  tlit  last  phalanx 

lbro-fatty  subculaiufius  laver — ^the  "  ijulp "  of  the  tinger — lics  direcllv  upon  the 

l5tL-um. 

Knfeclton  of  the  dorsiim  of  a  finger  often  originates  near  or  about  the  root  uf  a  nail 

ichia)  and  m.\v  involvc  the  matrbc  of  llic  latter.     It  is  not  under  mtirh  pressune, 

jis  thcrtfore  not   usually 

ps,  a]tho\)gh  through  the  F'«-  593- 

I  and  Ivmphatics  it  inay 

|)tionally   cxtcml    rapidly 

le  ann. 

Infection  of    the   palmar 

ce  of  3  tinj^er  (  panaritium , 

Bvcliia,  whitl(i\v.  fel»"nj  is 

uro   chief    variciics :   (a) 

fianeaus.    in    which    the 

Itoms  are  at  tnst  Hmiled 

t  seat  of  infection  anil  are 

[iiciat,  althoujjh,  as  it  is  a 

ccliulitis,   thoy  may  cx- 

lo  the  (lorsiim  or  towards 

nlm  ;  and  Kb)  Ihecal,  uith 
severe  pain,  grealer  lini- 

n  oi    tlexioii,  and   more 

I  extension  upward. 

If  the  felon  involvcs  the 

I  |x>rtion  of  the  fin>i;er,  the  close  relation  of  ihe  "  piilp"  and  the  periostenm  of 

Ist  phalan.x  niakes  necrosisof  that  bone  frequent.  although  its  npper  part  usuallv 

fes  because  i  a)  it  is  an  epijihvsis  :  {b)  the  insertion  of  chc  tendon  of  ihc  deep 

r  probably  kee[>s  up  its  Ijlood-supplv  (Tre\e.s). 

The  absence  of  the  tendon-sheath  over  the  botlv  and  tip  of  the  list  phalanx  pre- 

I  ihc  conversion  of  the  suijcutaneous  into  the  ihecal  variety.  iinless  the  infection 

lds  upwai'd  as  far  as  the  base  of  the  phalanx. 

Eiseulierc  ihe  ihccal  variety  often  results  from  cxtcnsion  from  a  siibcutaneous 
by  the  vertical  connecdve-tissue  fihres  and  the  vessels  already  mentioned.     The 

phalangeul  juints  are  often  af?ec[ed  because  it  is  opfKistte  them  that  (a)  the 

I  _      tendon-sheaths    are    thinnest    and 

fiG.  594.  i^b)  the  vessels  enter.      In  infeclion 

of  the  tendon-sheaths  of  the  inrlex, 
middle,  and  rinji;;  lingrrs  tlie  np\vard 

I       uk  ^^^^^H  i-xtension    is  arresleil,  al   least  for 

P     H^^  ^^^^^^^^^^^^A     ^  tinie,  abonc  opposite  the  necks 

I       ^^^nw.  ^-^^^^^^^^I^^HI^^^^^     ^   ^'^  mctacarpal  bones.       If  the 

thuiiib  or  liitle  ("mger  is  iiivolve<!, 
the  infecUon  is  Iikely  to  spread  to 
a  higher  leve]  (page  615). 

The  so-ealled  "  snlKUticular" 
fclon  is  a  superficial  pustule,  \vhile 
the  "  subperiosteal"  felon  may 
either  result  from  extensi()n  of  ihe 
fure^oing  varieties  or  may  be  nrigi- 
naUy  an  tnfective  osteo-periostitis 
or  ostco-mvclitis. 

In  reialion  lo  ampiitalion  of 
the  fmgor  it  inay  lx*  natei)  that  ihe 

tion  of  the  flexor  sublimis  tendon  into  the  sides  of  the  second  phalanx  rL-ndcrs 

Itntinn  at  the  metacarpo-phalangeal  joint  often  more  satisbctor>'  in  its  results 

one  done  ihroui^h  the  lirsl  phalanx  or  first  interphalang:eal  joint. 

Disloialion  of  the  first  phalaruc  of  the  ihumb  upon  the  doi"sum  of  its  mctacarpal 

'requires  special  mention  on  account  of  the  difficulty  of  reduction.     It  has  been 


iAMrintr  poajlioa  of  bone«  in  dislnratron  of  ihnmli. 
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attributcd  {a)  to  the  gripping  of  tlie  neck  nf  the  metacarpal  bone  behi-ecn  li 
flexor  bruvis  pullicis  and  ihc  obliqut  ]>oriioii  of  the  adductor  pullicis  (these  ohen 
bein^  considercd  :ls  the  l\vo  heacU  i.(f  ihe  flexor  hrevis  |X)lIicis;  ;  (6)  to  a  sii  'i 
entanglcmcnt  of  iht:  hc:ad  and  nt-ck  in  ihc  slit  in  the  capsulc  ;  (r)  lo  iho  wiiKii  . 
ihf  tundiin  of  the  (le.\i)r  Iniigiis  piillici-s  around  the  neck  of  the  b<jnc  ;  and  {dt  ii> 
the  interposition  of  the  gleno-st^amoid  plale.  ()I  ihtae  thtories  the  last  two  sitan 
lo  oflfer  the  most  satisfaclor)'  cxptanadoii  of  the  diflicullies  met  wilh  in  attcmpis  u 
replacc^nicnl. 

The  Surfacc  Landmarks  of  the  Upper  Extremity. — TheaxiUa  <pa^'c57^i 
is  very  distincUv  bttunded  anleriurly  by  ihe  luw  er  border  tif  ihe  ptx*toralis  major,  wh)ch 
runs  in  the  line  of  ihe  litth  rilj  froni  tlie  sixlli  costal  rartilage  lo  the  external  bicipilal 
ridge  ;  posteriorly  by  the  loivcr  edge  of  the  latl.ssuims  dorsi  and  teres  major,  ejttend 
ing  to  ihe  hic-ipital  j^ronve.  Thi*  shapH^-  of  tht-  axillary  fcissa  varies  uith  the  position 
of  the  ann,  beconiing  deeper  when  thi^  arin  is  niised  at  a  right  an^le  to  the  tnink  or 
when  the  great  pectoral  and  latissiniu^i  are  contrarted.  With  the  arni  stili  fartiicr 
elevated,  the  depth  of  the  space  decreases  as  traction  on  thtjse  muscles  appruximalt> 
the  axillary  liorders  and  the  humera!  head  enters  and  partlv  oMiterates  the  ca\ity. 
With  the  ami  close  to  the  thorax,  the  third  rih  may  fie  reached  bv"  the  expU)rii 
finger.  The  concavily  of  the  space  is  lessened  or  effaced  by  glandular  tumors. 
sions  of  blood,  or  collections  of  pus  (page  582).  In  opening  ati  axi]lar>'  abscess 
should  be  remcmbered  ihat  the  inncr  or  thoracic  wall  is  the  direclion  of  safety  so 
as  the  great  vessels  are  concerned. 

In  the  region  of  the  shonider  the  rounded  snriace  is  produce<i  by  the  thick 
dehnid  muscle  spread  over  the  greiiter  tuberositv  of  the  humerus.  It  is  fuUer  anten- 
orly  than  posterior]y.  partlv  on  accounl  of  the  presenee  of  the  lesscr  tiibcrosity  in 
ibe  foriner  position,  but  ehiefly  because  the  liinder  ponion  of  the  muscle  is  ihjnner 
ihan  the  forc  part  and  because  of  its  close  attachnicnl  lo  the  infraspinatus  fascia  and 
muscle.  The  greatest  width  oi  the  shoulders  does  not  correspond  to  the  poinis  at 
which  the  deltoid  nuiscles  overlap  the  head  of  the  humerus,  but  is  at  the  level  of  the 
lower  border  of  the  anterinr  axillar)-  fold, — t.e.,  on  the  level  of  the  point  at  ulii" 
the  various  bundles  of  deltuid  fibres  aro  galhered  togethor  to  paas  to  their  insenii 
(Thomson).  The  bony  points  in  this  regir>n  have  been  described  (  pagcs  270.  271 
280).  The  anterior  border  of  the  delltjid  presents  a  rounded  eminence  boum' 
internallv  above  l)y  the  infmclaviciilar  fnssji  {i-vVe  rw/ra )  and  l)elow  by  the  clfis 
applied  imtcr  margin  of  the  pectoralis  major.  In  the  shaUow  groo^-e  belween  th' 
two  muscles  the  cephalic  vein  and  a  branch  of  the  acromio-thoracic  artery  are  lo 
found.  Just  extenial  to  the  groovc  iinder  llie  inner  hbres  of  the  deltoid  is  theci 
coid  process  (page  255).  The  infraclavicular fossa  is  the  iriangular  interval  boum: 
by  the  outer  tibres  of  the  pecloralis  major  internalU*.  the  inner  fibres  of  ihe  ddl 
external!y,  and  the  davicie  above.  The  surface  depression  kno\vn  by  this  namerni 
be  much  hirger  than  this  intermusctilar  inter\al.  and  niay  ahnosl  corresjMJiul  in  cxt 
to  the  rnof  of  the  superticial  infraclavicular  triangle  (  page  581 ).  It  is  not  very  murki 
in  muscular  subjects.  It  iseffaced^-owing  to  tension  of  fascia  anti  miLsdes — in  si 
coracoid  ltixation  uf  ihe  humerus,  or  in  fraclure  oi  the  cla\icle  with  marked  di^ai 
ment  of  the  fragments.  It  may  l>e  converted  into  a  rounded  elevation  by  glandular 
growths  cxlending  upward  from  the  axilla,  or  by  the  head  of  the  humerus  in  intu-, 
coracoid  (inlraclavicular)  lu.vation.  Al  ihe  btutom  of  this  fossa,  just  within  the  o 
coid  process, — />. ,  not  far  f  m  m  the  midtlle  of  the  clavicle, — the  hrst  portion  of 
axillary  arterv  may  he  compressed  again.st  the  .second  rib  by  pressure  direeled  l»i 
\vard  and  a  little  inuard.  the  patient  heing  supine. 

The  poslerior  lx>rder  of  the  deltoid  above  is  tendinous.  is  closely  attached 
the  infraspinatus  muscle  beneath  it.  and  is  scarcely  discerniblc.  Hclou  it  is  thickef 
and  presents  a  \vell  niarked  rounded  cminence  i.vhieh  inclines  from  lx-hind  furward  tn 
meet  the  anterior  border  at  the  middle  of  the  outer  side  of  the  arm,  where  a  dislinct 
depression  indicates  the  inserlion  of  the  cleltoid  (  Fig.  595 ).  This  depression  is  a  v 
ahle  practical  landmark  for  the  reasons  that  :  (  1  )  It  corrcsponds  to  the  middle  of 
shaft  of  thr  humerus.  where  the  two  curves  of  the  bone  unite  and  wherc  the  cyl 
drical  joins  the  prisniatic  part  of  the  shaft,  which  is  thore  smailosl,  hardest,  and  least 
elaslic  (page  272),  and  hence  is  most  frequent]y  broken.    (  2)  h  indicates  the 


PRACTICAL    CONSIDERATIONS:    SURFACE    LANDMARKS.     619 


of  insertion  of  thc  dt-ltoid  and  coraco-brachialis,  and  embraces  part  of  thc  origin 
of  tliL-  brachialis  aiiticus  and  tiitcrnal  licad  of  thc  triccps,  and  is  thcrefore,  and  on 
account  nf  the  intimaic  auachmt*nt  of  the  periosteuin  (page  272),  a  not  uncoinmon 
seat  of  exosioscs.  (t,)  The  region  is — by  reason  of  thc  close  relation  of  these  mus- 
cles  to  the  bone — a  irequent  seat  of  ununitcd  fracturc  (page  273 ).  (4)  The  nulrlent 
artcry  entcrs  thc  bone  and  thc  siiperior  profunda  artorv  and  miisculo-spiral  ncrvc 
wind  aroimd  its  pnsterior  surfacc  al  ihat  level,  al  which  aUo  thc  Icssor  intemal  cuta- 
ncous  nt-rvc  and  llie  basiUc  vcin  pcnetratc  the  dccp  fascia,  thc  median  nerve  crosses 
the  brachial  artery,  and  llie  uhiar  ner\e  leaves  it. 

On  the  ouler  surfacc  of  the  arm  beIow  thc  insertion  of  thc  deltoid  can  be  seen 
lie  sIiallow  furrow  (Kig.  596 )  tictuecn  thc  ouicr  hcad  of  the  trici-ps  and  the  brachio- 
radialis  which  indicatcs  the  positloii  of  the  extemal  intcrmuscular  septum  and  of  the 
cxternal  supracondvloid  ridge  (pagc  27,-^)  . 

On  the  posterior  surface  of  the  arm  tlie  three  heads  of  llie  trtceps  can  bi;  seen 
when  the  forcami  is  stronglv  e.Mended  ( Fig.  596 ).  Thc  outer  hcad  inakes  a  distinct 
prominence  just  beneath  thc  posterior  border  of  thc  deltoid  ;  tfie  inner  hcad 
is  less  distinct ;  ihe  long  hcad  cnnies  into  vie\v  uliere  it  descends  froiii  between  the 
two  teres  inusctes,  and  lower  In  the  arm — wherc  it  has  bccome  tendinous — is  indi- 
cated  by  a  broad.  shal]ow  dcijressiun  eiidinjj  at  thc  olccraiion.  The  long  and  outer 
heads  cover  the  inusculo-spiral  nerve  and  superior  profunda  artery  froni  jnst  beneaih 
the  posterior  axtilary  iulil  in  tlie  jioint  where  lliey  perforatc  the  external  septum. 

On  the  anterior  and  inner  surfaces  of  the  arm  tlie  rounded  s^ell  of  the  biceps 
nd  the  external  and  intemal  bicipital  furrows  are  the  most  important  landmarks. 


Fig.  595. 
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The  elevation  of  the  biceps  shades  of?  superiorIy  into  the  narrower  and  less  distinct 
prominence  of  the  coraco-brachialis  \vherc  it  comes  into  view  bclow  and  beneath  the 
anterior  axinary  foM.  lnferiorly  it  narrous  externally  and  merges  into  the  biceps 
tendon,  casilvseenpassing  into  ihe  forearm  in  thc  deep  interval  bctween  thc  rounded 
supinator  and  exten3or  mass  on  thc  radial  side  and  tlie  pronator  and  flcxor  mnss  on 
the  ulnar  side  fFig.  595).  !nlernany  the  broader  tl;it  slip  of  bicipitat  fascia — the 
inner  tendon — may  be  seen  with  its  sharp  upper  edj;fe  whcn  thc  forearm  is  semi- 
flexcd  and  the  biceps  is  in  ^^trong  action.  The  outer  t>icipi[a]  furro\v  indicatcs  the  jiosi- 
lion  of  the  subcnianeous  cephalic  vcin.  The  inner  antf  deepcr  furrow  marks  the 
line  of  thc  basilic  vein  (subcutaneous  in  its  lo\ver  balf.  then  subfascial ),  of  the  median 
nerve  and  the  brachial  vessels,  and  in  its  ujjpcr  half  of  thc  ulnar  nerve.  To  thc  outer 
side  of  the  outer  furrow  from  afjovc  downward  lic  the  <!eUoid,  the  outer  head  of  the 
triceps,  the  outer  portion  of  thc  brachialis  anticus  and  the  brachio-radialis,  and  the 
common  extensor  mass  ( Fig.  596 ).  To  the  inner  sidcof  thc  inner  fnrrow  are  scen  thc 
conico-brachialis,  the  long  licad  and  thcn  the  inner  hcad  of  thc  triceps,  tlie  brachialis 
ticus.  and  the  pronaio-flexor  mass. 

At  the  fjond  of  thc  cll>ow  antcriorlv  the  subcutaneous  veins  are  often  ^■isibIe. 
Their  arrangemirnt  is  sufficienth*  il^scribed  and  figured  i*lspwhere  f  page  Hg2, 
Fig.  764).  The  bicipital  fascia  passps  between  the  median  basilic  vein  and  bnicfiial 
anery,  and,  by  springing  from  the  inner  edge  of  the  biceps  tendon,  makes  that  edge 


620 


HUMAN   ANATOMV. 


less  dUtiiirt  to  bolh  sight  aticl  touch  than  the  outer  edjje.     Jusl  withio  thc  iR 
tijjiu  is  the  bracliiiil  arlcrv  uiul  fartin-T  in  llic  median  ncn*e. 

Tile  fold  of  thc  L'lbow  is  u  iraiiKversc  crease  in  the  skin,  seeu  in  flexian,  convc 
downward,  and  ruiinin^  frum  thc  lip  of  one  c(jndyle  tu  tlic  tip  uf  the  olher.     It  Itd 
abovt;  tlie  line  of  thc  clbow-joint.      In  dislocaiion  of  the  radlusi  and  tilna  b.'iikua 
the  lower  end  of  the  hunit-rus  is  hclow'  this  crcasc  ;  in  fractiirc  of  the  humerus  aliuvi 
the  condylcfl  ihe  lo»cr  end  of  the  uppcr  fragment  is  cithcr  on  a  Hnc  with  oral 
the  crease.     Thib  reUtiun  uill  iiol  bc  dcmonslrable  iii  thc  prcscncc  of  iiiuch  btrciltti 
33  this  fold  is  then  obliterated. 

On  the  frout  of  theforearm,  bclnu'  theapeN  of  tlie  triangulnr  spacc  rcsultingl 
llie  convei^ence  of  tlie  tw(>  niiisciilar  mosses  descending  from  thc  condvlar  rejjion 
there  are  no  salient  snrface  landmarks,  and  nonc  of  great  praclical  importanct  unti 
the  ttrist  is  roached.      Many  uf  those  of  that  reijion  and  of  the  hand  liavc  been  <' 
scribed  (|»ages  2?8.  22y.  2.';o.  320).      It  shoiiUI,  howcver.  be  noted  that.  iiistca<f< 
being  fiattened  frum  before  back\vard  and  widesl  froni  side  to  side  as  when  in  ih 
aupinc  position,  the  forearm  when  the  hand  is  pronated  becomes  roimdrti  and 
antero-posterior  slij^htlv  exceeds  its  latcral  thickness  (Thomson).      This  is  due 
the  fact  that  the  tcndons  of  the  supinator  and  extensor  masaes  are  held  in  groov 
in  the  lower  end  of  the  mtlius  by  the  posterior  annular  h^ament,  ajid  are  thusi 
rie<l  tu\vards  the  nina  whcn  the  radius  moves  in  that  direction. 


Fig.  596. 
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Of  the  two  transverse  furro\vs  on  the  flexor  snrface  of  the  wrist  the  lowcr  is 
more  marked.     It  isalmost  tIireo-qnartors  of  an  inch  ltelow  the  summit  of  ihe  iipiva 
curve  uf  iheurust-joint,  is  on  the  Hne  of  thc  iniercarpal  joint  and  of  the  upiK-r  bon 
of  thc  anlerior  anniilar  ligament.  and  is  about  a  half-inch  above  the  carpii-metatarj 
joint.      At  the  wrist   thc   palniaris   tendon — when   preseiu^is  niade   promincnt 
e.\lendinj<  the  digits,  slighilv  flL'xing  the  wrist,  and  rloseIy  approximating  the  tht-i 
and  hyp(tihenar  emiiiences.      To  its  ratiial  slde  froni  \vithiii  uutward  lic  the  mcdč 
nerve.  the  lendon  of  tlie  fieAor  car]n  radialis,  and  the  radia!  arterv.     To  115  wi 
sidc  hc  tirst  thc  ro\inde<l  elevation  madc  by  the  fle.tor  sublnniH  tcndons.  then  the  a! 
artcry,  and  thcn  the  ficxor  carpi  ulnaris  tendon,  made  casilv  palpable.  although 
vcrv  proniinent,  by  stron^;  flexion  of  the  wrist  and  litlle  finjfcr. 

On  the  ]jostero-lateial  ;is|jeot  of  thc  forearm  niav  l>e  sc*cn  : 

1.  The  elevation  of  the  anconeus,  trianjjular  in  shape,  lo  the  radia!  side  t>i 
posterior  snI)cmaneoiis  snrface  of  the  olecranon  and  se^virated    from   the  comni 
extensor  mass  by  a  well-defined  deprcssion.     This  niuscle  and  thc  cxpansion  ot  tlw 
triceps  tentjon  that  covers  it  are  of  yreat  vaUie  in  ihe  movcnu-TU  of  c-\)cnsion  ai  i\k 
forearm  after  excisi(>n  ni  thc  elI)ow, 

2.  Tlie  curved  border  uf  ihe  uhia  (subciitaneous  Lil  hupination ),  at  the  botti 
of   the  uhtar  /iirrou',  between  the  flcjcor  carpi  ulnaris  and  the    common  ext 
group.  is  easi!y  accessible  for  exaniinatton  through  its  whole  lenj^th  (page  289 1. 

3.  The   verv    iniporlart  deprcssion  just  bclow  the  cxtcrnal  condyle  and  exter- 
nal  to  the  otecranoii  has  bevn  described  (pagc  296 j. 
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4.  The  oblicjue  rlevulion  ht-giiininj^  at  ihc  Iower  thirtl  of  the  ion-arin  in  tlic 
interval  led  by  ihe  tlivtTg^trtice  of  ihe  supinatnr  and  the  common  tixlens(jr  ninscles. 
aiid  niiinin^'  downw:ir<l  ;ind  cnitivMrd.  to  be  lost  on  the  posterior  siirlace  of  the 
thumb,  ruprtrst-nu  the  exlensor5  of  the  thumb  crossinjf  tjver  ihe  tendons  of  the 
extcnsores  carpi  r^dialis  longior  and  bicvior  to  tiieir  pc^ints  of  Insertion  (Fig.  582), 

5.  The  bonv  points  to  bc  seen  and  felt  at  tlie  elbow  and  urist  have  been  de- 
scribol  in  their  praclical  relations  in  conneclion  with  the  I>ones  and  joints  (pagcs 
287.  296,  50S,  320.  330).  The  lendon  ni«:>st  easilv  identified  on  the  dorsimi  of  die 
vrrist  is  that  of  the  exiens(jr  longus  pollicis  \vhen  the  thumb  is  stronglv  extended  and 
abductcd.  It  is  the  pf«tcrinr  or  inner  boundary  of  the  holloNV  at  the  base  oi  the 
thumb  ( ivi/r  trt/nt  j,  and  its  j^ruove  in  the  hnver  end  of  the  radiiis  is  alKuit  tlie  niiddle 
of  the  posterior  stirlaec  and  just  to  the  uhiar  side  of  the  promlnent  middle  thecal 
tubercle. — a  Uheful  landmark  (page  296;.  The  teiidun.  just  before  il  reacbes  the 
radius.  corresponds  appruxiniately  to  the  scapho-semilunar  joinl. 

The  siirface  inarkinjits  of  the  palm  of  the  hand  are  often  \akiai>le  landniarks. 

The  most  important  are :  (i )  The  triangle  called  the  "  hul!ow  of  the  hand,"  the 
"cup  of  the  [>alm."  etc,  ihe  base  of  wbich  corres|x^nds  to  the  three  elevations  oppo- 
site  the  inlerdigital  clefts, — forn»e<1  by  prolnisioii  of  fai  betueen  the  flexor  tendons 
and  ihe  digital  slips  t^f  the  palmar  fascJa  and  by  tlie  dislal  extremitics  of  the  Ktinbri- 
cales. — and  seen  best  when  the  nieiacarpo-phalaiiKe-.il  joints  are  extentled  and  tlie 
interphalangeiil  joints  ;ire  flcxed.  The  sides  of  the  triangle  are  formed  by  the  thenar 
and  hyiK»thenar  emincnces.  Over  ihis  palmar  hollow  the  intimate  connection  of  the 
skiii  and  fa^cia  is  of  praclical  importance  ( page  613).  (2)  The  chief  cutaneous 
creases  (Fig.  597)  are  four  in  number  :  (a)  from  just  above  the  apcx  of  the  palmar 
triangle  to  the  radial  sitie  of  the  haml  above  the  base  of  the  index-fmger  ;  (^)  from 
the  lower  end  t>f  a  to  a  point  a  litde  abr»ve  the  middle  of  the  ulnar  border  of  the  palm, 
which  it  does  not  quitc  reach  :  (r)  from  about  the  jundion  of  the  lo\\'cr  fourth 
with  the  upper  rhree-fourths  of  the  ulnar  border  of  the  jkiIiti  10  a  point  a  little  alx>v'e 
the  cleft  between  the  indcx  and  micklle  tinj|cr9  ;  (d)  from  d  to  r,  often  e.xtending 
upuard  louards  the  wrist  and  do\vn\vard  toivards  the  base  i>f  the  inidtUe  liiiger. 
a  and  t/  are  l<ingitudin:il,  the  former  being  caused  by  ailduction  of  the  tirsl  mela- 
carpal,  ihe  laller  by  adduction  of  the  fifih  mctacarpal  lx)no,  both  movcments  l>cing 
towards  the  mid-line  of  the  hand  ;  ^  and  r  are  transverse.  and  are  produced  chiefly 
by  flexion  (A)  of  the  ftrst  and  second  ( f )  of  the  three  inner  metacaqjo-phalangcal 
joints. 

a  rcpresenta  the  inner  border  of  ihe  thenar  eminenre  and  therefore,  approxi- 
malely,  of  the  ouler  group  of  the  short  musdes  of  the  thimib  and  tlie  inner  margin  of 
the  fiiscia  intervening  beiween  thrni  and  thr  palmar  spart-  tlirough  whirh  run  ihe 
flcxor  tendons.  It  intcrsects  the  <leep  palmar  arch  at  ab<jut  the  highest  point  where 
il  crosses  the  nK-lacarpal  bone  of  ihe  middle  finger. 

(i,  at  the  centre  of  the  palm,  where  it  w  intersected  by  t/,  crosses  the  same 
mctacarpal  btjne  a  Hne  or  two  below, — f.e.,  nearer  the  Imgers  Ihan  the  su]K*rficial 
palmar  :irch,  which  runs  about  on  a  curved  line  from  the  lo\ver  border  of  the  thumb. 
when  it  is  at  right  angles  10  the  hand.  to  che  pisiform  bone.  The  decp  palmar  arch 
is  from  a  quarter  to  a  half  an  inrh  nearer  the  wrisi. 

€  represetUs  the  U|:)per  limits  of  the  synovial  sheulh.s  of  the  f^ex<>r  lendons  of 
the  index.  middle.  aiul  ring  lingers,  is  a  little  above  the  di\ision  of  the  palmar  fascia 
into  the  digital  .sUps  and  tliL-  bifiircation  of  the  digital  arterif:^,  crosses  the  necks  of 
the  ihree  inner  inctacarp;il  bones.  and  is  as  much  al«ive  the  corresponding  meta- 
carpo-phalangeal  joints  as  ihev  are  above  the  webs  of  the  fingcrs. 

i/,  at  ils  upper  portion.  irregularlv  outlines  the  ouler  b<->rder  of  the  hypoth- 
enar  eminence. — i.c,  of  the  short  nuiscles  of  the  litde  finger  and  of  the  fascia  scpa- 
raiing  ihem  from  the  central  sp:iee  of  the  palni. — but  it  is  the  most  Irregular  and 
unimp4>rtant  of  these  creases.  The  trans\t^rse  folds  on  the  palmar  surfaces  of  the 
tingers  correspon<i.  the  highest  lo  the  web  ni  the  fingcrs, — /.«•.,  from  one-half  lo  three- 
ijuarters  of  an  inch  bcl.uv  ilie  metaearpo-phalangeal  jnint. — the  middle  10  ihc  proxi- 
mal  inrerphalangeal  joint,  and  the  lowest  to  a  line  a  Httle  above  the  disi^il  interpha- 
langeal  joint.  On  tlie  thumb  ihe  line  of  ihe  radial  side  of  tlie  indes-lingcr,  if 
conlinued  upward,  almosl  coincides  wilh  the  higher  of  the  creases,  which  crosses  the 


melacarpal  bone  of  ihe  tliuinb  and  the  short  exteiisor.  and  intemally  by  ihe  tcmlonirf 
thu  long  exlc'n5nr  (Fig.  582).     The  radia)  arterv,  a  larv;e  vein, — ccphalic  vein  f^^ 
tlie  ihumb  (Trcves), — and  the  inner  division  of  the  radial  ncrvc  cross  this  spac 
Beneath  it  are  thf  scaphoid  and  trapezium  and  the  ^rticiilation  betueen  iht  laH 
and  ihr  first  m€'tacarpal  bone, 

Thf  alnivictor  indicis  muscie  makes  a  disllncl  fusifonn  prominence  when 
thiiinL>  is  addiicted.     The  tendfjns  of  the  common  t.*xtfnsor  and  t>i  the  c.Klcnsorol  I 
liltlo  ftn^er  and  the  slip  conncctint;  lht*m  mav  be  seen. 

It  shmild  he  remembcred  that   the   •"knurkles"   are  al  each  joint,    the  diS 
extremities  of  the  proximaI  bones  entering  into  the  articulatinn. 
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THE  MUSCLES  OF  THE  LOWER   LIMB. 


In  describinjj  the  muscies  of  the  lowcr  limb  a  classification  similar  to  ihat  which 
as  employed  Eor  the  upper  limb  muscies  will  Iie  folUnvud.  Oiahij^,  however,  to  the 
•m  articulalion  of  the  innominate  bones  to  the  sacrum,  the  muscies  e.xtending 
•tween  the  axial  skcieton  and  rhe  pclvic  ^irdle  are  ^reatlv  rcilucefi,  and  tliose 
iuch  as  thf  psoas)  uhich  mijjht  be  included  in  ihis  jjrouji  are  contimied  to  ihe 
miir,  and  for  present  piiq«)sis  are  more  conveniently  groupcd  with  the  muscies 
tlendinjj  from  the  girdle  to  the  feinur. 

TTiere  is  aiso,  in  the  luwer  limb,  a  j;reater  numbcr  of  niusdcs  passing  over  two 
inls  ;  indced,  many  of  the  muscies  \vhich  are  insened  iiito  the  upper  porllons  of 
ic  leg  brjnes  take  ihcir  ongin  from  the  pelvic  girdle.  Most  of  these  seem  to  be, 
'imarilv,  members  o(  the  femoral  grotip  of  muscies  and  will  bc  so  classified  in  the 
Lceeeditij^  paj^t-s,  bul  one  (the  gracilis).  at  Icast,  appcars  to  belong  to  the  group 
»tcnding  from  the  girdle  to  th«  femur. 

k     THli  MLSCl-ES   EXTENDIXG   FROM   THE   PELVIC   GIRDLE 
L  TO  THE  FEMfR. 

f    Attach 


(a)   THK   PRi:-AXIAL    MrSCKKS. 


i.    Psoas  magnus. 

2.  IliaciiA. 

3.  Pectineus. 

4.  Gracilis. 

5.  Adductor  longus. 

II. 


6. 

7- 
8. 

9- 

10. 


Adductor  brevis. 
Adductor  magnus. 
Quadraius  femoris. 
Obturator  cxtcrnus. 
Obtunitor  niternus. 


Gemelli. 


I.    P.soAS  Magnus  (Fig.  598). 


Attachments.— This  muscte  (m.  psoas  major)  arises  from  the  sides  of  the 
>dies  of  the  twelfth  thoracic  and  ali  ihe  lutnbar  vertebrse  and  frtmi  tht*  transversc 
ocesses  of  the  Itimbar  vcrlebra-*.  Its  hbres  pass  directly  downward  and  slightly 
nvard  over  the  supcrior  rnmus  of  the  pubis  and  are  insericd  by  a  tcndon,  in  com- 
on  \vith  the  iliacus,  into  ihc  Icsscr  trochanter  of  the  fcmiir. 

Nervc-Supply. — By  br.mches  from  tlit-  lunibar  ple.vus  from  the  sccond,  third, 
id  fuurth  lumbar  nen-es. 

Action. — To  bend  the  spinal  column  laterallv  and  to  flex  the  lxjdy  and  pelvis 
>on  the  femur.      Acting  from  above,  it  tlexes  the  thigh  and  rotates  it  outward. 

Relations. — The  psoas  magnus  lies  along  the  side  of  the  lumbar  vertebr.-e, 
Sting  upon  their  transvcrse  processes  and  the  medial  porlion  of  the  rpiadratus 
mborum.  Extending  as  hcgh  as  the  last  thoracic  \'crtebra,  it  passes  lieneath  ihe 
tornal  arcuate  Hgamcnl,  or  medi;d  himbo-costal  arch,  of  the  di;iphrngm,  and  below 
passes  beneath  Poupart's  ligament  to  reach  the  thigh.  In  its  abdominal  portion 
is  in  relalion  ventrally  \vith  the  peritoncvim,  on  the  right  side  with  the  ascending 
ilon  and  duodenum,  and  on  the  left  side  \vith  the  descending  colon  and  i>anc:rcas. 
hc  inner  bordcr  of  rhe  kidnev  overlaps  the  latcral  portion  of  the  musole,  and  the 
'eter  and  spermatic  for  ovarian)  arterics  descenfl  obliqiiely  along  it.  The  infcrior 
?na  cav.i  lies  in  front  of  tho  riglil  musrle.  The  ner\'efi  formed  hy  the  linubar 
cxu3  perforale  the  muscie.  and  the  genito-cniral  nen'C  passes  do\vn  on  ils  anttrior 
irface.  In  the  pelvis  the  external  iliac  vessels  lie  along  its  medial  !K>rder,  and  it  is 
ossed,  just  before  it  passes  beneath  Poupart's  ligament,  hy  the  vas  deferens.  In 
ic  thigh  it  furms  a  porlion  nf  the  floor  of  the  femoral  or  Sraq>a's  triangle,  and  lies 
;tween  the  iliacus  and  pectineus  muscies,  behind  the  femoral  vessels.  As  the  ten- 
>n  which  is  conmion  in  it  .md  tlu*  iliacus  passes  nver  the  lup-jolnt  it  rests  upon  a 
ther  largc  bursa  fbursa  ili«t>L'rtinea}:  just  al>ove  the  inserlion  a  second  buraa  (Imrsa 
aca  subteadinea)  intervenes  betueen  the  tendon  and  tlic  femur. 
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The  |is*t;i!4  mnc^us  appcArs  to  In*  formed  \ry  Iht  iminn  of  a  liyp<iskHf tal  tnink  mitscle  vid 
a  frmoral  iini>clu.  tht?  reinaininjr  purtions «if  «hk-h  are  r*-])rfseiii»-<l  In  tlir  ili^rus  :in(l  (»cctini 
It  ts  inieresting  tu  note  In  ihU  conneaion  ihat  in  ihosc  niammalia  iii  \vhi<jli  thc  ^uadratusl 
tmrum  is  weU  developed  ihe  pstia-S  ma)>:iius  is  correstp^jndingl/  u'eak,  and  vief  ifrsa. 

The  f>sotii  fiarms  ( 

•p^Q    -^  HtinoriFig.  59S1  is:ilf.nj 

•"^  tlal  muscle  which  lte<.  ii]« 

lin*  vc-ntnil  snrface  ta  ih 
psojis  iHatrntts.  rtiM*^!! 
mu  a  scparatL>c]  ptiniiin  i 
il.  hihI  i<i  [)rcs<.'nt  in  MimeH 
thinj;  ovcr  50  |M:r  («11, 
cases.  h  Jiristrs  iRim  ibi 
UnJitvi  nf  tht.-  last  ihond 
hikI  Cini  liimbar  vtrncU 
and  Is  insericd  inio  aUn 
the  niiiklk-  nf  thc  ilin- 
tincal  line  ilinca  tcTitiii 
ILs)  uf  the  pclvis. 


Kstcriial 


'Iiitrmal 
anualv  ligatnciil 


xnTii>- 


I  um  bor  um 


rM<nui' 


Crn>tot — / 

illiim 

lliacu 


Aiileriiir— 
u[  iliuiu 

Gluleus  aiedlu 


Tensor  faMls-  i 
Utie 


tfochatitcr 


■-?>'rI[on»l> 


to 
(in 

yt. 

ito 

i 


2.  iLiAcrs  fFip.  598)! 

Attachments. 

The  i!iaciis  tfnicj  Ircm 
aboiit  thc  uppcr  hali 
thc  antcrior  surlacc 
the    iliuni.       Its    Bhits 
conver>>č  downward  to 
form  a  conimon  tcndim 
wilh   the  psctas  mn|w, 
uhich    is  inserifd  inio 
ihc  Icsser  trochamer 
thc  femur. 

Ncrve-Supply. 
By  tlic  anierinr  cniral 
ncrvc  Iroin  ihe  sccond, 
lliird,  aiul  [(lurtli  lum- 
bar  nt'ncs- 

Action. — To  t!ex 
thc  thigh  and  mtaie  it 
sli>;htly  (>iit«'ard;  whep  . 
ihe  ihigh    is  fixed, 
flex  ihe  pclvia  and  tri 
upon  the  femur. 

Relations.— 
iliaciis  covers  the 
terior  wail  nf  the  f; 
pelvis,  aiid  upon  ll 
rijihl  side  haa  resliag 
iil>on  it  thc  csecum  and 
on  thc  left  sidc  ibe 
sijimoid  colon.  It  o 
crussed  obHqueJy  bv 
the  exl<.*rnal  cutaneous  and  the  anterior  crural  nervcs ;  its  inncr  Imrdcr  is  cov 
by  the  psoas  ma^niis.  It  passes  beneath  l'onpart's  Hg:amcnt  cxtcrt»al  tet  tlic 
magntis,  its  rclations  in  the  thi^h  being  idenlical  with  thosc  of  that  muscic. 

Variations. — The  ili.iajs  and  psoas  mapTnis  nre  noi  iiifre*|uentlv  cxtt*nsivi-Iv  uniled.  '"fl 
the  iwn  nuisclcs,  loKflhtT  \vi(h  ihvpsii.-is  parviis,  vvht-n  this  is  prcsciit.  are  frf(|iit;ntly  smfk-.-n^ 
as  \\vr  m.  Uio-fisoas.     Thi-  fil)rt,'s  of  thr  ilJaciis  wliith  arist-  from  the  posterior -siipcrior  ^in 
of  thv  ilium  are  oftcn  scparated  from  thc  rcst  of  ihe  muscie  to  form  an  i/iattts  miMur,  whiaif 
iaiencd  Inio  ihe  ca|isut<.-  ni  iht-  Iiip-jolni  or  inio  the  aiilcritir  intertroehanteric  line. 

The  Iliac  Fascia. — This  fitscia  is  a  strong  sheet  of  connecrivc  tissue  whicll 
covers  thc  entire  ilio-psoas.     Above  it  is  attached  to  the  intemal  arcuate  Jigamcnt|' 


^— Syniiihy*» 

— ^btiintor 

cxleniijs 

— Attductor 

lotl){U«,  ittl 


— Pectliicus,  cul  and 
tumnl  tiown 


-Adduclar  nuigitiis 


D«rp  dlsMctkin  o\  t>o«lvrli>r  body-wall  and  iliac  fosM  of  Tiglil  (ide. 
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le  diaphragm,  and  thence  descends  over  the  anterior  suriace  of  the  psoas.  On  reach- 
ig  ihc  level  of  the  crest  oi  the  ihum,  it  is  prolongcd  outsvard  along  that  structurc, 
here  it  is  in  cnnncction  wilh  the  hfuer  edge  of  the  transversalis  fascia.  It  descends 
lence  over  the  anterior  surface  of  ihe  psoas  and  iliacus,  al  ihc  inner  border  of  the 
imier  muscle  passing  over  into  the  pclvJc  fascia.  BcIow  it  is  attached  in  its  lateral 
iro-thirds  to  Poupart's  Iigainent,  more  niediiilly  it  remains  in  contact  with  the  ilio- 
5oas  and  passes  ii(i\vn  into  tlie  lliijjh  behitul  the  (enioral  vtnisels,  separatini,^  these 
aructures  from  the  muscle  and  llie  anterior  crural  nerve  and  forming  the  posterior 
ali  of  ihe  sheath  for  the  femoral  vessel.  It  lhu.s  divides  the  sjiare  Iieiieath  Pou- 
art's  ligameni  (Fig;.  599)  into  a  miiscular  compartment  (lacuna  mnsculorum)  which 
ontains  the  ilio-psoas  muscle  and  ihe  anlerior  crural  and  e.viernal  culaneous  nerves. 
nd  a  vascular  coinparlment  Oiicuaa  vasoniiii)  \vhich  conlains  the  femoral  arlcn'  and 
ein  and  the  crural  branch  of  tlie  geiiito-crural  nerve,  its  innermost  portion,  hetwccn 
le  femoral  vein  and  the  free  edge  of  Gimbernat's  ligaitient,  transmitdng  only  a  few 
K>9ely  arranged  Iy[nphatic  vesseU  and  fonnin^  whiU  is  lernied  ihe /cmora/  ring- 
&anttltts  femoralisj. 

This  ring  f  Ftg.  599).  whicli  is  covered  over  by  a  portion  of  the  transversalis 
isciu,  knowii  as  the  st-ptum  cruraU  or  Jtinorait^  is  Uie  upper  end  of  a  space,  occu- 

FiG.  599. 


ribemafs  Ugatncin 
Pcmoml  rinjt 
Eucta  cotiUnued  as^ 
poMcrior  u-alloi  feiito 
rm]  Bbcaili 
udic  bfniKh  o(  otnunuor' 


obttitatar  nervc 

ArtcTjf 
Vcln 


\ 


Oblunitor  nembratie 


DinecUon  showlns  stnictum  contained  irithin  Ihc  tnuscnlir  and  vascular 
companiiicnu  fomicU  bj-  ftlUchniciiuof  llbic  lAKia. 


by  loose  areolar  tissiie  and  lymphatic  vessels,  which  extcnds  a  short  distance 
>wnward  along  the  inner  side  of  the  femoral  vein,  forming  what  is  tcrined  ihe 
ffHoral  canat.  Owing  10  the  nature  of  its  contenls  and  lo  its  npper  end  being 
osed  only  by  the  relatively  thin  seplum  femorale,  this  canal  may  a]Iow  of  the 
cape  of  a  portion  of  the  intestine  from  the  abdominal  cavity  downward  iiiio  ihe 
ligh,  prodncing  a  femoral  hernia. 

Mediallv  the  portion  of  the  iliar  fascia  whirh  fornis  the  pijsterior  wall  of  the 
lealh  for  the  femoral  vessels  is  conlinued  over  the  anterior  surfacc  of  llic  pcctincus 
uscle  (Fig.  1496),  this  portion  of  it  being  sometimes  termed  ihe  pectineal  or  ilio- 
tcHneai  fascia.  Alx)ve  il  is  atlached  to  the  ilio-pectineal  cminence  and  bcIow 
KOmes  continuous  u  ith  tlie  deep  Iuyer  of  tfie  fascia  lata, 

B  3.   Pf.ctineus  (Fig.  6oo>. 

^  Attachments. — The  pectineus  arises  from  the  anterior  surface  of  the  superior 
mus  and  ilio-pectineal  line  of  the  pubis  and  passes  dDwn\vard  and  laterally  to  be 
serted  inlo  the  pectineal  line  of  the  femur,  a  bursa  inien,'eiiing  bctween  it  and 
e  bone. 
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4.  Gracilis  (Fig.  600). 

Attachments.  —  TJic  gra- 
cilis is  a  lung  band-Iike  mustle 
which  arises  (rom  ihe  anterif-r 
surface  of  thc  body  and  inierior 
ramiis  of  tlit*  pubic  bone.  Ii  rfe- 
sccnds  nlong  the  inncr  siirfac«  ot 
ihe  ihigh.  passes  bclniid  theinoei 
condyIe  of  the  iemur,  and  ihen, 
hendin^  slijjht]y  formard,  is  in- 
scrtcd  inlo  cht*  inner  surface  of 
the  tibia  near  the  luberositv,  just 
above  the  semitendinosus  and  be- 
hind  and  beneath  ihc  expandcd 
tendon  of  the  sartorius. 

Nerve-Supply.  —  By  ik 
anierior  di\ision  of  llie  obtunilor 
nerve  froni  the  second.  third.  and 
fourih  himbar  ner\'es. 

Action. — To  adduct  thc  leg 
and  fltx  the  thiyh.  Il  uilt  also 
assist  in  rotatin^  thc  leg  inward, 
espccially  \\  llie  thigli  be  flexed. 

5.  Adductor  LoNGrs(Ftg. , 
600  ■}. 

Attachments. — Thc  ad- 
ductor lou^us  atises  from  the  an- 
terior  surface  of  the  bodv  and 
siiperior  nimus  nf  the  pubis  and 
passes  do\vn\vard  and  lateraliv  to 
he  inserted  into  aboiit  thc  middle 
tliird  of  thc  inner  hp  of  thc  line 
aspera  of  tl»e  feinur. 

Nerve-Suppljr.  —  By 
anterior  division  of  the  obturaior 
ncrve  Irom  the  second  and  third 
lunibnr  nerves. 

Action. — To  adduct,    flex, 
and  outwaidIy  rotate  the  thigh. 

Adductor  Brevis  (F^. 
6ot). 

Attachments.  — The  ad- 
ductor brevis  arisifs  froni  the  bodv 
and  inferior  rainus  of  the  pubic 
bone,  beIow  and  partly  cxicma1 
to  the  origin  of  thc  adductor  Ionpi.is.  It  pasaca  Iaterany  and  obliqucly  downward  to 
be  insfrted  into  the  upper  third  of  the  medial  lip  of  the  linea  aspera  of  the  ' 


:he  femur. 
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Nerve-Supply. — By  the  anterior  ramua  of  the  obturator  nerve  from  th^thin 

and  fuurlli  lunibar  iierves. 

Action. — To  adduct,  flex,  and  outnardi)'  roiate  the  thigh, 

7.   Adductor  Magnus  (Fig.  601). 

Attachments. — The  adtluctnr   mn^ntis  arixes  froni  the  infcrior  rami 
pubifi  and  ischium,  as  far  laterally  as  the  tase  of  the  tuber  ischii.      lis  anterior! 
are  (Itrecled  lalcrallv  and  do\vnward  to  bc  inserUd  inio  neariv  the  nhole  length 
the  inner  lip  of  llie  linea  aspera  by  a  series  of  lendinous  arclies  which  j^ivc 
to  the  periorating  branclics  of  the  protunda  fcmoris  arterv  on  their  wa>-  to  the  tvic 
of  tlie  thigh.      Its  poslcrior  fibres  conver^e  ilu«  iiuard  to  a  strong  tcndon  uhkh  'A 
inserted  into  the  adductor  tuberclc  on  the  inncr  cotidvlc  nf  the  femur. 

Ncrve-Supply, — By  the  posterior  division  of  the  obturator  nen-e  from  ibf" 
third  and  fourtli  luinhar  ncrves. 

Action. — To  adduct  ihf  thigh. 

Relations. — The  adductor   muscies,   together  \\ilh    tfie   gracJlis,  occupv  tbc 
medial  surfact*  of  the  thigh,  inter\'eiiing  bettteen  the  cvtensor  and  fJcxor  miisdes. 
The  adductor  brevis  and  adductor  longus  enter  into  the  formation  of  the  floor  ( 
Scarpa's  triangle  (page  639^,  and  from  the  apex  of  the  latler  the  femoral  vesseUi 

Fig.  6oa. 


/ 


Crest  o(  Iliun 


Sacnim- 
Greaiemcm«cialic  lomneii 
Grmier  ucTo-ftcbiic  lipimcnt  - 


Gvifiellus  supcrior --'^ 
Obtuntor  iiilrmi«-' 
Grnirlluft  inJcrtor- 

Tubcr  i*chH»- 
Quadnitut  lemoris- 


-Gtutetift  mlnimui 
-  Pj-KIonnift 

-Greater  tnKtmirtcr 

'Tvnitun  ol  obtarator  eictentiM 


Deep  dUiection  o4  ri|[tit  buttock.ahau-itiB  must-lei  altached  to  rretlcr  tnichAnter  o(  Iramr. 

cx)ntinued  downward   upon  the  longus  and  niagnus  close  to  their  insertion.  am 
together  uith  the  interna!  saphenous   ner\'e.   aro  bridged  ovcr  by  an  aponeur 
membrane  h  hicb  passes  from  the  longus  and  magnus  to  the  surface  oi  ihe  v 
internus.     By  ihis  membrane  the  space  occupied  by  the  vesscls  and  ncr\'e  is  con- 
verted  into  a  closed  p:issage-Hay  termed  Hitnter  s  caval  ( canalis  adductnrius^  (F^ 
606),  the  lo\vcrend  of  which  corresponds  to  the  interval  (hiiatus  teiidiDCiis)  beln 
the  Icndons  of  ihc  anterior  and  jinsterior  portions  of  ihe  adiluctor  magnus. 

The  perforating  braiiclies  of  the  drep  feniond  artery  pierce  the  adductor  ma-  _ 
near  its  insejiion,  the  tirsl  one  p.issing  ahove  and  ifie  sfcnnd  lnflow  the  adductor 
brevis,  or  bolh  perforate  that  muscle  also,  while  the  third  passes  through  the  magnia 
a  littlc  above  the  hiatua  tendineus. 


ign^l 


Variationfl.^A  sr|>ar3tion  nf  any  of  the  atlcluctor  musclcs  into  dislinrt  portions  niay  occur, 
an*l  imieetl  llie  upptr  part  of  tlie  amt-rlor  portion  uf  thc  ma^nus  is  usually  quite  sepanite  Irom 
the  resi  of  the  muscle  and  has  betn  ternifil  ihe  adductor  minimus.  The  posteriur  hbres  of  the 
magniis  fre(iueiilly  rcceive  their  ner\c-sup|>Iy  tlirou^h  the  %\*za\  sciatic  nt-rve. 

8.  Qi;adratus  Kemoris  (Figs.  602.  608). 

Attachments. — The  quaflralits  fcmoris  arisrs  from  the  latcral  border  of  the 
tuber  ischii  and  passca  alinoat  clirectlv  oul\vard  to  bc  inscrtcd  into  the  teiiiur  along 
the  linea  quadrati,  \vhich  extend5  a  short  dUtance  downward  from  about  the  middle 
of  the  intertroclianteric  line. 

Ncrve-Supply. — Hy  a  special  nerve  from  the  fourth  and  6fth  Inmbar  and  first 
sacral  nurvcs. 

Action. — To  rotatc  ihe  ihigh  oiitward. 

Relations. — The  quadratus  femoris  is  concealed  by  the  lower  portion  ol  ihe 
gUiteus  maximiis,  and  its  posterior  surface  iscrassed  by  the  ^reat  and  smaU  sciatic 
nerves.     Bcncath  it  lic  the  obturator  externus  and  the  tennination  of  the  intemal 

Fig.  603. 


v  Itiinhar  rertebra. 


Anttrior  «urtai 
«<  ilium 


Obturator  foranen 


Syiitphysu(  pubis 


Pcmur 


,Grutcr  ucro-«cialk  foramcn 


Antehor  tam)  (oramitia 

^Vicral  mul 

Grcatcr  mcRMicliilic  foniniMi 

Sjiinc  nt  Ificliium 


roccyx 


L«SMr  Mcrn-Nriatic  fofnmcii 
TiTCHlci  «crf>-*cuHir  liKamciit 
ilitiiratot  liitcmua 
Tubrr  iachii 


Disacclion  o[  rifiht  ptMtrro-Uieral  vrati  nf  pelvi«  from  wltlitti.>howins  pyrironnfx  and  obluntor  intcnui  masclct. 

circ\imfiex  arterv.      Its  uppcr  border  is  in  contact  with  the  gcmcUus  inferior  and  its 
Iower  border  with  the  a<Miictor  majjnus. 

Variations. — The  muscle  is  not  infrmuenUy  appan:nt)y  atiseiit,  being:  ftised  with  the 
adductor  iniM^nits. 

g.  Obtvrator  Exteknits  fFigs.  552,  601). 

Attachments. — The  obturator  externiis.  a  thick  triangular  muscle,  anses  from 
the  anterior  surfare  of  the  lo\ver  lialf  of  the  obturator  membrane  and  from  the  rami 
of  the  pubis  and  ischium  which  bnund  the  low  c-r  lialf  of  ihe  obturator  foramen.  The 
Bbres  are  directed  nmuard.  and  ronverge  to  a  rounded  tendon  uhirh  is  insn-ttd  into 
the  floor  ol  the  (.hihital  fnssa  of  the  fennir. 

Nervc-Supply. — \\y  tlic  posterinr  division  of  the  obturator  nerve  (rom  the 
ihird  and  fourth  lumbar  nerves. 

Actioiv — To  rotatc  the  thij;h  ouHvard. 

10.   Ohturator  I\TFR\l'S  (Figs.  602,  603). 

Attachments. — The  obturator  internus  arises  from  (1)  the  inner  surface  of 
the  rami  of  the  pubis  and  ischium  which  bound  the  obturator  foramen,  (2)  from  the 
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smooth  surface  of  bone  immediatelv  behind  the  forimen,  correspondin^  to  !h« 
acctabulum  cxieriially,  and  (3;  from  the  whole  of  the  inner  surface  oi  the  obturjtor 
membrane.  Its  fibres,  passing  <loH*nwar{l  and  backward,  conver^c  to  a  stroiig 
tcndon,  wliich  gains  the  lesser  sacroscialic  foramen,  aiid  therc,  tiending  around  tbc 
margin  of  the  iEoramen,  a  bursa  (tiii'sa  m.  olituratoris  iaterui )  intenening  betvecn 
the  tendon  and  the  bone,  passes  oiilward  ihruugli  ihc  (oramen  to  be  inscrUd  tnto 
a  facet  on  tlie  inner  surface  o\  the  greater  trochanter  of  ihe  iemur  just  above  ibe 
digital  fossa. 

Nerve-Supply. — \\y  a  speciaJ  nerve  from  the  first,  second,  and  third  saoaj 
ner\'es. 

Action. — ^To  rotate  the  thigh  oiitward. 


II.  Gemelli  (Fig.  602). 


A 


Attachments.— The  gemelli  are  two  slender  muscles  which  lie  one  on  either 
side  of  the  tendnn  of  the  obnirator  interntts.  The  gemellus  suprrior  arises.  from  ihe 
spine  of  the  ischium  and  the  gctne/fus  infcrior  from  the  upper  part  of  the  luber  ischii. 
Bolh  niusdes  are  insertcd  into  the  inner  surface  of  the  greater  trochanter  of  the  (emui 
along  with  thenl)tnrator  intemus. 

Nervc-Supply. — The  superior  gemellus  by  the  ner\'c  to  the  mlemal  obturatur 
fr<)m  the  fourth  and  rifth  liimbar  and  first  sacral  nerves  1  the  inferior  hy  the  ner\'eto 
the  qiiadraliis  fcnioris  fmni  tht-  first,  second,  aml  third  sacral  nerves. 

Action.— To  assist  in  rotaiing  the  thigh  ouiward. 


VariaiionB.— Oni;  or  othcr  of  thi- 
J  IS  ver)' 
p>'nfunnis  ani 


This  IS  ver)'  probahly  dne  lo  fusinii  \vith  ath 

id  the  inferior  witli  the  qLiadratus  femoris. 


L-  eeniirlli.  U5;ually  the  supcri' 
\vit!i  adiacfiit  »mscles.  the  ; 


nor.  is  Dccasionslly  »amii^j 
gemellus  supertor  v 
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(d)   THE  POST.AXIAL  MUSCLES. 

1.  Gluteus  ma?cimus.  3.   GUitcrus  niedlus. 

2.  Tensor  fascia;  lata?.  4.   GluiL-utv  minimus. 

I.  Gluteus  Maximus  (Figs.  604,  607). 

Attachments. — The  gluteus  maximu5  is  an  e.xceedingly  thiclc.  coarse  : 
which  fornift  the  princijial  niass  tif  ihe  bultock.      It  arises  irom  the  lateral  surface  oi 
the  postcrior  portion  of  the  iliiun,  behjnd  the  supcrior  ghiteal  line,  from  the 
terior  surface  of  the  sacrum  and  ciiccy.\,  and  frum  the  posterittr  sacro-iliac  and  gi"eaft_ 
sacro-scialic  IiKamenls.      The  fibres    pass  laterally  and  d(iwnward,    the  upper  on« 
curving  over  the  lateral  surface  of  the  greater  trochanter  of  the  fcinur  and  the  loffC^ 
ones  over  the  inberositv  of  the  ischium,  and  are  inscrted  by  a  broad  tendon  paril 
into  the  illo-iibial  baiid  of  the  fascia  lata  and  parlly  into  llie  gluteal  tuberosity  of  \' 
femur. 

Ncrve-Supply. — By  the  inferior  gluteal  nerve  from  the  fifth  liimhar  and  l 
and  second  s;icruJ  ner\'es. 

Action. — To  dra\v  the  thigh  backward  and  rotate  it  slightly  oulward.     Acting' 
from  l>elf>«-.  it  extenils!  the  tnmk.  j 

Rclations. — The  ghiieus  maxinnis  is  covcrcd  hy  the  npper  posterior  porti<^M| 
of  the  fiisria  laia.      It  cnvcrs  the  glutens  niedius.    pvriformis,  ohiurator  interntfl^H 
gemelli,  quadratus  femnris  and  the  origin  of  the  hamstring  muscles,  and  also  the 
gluteal.  sciatic,  and  pudic  vessels  and  nerves. 

h  is  separated  Irom  the  lateral  surface  of  llie  trochanter  major  by  a  largc  I 
Cbnrsa  trnchanierica  m.  ghitaci  maxlml).  two  or  three  additional  small  bursčc  (Uur 
Khi taco fcinora les  '  st-parating  the  lo\ver  portion  of  the   muscle  from  the  shafl  of 
femur.      A  biirsa  is  also  frequently  jucseni  beneath  the  muscle  where  it  passes  O 
the  iiichial  tuberosity  1  bursa  iscliJadica  m.  ulutaci  masioii). 

Variationa. — The  lower  border  of  the  gluteus  maximus  is  occasionalIy  separated  from  dip 
rcst  \.A  the  mti>vcle.  forming  vvhat  mav  be  lermed  ttie  co€cyfieo-ffmoraiis,  and  it  occasia 
receivfs  a  slijt  frotii  Ihe  ischial  tulKrrosity,  which  has  betu  namL-tl  Ihf  ischio-femoraiis. 


THIC   MfSCLIiS   OF  THK   LONVKR   UMB. 
2.  Tensor  Kasci.*;  Lat^  (figs-  600,  604). 
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Attachments. — The  tensor  fascue  lata;,  also  icrmed  the  Unsor  vagina  /emo- 
rts^  is  a  flat  muaclc  which 

arises  from  the  cresl  of  ihe  p^^^  ^^ 

iliurti,  tmmediately  bc-hind  ^ 

ihe  anterior  supcrior  spine,  .  ^^i^^^^^^^s. 

and  pasšes  downwiird  and  ^mm^^^^^^     ^ 
s!ightiy   backvvard    to    be 

insertcd    into    the    upper  ^^^r-  -nr^^^^^^i^^ 

portion    o\    the    ilio-tibial  ^HIm^TV^^^^^A.  V' 
band  of  the  fascia  lata. 

Nerve-Supply.— By  ^■llBli/      'TTJ^   Ar-A"..nor .,.p<r- 

ihe  superior  g;Uucal  ncrve  ^^BHlSRVIlL'     .   ^^r    3%       norEpiMoi 

from  the  ftnirlh  and  fifth 
lumbar  and  hrst  sacral 
nerves. 

Action. — To  tense  the 
fascia  lata  and  at  the  s;inie 
titne  to  flex  the  thigh  and 
rolate  it  slightly  inward. 


Gtultnit  mcdiiu 


iltum 


Sanorhii 


Tauor  fiucio; 
Uiir.  cul  nt 
intenioii  into 
fosctii 


Rkius  fcmorla 


Biccpt.  tong  lil 


3.  Glutei;s  Medius 
(Figs.  604.  6og). 

Attachments. — The 
gluteus  medius  arisfs  from 
the  oiiter  surface  of  ihc 
ilium,  l)ctween  the  supcrior 
and  middle  gluteal  lines. 
Its  lihres  pass  donnward, 
converging  to  a  tcndon 
which  is  insfrltd  into  the 
lateral  surface  of  the  great 
trochanter  of  the  femur 
near  its  summit. 

Nerve-SuppIy.^By 
ihc  superior  gluteal  ner\'e 
from  the  fovirth  and  fifth 
lumbar  and  first  sacral 
nerves. 

Action. — To  abdiict 
the  thigh  and  by  its 
slronger  anterior  fibrcs  to 
rotate  it  inward.  Acting 
from  beIow.  to  flex  the 
pelvis  laterallv. 

Relatiohs. — The  an- 
terior portion  t)f  the  mus- 
cle  is  covered  by  the  fascia 
lata  and  the  tensor  fascia 
lat^,  tlie  posterior  portion 
by  the  gluteus  maximus, 
Beneath  it  are  the  glutcus 
minimus  and  the  superior 
g^uteal  vcssels  and  ner^-e, 
its  tendon  passing  over  th;tt 
of  ihe  pjTiformis  near  its 
ia»ertion. 

A  bursa  {bursa  trochantcrica  m  glataei  medil  anterior)  is  interposcd  betwecn  the 
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?naon  of  the  muacie  anri  the  npper  \mn  ol  thc  grcat  trochanter.  and  another  fbnrsa 
rocbanlerica  m.  »lutaci  metlii  postmorj  is  usuaUy  prescnl  beiweoii  thc  tendon  and  thiiL 
L  the  pynfomiis. 


4.  Gluteus  MiNiMUS  (Figs.  601,  602). 


Attachments.— The  gluteus  minimus  is  the  most  deeply  situated  of  the  gUiteal 
JUScltiS.  It  arisi\i  from  the  lateral  surface  of  the  ilium,  between  the  middie  and 
iferior  gluleal  lints.  and  passcs  downward  and  !atfrally  to  a  strong  tendon  which  is 
iscrfed  into  the  anterior  surfacc  of  thc  great  trochanter  of  thc  fomur. 

Nervc-Supply. — By  thc  supcrior  glutcal  ncrve  from  ihc  fourth  and  fifth 
imbar  and  first  sacral  ner\-es. 

Action. — To  abduct  the  thigh  and,  acting  from  below,  to  flex  the  pelvis 
iterally. 

Relations.— Superficially  it  is  covcrcd  by  the  gluteus  mcdiiis  and  crossed  by 
he  superior  gUiteal  vcssels  and  ncn'^c.  DccpH*  it  rests  tipnn  thc  capsulc  of  thc  hip- 
sint.  A  bursa  ( buriia  trocbautcrita  m.  i[>lut<ii'i  luiuifni)  is  i]Uer|x>scd  bi:twecn  the 
endon  and  the  great  trochanter. 

Variations. — The  anterior  portion  of  the  muscle  is  sometimcs  distincily  scparatcd  from 
he  rcst,  formiiiK  a  niuticle  frequi;nlly  preseiu  in  the  Iower  mammais  and  termcd  (ht  Siansarius. 
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Manv  of  the  muscies  which  bclong  to  this  group  cxtend  the  entire  length  of 
:he  thigh,  taking  iheir  origin,  in  whoIe  or  I11  pari,  from  thc  pelvis. 

Thc  Fascia   Lata    (Fig.   605J. — This.    the   decp  fascia  of    thc  thigh,   is  a 


Fiu  606. 

Kecttu  leinort* 


Intcrnal  inirrmtuctlliir  nplUm 
Saituriiu 

tiilciual  n^hciKMu  ncrve 

Femofmt  vcmcU 
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D«e|ifal*4rt       \    , 
SubcuUtBCous  lissii'-        "^- 

SVin         / 
£xiemal  intenniismliit  wi>ttim 


TJeeti  femonil 


Bicrps.  Ion«  h«»ii    (.iMiit-r  »liutk-  iii-rve    StmilcndinOM« 
S«ction  acrou  riitht  tliifcb  thrnugli  Hu»ter's  cuiial,  mcii  frum  hcimr. 

rong  layer  which  completelv  encloses  the  miisclcs  of  the  thigh  and  covers  the  glu- 
leal  rc^on.  Its  uppcr  attachment,  lieginning  Irom  behind.  is  to  the  coccyx  and 
Eacrucn  ;  thence  for^ard  alung  the  entire  length  of  the  crest  of  the  ilium  and  me- 
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Cresl  of  illum 


ilulciM  niaxi> 
aiu.i,  iitMnion 


diallv  along^  Poupart*s  lijj^mfiit  to  the  body  of  thc  pubb  :  thence  h  passes  bacJ 
and  downward  alan)^  lh(^  iniuriur  rainiuf  the  pubisaiid  u»cliiutn  tu  the  ischial  tut 

ity.  where  it  passes  u{m 
Fig.  607-  the    yrcater    sacrn-stlat 

ligamcnt  and  so  back  to 
the  sianing-pomt.  Belo« 
it  is  attachcd  to  the  bor- 
ders  of  the  patella  and  t*- 
comes  continuous  « ith  thc 
fascia  of  the  leg. 

Thc  fascin  lata  varii-s 
considcrablv  in  thickn«: 
in  diffcrcnt  rcgions.  Ovci 
the  gUitcal  rfgioii  itibthin, 
but  over  the  grcat  tro- 
chaiUer  of  the  fcmur  it 
becomes  jfrcatlv  thick- 
ened.  and  thls  thickcniP); 
is  conlinued  dduriuntd 
upon  the  lateral  burfacc  r>l 
the  ihiph  (Kij;.  605)  a& 
far  as  the  cxternal  luber- 
ositv  of  the  tibia.  forming 
what  is  termed  the  i/io- 
tibial  6a$id  <  tractus  ili»- 
til>ialisl.  ThU  rrccivcsat 
iis  upper  part  the  inser- 
tions  of  thc  tcnsor  fasdse 
Iat;e  aiid  part  of  the  glu- 
tcus  maximus,  and  from 
the  postcrior  edge  of  its 
iippor  ponion  a  mucb 
sn»allcr  and  ft-ebler  tund 
can  be  traced  backA%-ard  at 
first  across  and  then  beluv 
the  lower  portion  of  the 
ghiteus  niaxinius  10  the 
ischial  tiibcrositv  ;  il  pro- 
diices  the  gluUal  sulcki. 

In  its  lover  pO'>let' 
part,  \vhere  it  forms 
roof  of  the  popliteal  spac^^ 
thc  fuscia  is  also  somenhat 
thickened. 

Anterioriv,  just  l»e]o» 
the  innerend  of  Pntipart'$ 
li^janicnt.  a  prolongatioa 
of  tlic  fascia  passes  deep]y 
to  join  with  the  ilio-pec- 
lineal  |>ortion  of  the  iltac 
fasria,  and  Sft  assists  in  ll« 
fomiation  of  the  shcath  tor 
thc  femoral  vcsscis.  Ovcr 
an  cn^al  area.  siluatcd 
iminediatelv  extemal  to 
uher**  ihis  prohin^ation, 
uhich  is  termed  lhe/«Wr 
fpijp.  jjo)  of  the  fascia  lata.  is  given  off.  tho  (ascia  lata  is  quite  thin  and  is 
^^«rttt«>il  t>v  thc  interna!  saphenous  mn,  supedicial  blood-vessels,  and  ]>'mphatic$ ; 


ScmitcndinMi 


Sem  Imvm  tti-a  iKiiui 


SanoHus 


UndlU.  tcmlofi 


lutTocnetnhu 


appcarinjf  as  a  perforation  in  the  fascia  lata,  temicH  the  sapkcttous  opcmn^r  TFij*. 
523).  The  fossa  ovalis  li*?s  inimediatelv  over  {i,e.,  in  front  of  1  the  Icmer  cmi  of  the 
icmoral  canal.  and  is  consequently  of  importance  in  connection  u*ith  (cmoral  hemiiC 
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(paife  177.^  >.  which,  descending  in  the  canal,  press  against  the  thin  fascia  cnbrosasi 
inay  causc  it  to  bulgc  forvtard. 

The  pait  of  the  fascia  lata  Iyiiig  to  the  outer  siilc  oi  ihe  fossa  ovalis.  or  ihe 
saphenous  opening,  is  known  as  ihc  U tac  por  (ion  (Fig.  530),  \\hich  at  the  lati 
margin  of  the  fossa  ovalis,  wliere  the  fascia  cribrosa  joins  the  fascia  lata,  is  some« 
thickened  lo  form  u  curved  band  termed  ih^  /alci/ortn  process  (margo  blciroraisl' 
The  latter  is  prolonged  downuard,  as  the  cornu  injaius,  10  join  the  pubic  pottion 
of  the  fascia  lata,  and  upward.  as  the  cormi  supnhis^  also  tcrmed  ihc  Jhnora/ itga- 
meni  or  Hcy^ s  ligamcnt.  which  is  somcw'lial  sirungcr  and  continued  mtdiaUy  to  join 
the  inner  end  of  Poupart*s  and  Glmbernal's  ligaments. 

Scpta  of  connective  tissue  are  continued  froni  the  deep  siirface  of  the  fascia  lau 
to  the  fumur  scparating  the  various  niusrles  of  the  thigh.  T\vo  are  especially  strong , 
one,  ihe  intenml  inkrmuscuhr  srptttm  (scptum  intcrmuscularis  metlialis),  passing  to 
the  inner  lip  of  the  linea  aspera,  l>etween  the  vasius  iniernus  and  adductor  magnus 
muscles,  and  the  other,  the  e.vicma/  inicrtmiscuiar  scptum  ( ttcptum  ifitennuscuUrifr, 
latcralis),  to  the  extenial  lip  between  the  short  head  of  the  biceps  and  the  vast  ' 
cxlernus.  To  a  certain  extent  theac  septa  furnish  surfaccs  of  origin  for  some  of 
adjacent  muscles. 


ilsl^ 


(«)  THE  PRE-AXIAL  ^rUSCLES. 

1.   Biceps  femoris.         2.  Semitcndinosus. 
3.   Sen)inicmbrano3U3. 


These  muscles  are  popularlv  known  as  the  hanisinng  muscles. 


I.  Biceps  Femoris  (Figs.  608,  609). 

Attachments. — The  biceps  femoris  takes  its  origin  by  two  distinct  heads 
The  htiff  head  ariscs  from  lowcr  and  inner  facet  upon  the  tuberosity  of  the  ischium 
in  common  \vith  the  semitendinosus,  \vhilc  the  short  htad  arises  from  the  w)ioIe 
lenglh  of  ilie  outer  lip  of  the  linea  aspera  and  from  tlie  adjacent  septum  intcrmu*- 
cularc.  The  fibrcs  of  both  hcads  are  dirocted  do\vinvard,  and  at  aboiit  the  knee 
unitc  in  a  comnion  tcndon  which  passes  behind  ihc  outer  condvle  of  the  fcmiir 
and  iy  tnsfrfcd  inio  the  head  of  the  nbula,  bifnrcutiiig  to  embrace  ihe  long  exter(wl 
lateml  ligament  of  the  knee-j(nnl.  Tcndinous  bands  usually  extend  also  from  the 
tendoii  to  the  outer  tuberosJlv  of  ihc  tibia, 

Nerve-Supply. — Both  licads  are  snpplicd  by  the  grcatcr  sciatic  nenc.     The 
fibres  for  ihe  short  head.  howcvcr,  pass,  bv  uav  of  ihe  exiernat  pop!iteal  division  of 
t]ie  nervc,  from  the  fiflh  Uiinl>ar  and  the  (irst  and  sccond  sacral  nerves,  while  those 
for  the  long  head  pass  by  the  iniemal  popliteal  division,  coming  from  the  fii 
second,  and  third  sacral  nerves, 

Action, — To  extend  the  thigh  and  flex  rhe  leg.  When  the  leg  is  flesed  the 
biceps  uill  mtate  it  outward.  and  the  long  head  acting  from  below  assists  in  cxlend- 
ing  the  triink  npnn  the  bip-joints. 

Relations. — The  conimon  tendon  of  origin  of  the  biceps  and  setniiendim 
is  somelimes  separated  froni  the  lendon  of  tlie  semimembranosus  by  a  bursa  (bo 
m.  iMCipitiin  superior).     More  rarelv  a  bursa  is  to  l>e  found  between  the  tendon 
in.scrtion  nf  the  biceps  and  the  lateral  head  of  the  gastrocnemius.  and  almost 
stantly  a  bursa  T  bursa  m,  hicipUis  infcrior)  separates  the  tendon  of  insertion  from  thc 
fibu]ar  collateral  ligament  ^f  the  knee-joint. 

Variationi,— The  most  important  variations  of  the  biceps  are  an  occasional  absencc  of 
Bhon  head  antl  an  e.\tension  uf  the  inserlion  to  the  crural  fascia.     Itoih  these  anomaliies 
explained  by  the  coniposition  of  the  musclc.  ihe  tivo  heads  not  only  represeiilinK  t\vi)  oriRii 
disiinrt  muscles,  btit.  as  is  indicatrd  by  thi-  nrrvp-siippiv,  the  long  head  is  a  porlion  of  the 
axial  musculaiiire  nf  ihe  Ihish,  wbile  the  short  head  lx']onKS  In  ihi-  posi-a.xinl  Rroup,     The  1 
parative  anai<'my  of  the  muscie  shows  that  the  .<hort  head  Ls  a  nioilified  rep  resen  tati  ve  of 
muscle  belonKin«  to  iljc  jihiieal  si-t.  whi(h  extcTKlei!  frnni  the  caudal  vertebrar  to  the  fascia jtrf 
Ihe  cnis  and  has  only  secondariIy  become  uniled  wiih  the  pre-axial  muscle,  sharing  in  ^** 
insertion. 


lose     ^ 
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Attachments. — The  semitenHinosus  ansts  from  tlit  tuberosit>'  of  the  i&chium 
in  common  wilh  ihe  lonj;  head  of  ihe  biceps.  Its  fibres  extend  downward  lo  a  long, 
slender  tendon,  »hich  passes  behind  the  inn«  condyle  of  ihe  femur  and  then  cunes 
forward  along  with  the  tendon  of  the  gracilis  to  be  inscrUd.  below  ihat  tendon  and 
under  cover  of  the  exj)anded  tendon  of  insertion  of  the  sartorlus,  into  the  inn«- 
surface  of  the  tibia  near  the  tuberosity. 

Nerve-Supply. — By  iht  interna!  popliteal  dlvision  of  ihe  greater  sctatic  nent 
from  the  fifth  Itimbar  and  first  and  second  sacral  nervcs. 

Action. — To  estend  tliethigh  and  flcx  and  rotate  inward  the  leg.  Actingfrom 
beIow  it  \vill  extend  iho  trunk  upon  the  hip-joints. 

Relations. — A  large  bur^a  ( bursa  (jnscrina)  intcn'encs  bctween  the  tendons 
of  the  gracilis  and  semitendinosus  and  the  tibia. 

3.  Sf.mimemukanosus  (Fig.  609). 

Attachments. — The  semimembranosus  arises  by  a  broad,  flat  tendon.  which 
exien<l3  from  iipper  and  outcr  facet  upon  the  tuberosity  of  the  ischiiim  down*-anJ 
along  the  outer  border  of  the  muscle  to  aboiit  the  middle  of  the  thigh.  The  musd^ 
fibres  pass  downward  and  inward  from  this  tendon  to  a  lendtm  ol  insertion,  which 
occupies  the  medial  bordtr  of  the  muscle  and  passes  behind  the  inner  condyIc  nf  th« 
femur  and  curves  forwardto  the  inner  surface  of  the  interna!  condy!e  of  the  tibia, 
into  xvhich  it  is  insertrd.  An  extension  nf  the  tendon  of  insertion  us«ally  passes 
downward  and  ouiward  to  the  portion  of  the  deep  fascla  of  the  leg  which  covers  the 
poplitous  muscle  :  another  l:>and  extends  iipward  and  out\var<!  lowards  the  ouier  a>n- 
dyle  of  the  femur,  blending^  with  and  materially  strenglhening  the  posterior  part  nI 
t!ie  capsular  !ij,'ament  nf  the  knec-joint. 

Nerve-Supply. — By  the  interna!  pop]iteal  divtsion  of  the  greater  sciatic  ner^e 
from  tlir  fourth  and  fifili  hinif>ar  and  first  sacral  nerves. 

Action. — To  fiex  the  lep  and  assist  someuhat  in  rotating  it  inward.  Acting 
froiii  Ix:l()u  ii  vvill  e.\tend  the  trunlc  upnn  the  hip-joints. 

Relations. — The  semimembranosus  is  situaied  in  front  of  the  long  head  of  tli« 
biceps  and  the  .semitendinosus  and  behind  the  adductor  magnus.  The  greater 
Sciatic  nerve  lies  along  its  lateral  lxirder  (Fig.  606).  The  tendon  of  insertion  is 
separated  from  the  innor  head  of  the  gastrocnemius  by  a  bursa  ( Imrsa  m.  seinioicai' 
branosi  medialisi.  \vhirh  o\wr\  comnuinicates  W'ith  the  synoviaI  cavity  of  the  knee- 
jnint  ;  the  )>iirsa  m.  scmitnembranosi  latcralis  intervcncs  bctuccn  the  tendon  and  tlx 
inner  čondyle  of  the  tibia.  * 

{b)  THE  POST-AXIAL  MUSCLES. 

1.  Sartorius.  4.  Crureus. 

2.  Rectus  femoris.  5.   Vastus  intemus. 

3.  Vastus  cxtemus.  6.   Subcrureus. 

I.  Sartorius  (Fig.  610). 

Attachments. — The  sartorius  is  a  long  liand-like  musrle  which  arises  fn 
the  antt-rior  superior  spine  of  the  ilium  and  the  adjacent  pari  of  the  notch  beIow  ii. 
It  desccruis  oiiliquely  dovvnivard  and  inward  across  tlie  front  of  the  thigh,  in  ihc 
grriove  bi'tween  the  rectu:^  femoris  anil  the  vastus  internus,  on  the  one  hand.  and  the 
addnrtor  muscles,  on  tlie  other,  and  then  passes  direcl!y  downward  Ijcliind  the 
inncT  condylc  of  ihc  femur.  It  finally  lx?nds  fonvard  to  be  inseried  into  the  inner 
Burfacc  of  llic  tibia  near  the  tubcrosity.  covcring  the  insertions  of  the  gracilis  and 
ieniilendinosus. 

Ncrve-Supply. — By  the  anterior  crural  ner\'e  from  the  second  and  third 
hinibiir  nt-nes. 

Action.— To  flex  ihe  thigh  and  leg  and  to  rotate  the  thigh  outward  ;  when 
the  leg  is  f1exed,  the  muscle  will  assist  in  rotating  the  thigh  inward. 


lorius  iornis  thc  latcral  boijndary  of 
Sirar/>a's  triangle  ( triKoniim  fcnioralc). 
by  the  adductor  longiis,  its  base  by 
Poupart's  ligament,  ils  floor  by  the 
iliopsoas  and  peciineus  aiui  ofien  to 
a  slight  extent  by  the  adductor  brevis, 
and  its  roof  by  the  fascia  lata  and 
the  crihriform  fascia.  The  space  so 
bounded  is  traversed  f rom  above  down- 
ward,  irom  the  middlc  of  its  base  to 
its  apex,  by  the  k-inoral  vcsscls  and 
thc  anterior  crural  and  cniral  branch 
o(  ihe  jijenito-crural  nerve,  amJ  con- 
tains  a  number  o!  lymphatic  nodes. 
Al  its  apex  it  is  continiious  wilh  the 
adductor  or  Hunter's  c:mal. 

A  muco!i5  bursa  (tiursa  m.  sar- 
toiii  propria)  iiilervenes  bet\veen  the 
tendtin  of  the  siu-torius  and  those  of 
the  ^raciHs  and  semimembranosus, 
and  occasionaUy  communicates  with 
the  bursa  anserina  (pagc  63H). 

The  retriainder  of  tlie  post-axial 
musculature  of  the  tbtjfh  is  alniost  en- 
tirely  reprcscnte<I  by  four  large  mua- 
clcs,  more  or  less  separable  above, 
but  uniied  below  iti  a  comnion  tendon, 
which  is  inseried  into  the  upper  bor- 
der  of  the  patella.  and  throiigh  this 
and  the  hgamonium  patellse  acts  iipon 
the  tubcrosity  of  the  tibia.  These 
muscles  have  been  grouped  together 
as  thc  exiensor  quaiiricrps  fcmoris, 
and  incUide  the  rectus  femoris.  ihe 
vastus  externus.  the  crureus,  and  the 
A^astus  intemus. 

H;?.   Rectus  Femoris  (Fig.  610). 

Attachmcnts. — The  rectus  fem- 
oris has  a  double  orij^n,  thc  one,  or 
siraight  head.  arishtg  from  the  an- 
terior inferior  spine  of  the  ilium.  and 
the  othcr.  or  rčjlected  hrad,  from  the 
surface  of  the  iliiim  a  short  distnnce 
above  the  acctabulum.  Thc  two 
heads  Rive  rise  lo  a  sinile  tendon 
which  descenda  for  some  distance 
along  the  front  of  the  muscie  and,  in 
conjunclion  \vith  a  median  septiim, 
gives  origin  to  the  muscle-fihres. 
These  prcsent  a  bipinnate  arrange- 
ment,  and  pass  nver  beIow  into  the 
common  tendon  to  he  eventuallv  in- 
seried by  the  ligamentum  patella*  inlo 
the  tubercle  of  the  ribia. 

Nerve-Supply. — By  the  anterior  crural  ncr\e  from  the  third  and  lourih  lumbar 
nerve«. 


Mh«cIm  of  riklit  ihljth,  nnt«TioT  »sp*^- 
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Action. — To  flex  the  thigh  and  cxtend  the  leg.     Acting  Irom  below  it  w^« 
the  Iriinlc  <m  ihe  hip-joints. 

Relations. — The  rcctus  fcmons  rcsts  upon  ihe  capsule  of  the  hip-joint  above 
and  the  cnireus  below.      A  hursa  fretmenti)'  inter\'t:nes  bctwcen  ihc  surfacc  o[  thc- 
ilium  and  the  hcad  which  U  inscrtcd  at>ove  the  aceuhulum. 


3.  Vastis  Externus  (Fig.  610). 

Attachments. — The  vastus  extenuis  ( m.  vastus  latcralls)  arists  from  the 
rior  iiitcriruchaiitcric  line,  the  laleral  surface  of  the  greaier  troclianter,  and  the 
Up  of  the  linca  aspera.     The  fibres  ciirve  ilown\vard  and  inu'ard  tO  unite  with  the 
crureus  atid  to  be  hiseričd  inlo  the  cnmmon  tcndnn. 

Nerve-Supply. — By  the  anterior  crural  ner\'e  from  the  ihird  and  (ourth  lumbor 
nenes. 

Action. — To  extend  the  leg. 


4.  Crureus  (Fig.  606). 

Attachments. — The  crureus   (in.  vastiis   intcrmcithis)   lies  beIow  the  rcctus 
femoris  und  beuveen   the  vastus  e.vlernus  and  v;isius  internus.      H  arisfs  itom  \\i 
anterior  surface  of  the  femur  and  passes  downward  into  a  tlat  lendon  which  is  iiis^U 
into  ihe  common  tendon  a  short  distance  ahove  the  patella. 

Nerve-Supply. — By  the  anterior  crural  nerve  from  the  third  and  fourth  lumb 
nerves. 

Action. — To  extend  the  leg. 


5.  Vastvs  Ixterxus  (Fig.  600). 

Attachments. — The  vastus  internus  (m.  vastus  nK^lialisI  »s  usuallvsobl 
with  the  cnirtMis  as  to  be  liardiy  separal-Ie  from  it.  It  iirisrs  from  the  spiral  lin^ 
from  ihe  iiiner  lip  of  the  linca  aspera  of  the  femur,  the  fibres  cur\injj  downward  and 
oulward  to  be  partly  unilcd  wiih  the  crureus  and  partly  iiistricd  into  the  coDimoD 
tendon. 

Nervc-Supply. — By  the  anlcrior  crural  ncr\  c  fruni  the  thiid  and  fourth  lunibar 
ncrves. 

Action. ^To  extend  the  leg.  Owing  lo  the  oblique  direction  of  the  femur 
dovvnvvanl  .ind  inward  the  action  of  the  quadrlceps  femoris  uould  be  to  drau-  the 
patella  imtward  as  weH  as  up\vard.  thus  tending  towards  an  outward  disI<x-alion  o( 
that  bone.  This  is  t)bvi;ited,  ho\vcvcr,  by  the  vastus  internus,  the  bulk  of  uhos« 
fibres  arise  h-om  the  lower  part  of  the  femur  and  are  directcd  more  or  less  t: 
vcrsclv  ourward  to  the  inner  border  of  the  common  tendon. 

Relationa. — The  medial  border  of  the  vastus  internus  forms  ihc  outer  w 
Hunters  canal  (Fig.  606).  the  (ascia  which  forms  the  roof  of  the  canal  extendi: 
across  betwecn  this  musclc  and  the  adductor  magnu.s. 
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6.     SUBCRUREUS. 

Attachments. — The  subcrureus  fm.  articularis  qcniO  is  frequently  so  inse[ 
bly  blended  wilh  the  crureus  that  it  mav  well  be  rcgarded  as  the  dcepest  layer 
the  lattcr  rather  than  as  a  distinci  muscle.     It  arises  from  the  I(»wer  part  ol  ti 
anterior  surface  of  the  femur  and  passes  downward  to  be  inseried  into  the  upi 
border  of  the  capsule  of  the  knec-jotnt. 

Nervc-Supply. — By  the  anterior  crural  nerve  from  the  third  and  fourth  lumbar 
ner\'es. 

Action. — To  tense  the  capsule  of  the  knee-joint. 
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PRACTICAL    CONSIDERATIONS :    MUSCLES   AND    FASCl/E 
OF  THE  BUTTOCKS,   HIP.  THIGH.   AND  KNEE. 
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I.  The  Buttocks. — The  skin  over  tliis  region  is  thick  and  is  closelv  connccled 
wtth  ihc  su]>errici;il  f.iscia.  which  is  ahiindant:,  lcx>se.  and  coniains  miich  tm.  Thcskid 
is  richiy  supplied  with  ncrvcs  from  thc  sinall  sciatic,  the  exiornAl  and  the  perforatinj^ 
cutancous,  ihe  ilio-hypogdStric,  and  llic  cxternai  branchcs  uf  lin:  postcriur  division  oi 
the  lumbur  and  sacral  ncrves.  ll  is  poorlv  supplied  \vilh  blood  as  compared  wilh 
other  cutancous  areaa,  and  hcnce  usuallj*  has  a  rclativclv  lou-surface  temperature.  It 
is  coarse,  wilh  numeroiis  sebaceous  foflicles,  and  is  tlie  sile  of  (requent  minor  forms  of 
irritation, — chafes,  bruises,  etc.» — and  is  lor  these  reasonsacommon  seat  of  superticial 

Fig.  611. 
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tomed  fonnnl 
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1  ii»loc«tc«J  hcad  of  (ctnor 
'f-OUiiniior  intemos 

— — circatcrsclatic  ncrvc 


DifiSMtion  al  pcMterfor  lH»l)on  Of  lelt  fcrmur  Unranb  tloTMim  of  ilinm 

funuiclcs,  which,  on  account  of  lis  intimatc  union  with  the  underlj-ing  fascia  and  its 
plentiful  nerve-5Upply.  areapt  to  he  \'ery  paitiful. 

The  presence  o!  a  large  quantity  of  pnorIy  or^ani/ed  fal  in  the  superfirial  bscia 
and  the  frecjuencv  of  local  irritalion  render  tlie  refjion  a  favorite  seat  of  lipoinata. 

The  Iaxity  of  the  supcrllcial  fascia  pennits  effusions  of  pus  or  of  blnod  to  attain 
exceptiona]Iy  large  diniensions,  and  ihis  is  encouragcd  by  gravitv  in  the  usual!y 
dependent  position  of  the  part. 

The  deep  fascia  attached  to  the  back  of  the  sacrum  and  coccyx  and  to  the  crest 
of  the  ilium  covers  in  the  gluteiis  medius  and  holds  it.  with  the  gluteus  ininimus.  in 
an  osseo-fascial  space,  as  the  ilio-psoasis  held  anterioriv  by  the  ihac  fascia  (pageea+V 
The  posterior  space,  houevcr,  is  completelv  closed  snperiorlv  and  is  open  f>nly 
inferiorIy,  towards  the  ihigh.  and  antero  internallv,  towards  the  sciatic  foramina. 
Abscesses  or  extravasaliuns  of  blood  in  this  space  niay  originate  in,  or  may  rtnd  thcir 
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way  into  the  pelvic  cavity  ;  or.  guided  by  gravitj',  they  may  travel  long  dUtances 
duuii  ihe  thigh  btforc  ptjiiuing.     Thu/  aro  apt  to  Ikt  associated  with  much  pain 
because  of  ihe  conipressiun  of  ihe  f^luteal  and  other  branchcs  of  the  sacral  plena 
bclueen  the  bone antt;ri(irly  and  tlie  musculo-aponeurcuc  wall  o/  the space  posteriorU 
The  j^fluttus  maximus  is  embraccd  by  a  sheath  formcd  by  the  splitting  of  ihis 
fascia  into  lwo  layers.  the  superhcial  one  of  which  is  thinncr  and  Icss  denst  thantbe 
decp  lavcr.     Abscess  or  hemorrhagic  extravasation  uithin  the   substance  of  ihai 
inusclc  IS.  therefore,  ]ikely  to  givc  more  external  evidence  oi  its  prescnce  and  to  be 
less  painful  tlian  if  in  or  beneath  the  gluteus  mediiis.     The  gluteus  niaximus  itsdi 
may  be  ruptured  by  violent  exertion  in  extending  the  pelvis  and  irunk  on  the  thigh, 
the  latter  being  fixed,  as  in  raising  a  heavy  weighl  on  the  back  and  shoulders  irhilc 
passing  from  a  stooping  to  an  ercct  |K>sition,  or  in  carr>ing  a  siiiular  burden  upstain, 
ihc  polvis  and  fcmur  having  thcn  the  same  rclativc  posiiion  al  each  tipuard  stq)  thai 
lhcy  ha\  C  when  the  thigli  is  vertical  aiid  iIk-  tnink  and  pelvis  are  flexed.     In  the 
erect  position  ilie  niuscle  is  relaxed.      VVhen   il  is  paralyzed  the  paticnt  can  wallt 
eusily  on  a  Icvel,  but  bas  trouble  in  going  upstairs  or  in  exchflnging  a  sitting  fur  a 
standing  posture.      Wounds  of  the  butlock  without  fractiire  of  the  bones  may  enter 
the  pelvic  cavily  through  the  sacro-sciatic  foramina,  and  Treves  has  recorded  a  ca« 

of  štab  wound  of  the 
Kic.  6i3.  buttock  in  which  tbe 

paticnt  dicd  from  peri* 
tonitis,  the  wound 
having  involvcd  ihe 
bladder  and  causcd  in- 
traperitoncal  cstra^-a- 
sation  of  urine. 

A  subgluleal  tri- 
angle has  been  de- 
scribed((iuileras},lhe 
boiuidaries  of  which 
arccsternaUvlheftm-  • 
oral  and  trochanteric 
insertion  of  the  glu- 
teus niaxinius,  intcr- 
naIJy  the  long  head 
of  thebiceps,  thelulicr 
ischii,  and  part  of  tlie 
sacro-sciatic  ligamenl, 
superiorfv  the  p)-ri- 
formis.  The  floor  of 
the  triangle  is  made 
by  the  extenjal  roU- 
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Dislocalnl  hmd  a\  framr 
Kctnoral  anery 
I*rnii>ral  ^  cId 


Pcclfneus- 


Pubic  bonc- 


Gncilia        Adducior  longus 
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tor^  and  the  adductocifl 
DiuMion  oi  pubk  iuxation  of  hip-jotnt.  magnus.     It  is  ihc  re-W 

gion  of   aneurism  of 
or  occasional  hemorrhage  from  the  sciatic  arten,'.  of  emergencc  of  the  sciatic  nen-e,^^ 
and  of  one  forni  of  sciatic  hernia,  belou*  the  pyriformis.     The  "triangle"  is  an  arti^fl 
ficial  one.  and  is  mentioned  merely  as  an  aid  to  localization  of  the  above  slnictures.  ^ 

The  subgluteal  burs;e  are  of  conslderable  iniportanre.  One  is  foiind  interposed 
between  the  trochanlcr  and  each  nf  the  gUiteal  muscles  (|>age  630).  Inflammation 
and  enlargement  of  these  hui-sie  will  be  folloMed  by  adduction  and  flexion  of  llie 
thigh,  because  active  extension  of  the  thigh,  in  which  the  glulei  aid,  and  rotation  in- 
ward.  piitting  thcm  on  the  stretch.  are  pahifvil.  Flattening  of  the  buttnck  and  oblit- 
eration  of  the  glutco-femoral  crease  mav  follow  atrophy  of  the  niuscles  from  discase 
(pagc  381).     Caries  of  the  trochanter  has  resulted  from  suppuration  in  these  burs«. 

The  bursa*  over  the  tuberosities  of  the  ischium  frequenlly  enlarge  and  mav  cause 
two  solid  svmmetrical  swel!ings — "  wcavers'  bottom" — whLch  require  removaf. 

2.  The  Hip  and  Thigh. — The  skin  over  the  hip  is  less  dense  tlian  over  the 
buttock,  and  is  stili  ihinner  bdow  Poupart's  ligament  and  in  the  region  oi  Scarpa's 
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triangle.  Over  ali  thc  Iower  portion  of  the  thigh  it  is  ioosely  connectcd  by  abimdant 
conneclive  tissue  vvith  the  fascia  lala,  its  attachnient  Ijeinjj;  closcst  alnng  ihc  lim-  tif 
the  exlcmal  intermuscular  septuni,  betueen  the  vastus  externus  and  the  hamstring 
muscles.  It  is  C(xirse  extenial]y  and  thinner  over  the  abductor  surfaces.  It  is  ea:iily 
stripped  up  by  efiusions  tjr  relracted  during  opterations. 

Thc  superficia!  fascta  in  (Iie  subingtiinal  region  b  in  two  layers,  in  the  nore 
superltcial  of  which  is  the  siibcutaneous  fat.  The  deeper  iaycr  is  the  denser,  and  on 
h  iie  ihe  lymphatic  nodes  occupying  ihe  sapbenous  opirning.  It  ofiei-s.  howtver,  in 
ihis  region,  but  little  resisiance  10  ihe  progress  of  piis  towards  the  surface.  as  il  is 
perforated — hence  "  cribritorm  fascia" — by  the  Ivmph-vessels  passingfrom  thc  super- 
ficia! to  the  deep  sel  oi  inguinal  nodes,  by  the  siiperficial  epigastric  and  external 
pudic  vessels,  and  by  the  internal  saphenous  vein  to  enipty  into  the  femoral. 

Lipomata  are  not  infrequent  in  this  fascia,  especially  on  the  front,  bul  sometimes 
on  the  back  of  the  thigh,  and  on  account  of  ils  laxity  and  of  the  absence  uf  linn 
attachmenis  of  iheir  capsules,  are  apt  to  travel  dou'nward  by  gravity. 
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The  deep  ^cia  or  fascia  lata  (page  6.13),  attached  above  to  the  Iower  edge  of 
^the  great  sacro-sciatic  ligament,  the  tiiberosity  and  ranius  of  the  ischium,  the  crest  of 
the  ilium,  Povipart's  ligament.  and  the  body  and  ramus  of  the  pubes.  and  belovv  to 
thc  lateral  margins  f)f  the  patella  and  lo  the  libia,  and  continmius  posieriorlv  "  ith  ihe 
deep  fascia  of  the  leg,  forms  an  alinosi  nnbroken  sheath  around  the  tliigii.  Its  ron- 
tinuity  is  interrupted  onlv  by  the  saphenous  opening  (page  635).  It  is  of  sitflicient 
strength  and  densit)'  e\'erywhere  to  infiuence  the  conrse  of  abscesses  and  to  modify 
the  suriacc  appearancc  or  feel  of  deej)  gr<)wths.  A  lipoma  beneath  the  fascia  lata  may 
anparcntly  hare  the  densitv  of  a  malignant  gTO\vth.  A  psoas  abscess  (page  143). 
after  it  has  follt>wed  the  mnscie  nnder  and  below  Poupart's  ligament.  usuallv  perfo- 
rates  the  sheath  and  thc  fascia  lata  and  points  extemal  to  the  vessels  at  the  upper  part 
of  Ihe  thigh  ;  bul  after  escaping  frum  the  sheath  it  may  be  unable  to  penctraie  the 
fascia,  and  may  bc  giiided  by  it  to  ihe  Iower  third  of  the  thigh.  the  knee,  or  even  as 
low  as  thc  leg  or  ankle. 

Thc  fascia  has  boen  lom  or  woim<led,  and,  as  it  cmbraces  the  subjacent  muscles  so 
closeIy,  the  lalter  havc  bulged  throiigh  the  opening.  appearing  on  ihe  surface  of  the 
thigh  as  rounded  elevations  var>'ing  in  size  and  tension  with  the  position  of  the  iimb. 
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Rupture  oE  the  fascia  has.  in  recordcd  instances,  becn  assodatcd  with  rupture  d 
ihe  iiio-psoas,  the  reciiis,  and  the  bictps  temoris.  The  outer  and  inner  imemnistul« 
sepia  fpage  63(1  J  are  of  less  surgicaJ  importancc  than  the  corresponcUnj^  structiires  in 
the  arni,  and  have  bul  liltle  effect  in  limiling  ur  Jclerinining  the  course  of  a  celtulita 
or  an  abscess. 

On  the  outer  sidc  of  the  thigh,  running^  from  ihc  forupart  of  the  crest  of  the  ilium 
above  to  the  outer  tuberosity  of  ihe  libia  and  ihe  hcad  oi  the  fibula  below,  \s  ibc 
thickening  of  the  fascia  lata  knowii  aa  the  ilio-tibial  band,  the  dcnse,  glistening  ttbns 
of  which  bridge  over  the  supratrochanteric  space  betuccn  the  summit  of  the  trochan- 
ter  and  the  iliac  crest.  NorniaIly  at  ihis  poim  the  band  ofiers  distinct  resistanctto 
pressure  wiTh  the  fingcrs.  In  fracture  of  the  neck  of  ihe  feiiiur.  uith  shortenii^,  it 
nnist  hc  relaxed  and  less  resistant  ( AlUs),  and  this  sign  is  of  especial  value  in  obsoire 
casos  of  impacted  fracture  of  the  neck  in  wliich  crepitus,  preternatural  mobilil)-.  and 
olher  of  the  conventional  symptoms  of  fracture  are  lacking  (pages  364,  367,  390), 

The  relatinns  of  the  muscies  about  the  hip  to  dislocation  (  Figs.  395.  396.  paga 
377»  37**)  ^^^  ^^'  1^'P  'iiscase  (page  3Sr )  have  bceii  dcscribed.  Suppuratinn  afiectinj; 
the  iliacu^i  or  the  ilio-psoas  has  aiso  bcen  dealt  with  (pagC3Hi  ). 

Strains  of  the  ilio-psoiis  muscle  are  not  inirequent.  and  mav,  especiallv  in  clul- 
dren,  give  rise  to  a  niistaken  dirignosis  of  hip-joint  diseasc.  In  sprajns,  hiwcvcr. 
the  nioveinents  of  the  joint  that  do  m)t  affcct  the  ilio-psoas  uiH  be  painless  and  most 
of  the  Dther  anatomir-al  sym]>ti»nis  (page  siii^i)  will  bf  absent. 

The  extensive  bursa  bctncen  the  capsule  of  the  hip  joint  and  ihe  ilio-psoas 
muscle  iHh-psoas  bursa)  may  cnlargc  and  become  visible  at  the  front  of  the  thigh 
beloH*  the  middle  of  Poupart's  ligamcnt.  The  thigh  will  be  fnund  flcxcd  from  reflex 
irrilation  of  diu  ilio-|KjMas  and  l<»  lessen  pressure  mi  ihc  bursa  ( |Jage  381  ).  As  the 
latter  not  infrequenlly  comniunicates  with  ihe  hip-joint.  infectious  discase  of  one  nwy 
exlend  to  the  other. 

The  adductors  are  also  oftcn  straincd  or  ovenvorked.  particularlv  during  horse- 
back  exerdse,  and  are  sometimes  ^prain<■ti  or  slretched  close  to  iheir  jielvic  origlns. 
The  latter  injun,*  niay  result  in  a  scicrosis  of  one  of  ihe  adductor  tendons.  possiblv 
going  on  to  true  ossihcation,  and  prodiicing  a  conditiun  sten  oftenest  in  cavairvmen. 
and  known  as  *'  riders  bone." 

Fracturea  of  the  femur  aituated  bclou*  the  neck  (page  363)  and  above  the  con- 
dylcs  (ixige  366 )  are  niuch  infiuenced  by  nuiscular  action.  as  might  be  espected  from 
the  nuinber  and  strength  of  the  niusclcs  concerned.  Three  of  these  fractures  mav 
beconsidered  in  this  rclaticm  : 

1.  Fracture  just  b(-low  tlie  Irochantcrs  (subtrochanteric  fracture).  This  ia  one 
of  the  most  difficult  of  fcmoral  fractures  to  ni;innge  Ijecause  of  the  flexion.  abduc- 
tion,  and  ouiuard  rotation  of  tlie  upper  fritgmenl,  caused  by  the  action  of  the  ilio- 
psoas.  ihe  gluteus  minimus  and  niedius,  the  obturalors.  fiuadratus,  pvrifurmis.  and 
gemelli,  The  lower  fragment  is  dravvn  up\vard  by  the  rectus,  gracilis.  tensor  iasciie 
laiae,  and  surtorius,  up\vard  and  inu-ard  by  ihe  aihluctors,  u])ward  and  a  liltle 
backward  bvthc  hamstrings.  In  the  treatment,  elcvation  and  abduction  of  the  ihigh 
— i.e.,  of  the  Iower  fragment — are  ofien  resorted  to  for  obvious  reasons. 

2.  Fracture  of  the  middle  of  the  shaft  is  very  freqnent  (page  365).  It  i» 
usuallv  moderntelv  oblique  from  behind  do\rnu-nnl  and  foruard.  The  upper  fn*p- 
ment  is  almost  always  in  atlvance  of  the  lo\ver  fragment  because  (a')  the  fracluring 
force  is  more  apt  to  be  applied  from  in  front  and  to  the  lower  rathtr  than  the  upper 
part  of  the  tliigh  ;  .C^)  the  weight  of  the  limb  in  the  supine  position  would  favor  a 
poslerior  position  of  the  lnwer  fragment ;  (c)  the  ilio-psoas  tcnds  to  advance  the 
upper  h^gmcnt.  and  the  adductor  magnus  and  gastrocnemius  draw  the  loaer  frag- 
ment sonietthal  back\vard  (Fig.  6i4>.  Therc  is  often  a  fonvard  angulaiion  or  bow- 
ing  in  the  direction  of  the  normal  curve  of  the  femoral  shaft  fpage  365),  thought  to 
be  due  to  the  action  of  the  adductors  which  subteiid  the  are  of  the  cun-e. 

The  slicjrtening  is  produced,  as  usual,  by  the  muscies  running  from  the  pdiis 
to  the  thigh  and  leg. 

3.  Fracture  just  above  the  rondvles  rsupracondvtar  fracture).  This  is  usuallv 
the  resuU  of  severe  injurv  or  of  direct  violence.  It  is  commoniv  oblique  from  be- 
hind fonvard  and  downward.     The  fracture  takes  plače  at  about  the  poim  of  junctioa 
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of  ihe  compact  tissuc  of  ihe  shak  wtili  ihe  canceilalcd  tissuc  of  tlie  expanded  lower 
cxtremity.  It  is  Irom  one  to  t\vo  iiiches  hitjher  than  the  epiplivseal  line.  The  same 
hackward  rotiition  o(  lli«  Imvtrr  fraj^menl  ciccurs  as  in  disjimction  uf  the  epiphvsia 
(page  365  ).  and  in  bcitli  cascs  irom  the  action  of  thc  j^iiJ^trocnemius.  In  the  Iractvire, 
houevpr,  the  sharp  lo\ver  end  of  the  iipper  fraj^ment  is  far  more  apt  to  project  anie- 
riorly  than  is  tite  tliaphvsis  in  cascs  of  epiph)*scal  disjvmclion.  It  is  not  infrequenlly 
entangled  in  fibres  of  the  rectus  and  may  lacerale  iJie  suprajxilenar  synovial  pouch. 
The  difference  probably  results  from  the  character  of  the  fraciuring  force,  which  in  the 
epiphyseal  arcident  is.  in  the  majority  of  cases.  hj^^erestension  of  the  Ic^  en  the 
thigh.  The  action  of  the  ilio-psoas  tends  to  advance  the  Unver  cnd  of  the  upper 
fragment,  but  must  bc  fceble.  The  pcctineiis  sli);htly  and  the  adductors  qiiite  -slnjngly 
draw  it  in\vard.  The  shortcnin^  is  produce<l  hy  the  hainstrings.  rccius,  sarloriiis, 
etc.  The  most  difficuJt  element  of  ihe  defurmity  to  do  away  with  is  the  ]x>sterior 
rotation  of  the  hnver  fraf^ment,  \vhich  may  aUo  result  in  senous  pressnre  iipon  or 
in]ur>'  to  the  popliteal  vessels  and  nen"es.  In  scttiny  such  a  fracturc  it  niay  l>c  ncces- 
sary  to  relax  the  chief  niuscle:j  eoncemed  by  flexing  ihe  Uugh  to  a  right  angle  with 
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the  pelvis  to  relax  the  ilio-psoas,  drauiiij'  the  knee  inward  a  little  to  relax  ihc  ad- 
ductors, and  rtexing  the  leg  on  the  thigh  to  rtlax  the  gastrocneniiiis,  and  theii  to 
make  exten5ion  by  means  of  the  forearm  placed  in  the  ham.  Not  uncommonlv  the 
displacement  recurs  su  r)bstinately  ihat  it  beeomes  necessarj'  to  Ireat  the  čase  with 
the  leg  fiil]y  flexed  on  the  thigh.  and  even  to  dJvide  the  tendo  AchilHs. 

3.  The  Knee. — The  skin  over  the  front  of  the  knee  is  dense,  ccarse,  and 
loose,  qualities  that  tliininish  the  gravitv  of  the  frcquent  injuries  to  the  integnment 
itself  and  aiso  serve  to  proitct  the  underlving  joint,  "  esi)ccially  in  staljsnith  bhintish 
inslniments"  (Trevcs)  nnd.  in  fact,  in  niany  forms  of  accident  in  \vhich  the  free 
movement  of  the  skin  o\  er  the  sulijacent  structures  scrves  to  make  the  application  of 
force  to  the  latter  much  lest;  direcl. 

In  fnll  fiexion  the  skin,  in  spite  of  its  Iaxity,  is  drawn  tenselv  over  the  patella, 
and  a  fall  may  result  in  an  cxtcnsivc  wound. 

The  rdation  of  the  cutaneuus  nerves  and  vessels  over  the  knee  to  those  supply- 
ing  the  articulation  should  he  studied  in  connection  \vith  the  common  application  of 
counterirritants  or  of  blisters  to  the  region. 
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The  quadriceps  tendon  is  scparateti  from  the  femiir  by  a  large  bursa.  which,m 
(rom  70  to  80  per  cent.  of  cases.  communicatcs  \vith  thc  knce-joint  and  mav  bc  in- 
volved  in  its  diseases.  When  separate  from  the  joint  and  distended  by  cffusion.  it 
may  be  mistaken  for  svnovitis  ni  the  knee,  but  the  patella  will  not  be  floated  up  ;iQd 
thc  coiicavities  at  either  side  of  t!iat  bone  and  ihose  at  the  sidea  of  the  ligumentum 
patell^e  will  not  bc  effaced. 

The  prepalellar  bursa,  separatirg  the  patella  from  the  skin,  is  frequendyenUrped 
in  jiersons  whf)  speiul  intich  tirne  kneelinjj. — "  hc)usemaid's  knee." 

Thc  biirsa  betw(«n  tho  lig^imentum  patella  and  the  tubercle  of  the  tibia  may  I 
enlarg"ed  r>r  inflamed,  and  is  thcn  ajii  to  bt-  fiainful  on  account  nf  its  cnvnf 
beiu'ecn  lwo  non-distensible  stnictnres.  the  bone  and  the  ligament.     The  littJe  1 
of  fat  (page  400}  belween  the  tubercle  and  the  hganient.  which  protrudes  at  the  sid 
of  the  latter  when  the  quadriceps  extensor  is  Jn  action  (page  405  ),  should  not  be  1 
tiiken  for  eniarpjement  of  thJs  bursa. 

Postcriorlv — c>\er  the  ham — tho  skin  is  ihinncr  and  less  mo\'ablc.     The  de 
fascia — hcre  the  popliteal  fascia — is  dense  and  exerts  marked  obstruclion  to  the  extc 

sion  nf  absccss,  growth,  orancurism  towanb ' 
Fig.  616.  |]ie  surface,  in  this  way  caiising  severe  paiii 

from  thc  presstire  upon  the  nerves  that  1 
throuy:h  tlie  space.  As  the  latter  is  op 
above  and  be]ow,  abscesses  mav  e^tend 
either  direction. 

Pus  or  infection  may  be  guided  to  1 
subhscial  region  in  the  ham  Irom  ihe  pelv 
or  thc  buttnrk  by  the  great  sciatic  nerve.  ( 
from  thc  thii,di  bv  the  femoral  vessels. 
from  thf  leg  by  the  shurt  saphenous  ve 
or  by  the  deeper  vessels  and  the  I^-mphatia 
The  relations  of  tlie  fascia  and  musd| 
ol  the  thigb  to  the  patella  and  the 
joint  and  to  their  Injuries  and  diseases  I 
been  sufficiently  describcd  (Figs.  424-43P, 
pages409-4TS). 

The  hamstring  tendons  are  not 
quenlly  di\ided,  as,  for  reasons  alread^ 
given.  ankyl(i5i3  of  the  knee-joint  is  usu- 
allv  in  thc  jK)sition  of  flexiDn  (page  412). 
They  are  made  very  tense  uhen  the  pelvis  is  slrongiy  /lexed  on  the  thigh,  the  kntt 
rcmaining  extendcd.  They  niay  be  ruptured  if  excess!ve  force  is  applied  undcr 
thesc  circumstances. 

The  biceps  tendon  is  easilv  fcit  on  the  ouicr  sidc  of  thc  liam,  wilh  thc  peroneal 
nerve,  also  readily  patpable,  lyingagainst  its  innerand  [>ostcriorbordcr.     At  iheirn<T 
side  of  the  ham  the  semitendinosus  tendon  is  nearer  the  nnd-hne,  nearer  the  surface. 
more  ea5ily  outlined,  ihinner,  and  more  cord-like  tlian  theseniiinembnin(»us  tendo^H 
which  Is  the  most  dccply  siiuated  of  the  ihree  hanislrings.     The  line  for  dindi^H 
these  tendons  is  preferably  a  little  above  the  level  of  the  knee-joint  and  about  oppositc     ' 
the  most  saliont  parts  of  the  femoral  condyles. 

In  the  popliteal  reginn  there  are  several  bursa-:  (a^  the  largest  is  between 
inner  head  of  the  gastrocnenuus  and  the  semimembranosus  and  the  inner  condylej 
the  femur,  extending  downward  to  thc  tnner  tibial  tubero5ity  and  even  as  low  as  1 
tipper  margin  of  the  popliteus  ;  it  communicates  with  the  joinl  in  50  per  cent. 
more  of  cases  (Fouchcr.  Gniber):  (d)  a  snialler  b\irsa  is  found  betwecn  the 
membranosus  and  tho  internal  t(d>orosity  of  the  tibia,  communicating  usually  »•? 
the  above-describcd  bursa.      Extcrnally  there  are  :   (c)  a  bursa  between  the  late 
ligament  and  thc  tendon  of  the  popliteus  ;  (ti)  ^  bursa — a  diverticulum  of  the  s)t 
vial  membr.uie  of  the  knee  (Nancredc) — bctivten  the  same  tendon  and  the  exic 
tibial  tuberosity  ;  (e)  a  bursa  bet\veen  the  external  lateral  ligament  and  the  biče 
tendon,  Jn  close  relation  to  the  externa!  popliteal  nerve  ;  and  {/ )  a  bursa  betuc 
the  outer  head  of  the  gastrocnemius  and  the  external  condyle  of  the  femur. 
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Nancrede  says,  that  of  ihe  six  popliteal  bursae,  one — the  subpopliteal  {d) — 
'always  communicates  with  the  joint,  and  occasionally  with  the  upper  tibio-fihular 
joint  (Griibpr);  one — that  bctween  the  gastrociicmius  and  the  :>cni imeni branosus 
(a) — generally  does  so  ;  and  one  i^c)  occa3ioiialIy  does  so. 

Eniargenient  of  these  bursae  leads  to  stifJncss  and  disability  in  the  use  of  the 
knee.  Extension  may  hc  painful  and  may  sho\v  the  presence  of  a  tense,  roundcd, 
Huctuatin^  swelling.  This  wUI  usuaUy  be  at  the  inner  side  ol  the  popliteal  region, 
because  the  bursa  beneath  ihe  gastrocnemius  and  semimenibranosus — the  largest  of 
the  biirsae^is  the  one  most  often  cnlarged. 

It  may,  on  account  of  the  transmitted  pulsation,  be  tnistaken  for  an  aneurism, 
but  should  be  distinguished  by  the  facts  that,  if  due  to  biirsal  enlargement,  ihe  swcll- 
ing — -unlike  that  of  aneurism — may  {a)  lesscn  or  cjuite  disappear  when  the  knee  is 
slightly  flexed.  the  narrow  passage  betwccn  the  bursal  sac  and  the  joint  being  com- 
prcssed  when  the  i>osterior  lij^ament  is  tense  and  palulous  when  it  is  relaxed  :  {d') 
reappcar  slowtyand  not  almost  instiindv  ;  (r )  become  tenser  and  more  promincnt  on 
full  extension  ;  {d )  wiU  havc  a  transinitted,  not  an  expansile  pulsation  ;  and  {e) 
will  be  unaRected  as  to  bulk  by  digital  compression  of  the  femonil  arterv. 

A  popliteal  liponia — the  only  other  condition  likely  tn  be  ctjnfused  with  a  non- 
suppurating,  eniarged  bursa— occ up ics  no  definite  positionln  the  ham,  has  nosharply 
defined  oudine.  undergoes  little  or  no  increase  of  icnsion  when  the  k-g  is  extended, 
and  is  apt  to  have  attachmcnts  to  the  deep  surface  of  the  skin  (Nancrede). 

THE  CRURAL   MUSCLES. 

The  crural  muscles  are  ]>rimarily  inscrtcd  intn  the  boncs  of  the  leg  or  into  the 
tarsus.  but,  like  the  aiitibrachial  niusctes,  niany  of  ihem  havc  bcen  extendcd  into 
the  foot  and  act  upon  the  digits. 

The  cniral  fascia  is  a  strong  aponeurotic  sheath  investing  ihc  muscles  of  the 
leg.  at  the  knee  bcing  contlnuous  with  the  fascia  lata  and  beIow  w  ith  the  fascia  of 
the  foot.  Over  the  c.Ttemal  aml  inttrnal  inalleoli  and  along  the  cntire  inner  surface 
of  the  tibia  the  fascia  blends  »ith  the  subjacent  pcriostetim  ;  from  llie  last  of  these 
atiachnients  a  deep  layer  is  given  ofl  which  passes  across  to  the  Jiliula,  between  the 
superficial  and  deeper  muscles  of  the  back  of  the  leg.  That  portion  of  the  fascia 
which  covers  the  muscles  of  the  front  of  the  leg  Is  exceedingly  strong,  bul  it  is 
thinner  over  the  calf.  The  upper  part  of  its  posterior  portion  is  somewhal  thickened, 
and  forms  part  of  the  roof  of  the  popliteal  space.  Below  the  fascia  is  strcngthened 
bv  iransverse  fibres  which  form  išinds  that  bind  down  the  tendons  passing  over  the 
ankle-}oint. 

Of  these  bands  two  are  situated  upon  the  anterior  surface  of  ihc  ankle-joint. 
together  forming  the  structure  termed  the  anterior  annufar  iigamcnl  (Fig.  623), 
The  upper  or  veriicaf  portion  of  this  (ligamcnturn  transversum  cruris)  exieiids  traiia- 
versely  across  bctween  the  Io\ver  cnds  nf  the  tibia  and  fibula,  a  little  above  the  ankle- 
joint.  The  space  heneath  this  band  is  divided  by  a  partidon  into  two  compartments, 
the  more  tateral  of  which  contains  the  extensor  longus  hallucis  and  the  extensor 
longus  digitorum.  enclosed  by  separate  svnovial  sheaths.  while  the  more  medial  nne 
contains  the  tibialis  anticus.  The  lower  or  horizontal  f>oriiondi  the  ligament  (llKa- 
mentum  cruciatum )  is  V-sliaped.  Externally  It  Is  attached  to  the  outer  surface  of 
the  calcaneum  and  passes  inward,  cnclosing  the  tendons  of  the  extensor  longus  digi- 
torum, and  then  divides  intn  two  limbs.  the  upper  of  which  passes  upward  and 
inward,  over  the  tendons  of  the  extensor  longus  pollicis  and  the  tibialis  anticus,  to 
be  inserted  into  the  inner  malleolus,  just  below  the  medial  end  of  the  ligamentum 
transversum.  The  !ower  limb  passes  downward  and  inward  to  be  attached  to  the 
inner  border  of  ilie  ptantiir  fascia. 

On  the  posterior  surface  three  bands  occur.  Two  of  these  ser\'e  to  bind  down 
the  tendons  of  the  peroneus  longus  and  brevis  as  thev  pass  behind  the  extcrnal  mal- 
leolus, together  forming  the  hteral  annular  ligament  (retinacula  mm.  pcronaeomm). 
The  upper  band  extcnds  douinvard  and  backward  from  the  outcr  malleolus  to  the 
calcaneum,  while  the  lower  cme,  arising  from  the  calcaneum  at  the  point  at  which 
the  outer  end  of   the  cruciate  ligament  is  attached,  ext6nds  backward  over  the 
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pcroncal  tendons  to  bc  attachcil  to  llic  tiibcrosity  of  the  same  bone.  The  oiim 
ix)[id,  the  ju/tma/  amiit/ar  /igamtnt  (li^amcnuim  laciniatiiin )  passes  downward  and 
backward  froin  thc  inner  inaUeuliis  to  the  calcaiicuni,  bridgin}^  ovcr  a  gruove  Kbkfa 
is  divided  inlo  four  compartmeiUs  by  partUions  tMeiiding  (roni  ihe  ligamcnt  to  Un 
svibjacent  bone.  The  innermosi  n(  thesc  compartments  is  occupicd  by  ihc  postcriot 
tibial  miisclc  ;  thc  seconti  one  contains  the  teiidon  of  the  flcxor  longus  digilonini ; 
the  thtrd,  thc  posterior  tibial  vesscis  and  nenx ;  and  the  outermost,  ihc  leiidtm  ti 
the  flexor  longus  halliiris. 

From  the  (.[eep  Mirface  of  that  porlJoii  of  the  criiral  fascia  which  covers  the 
peroneus  long^us  aad  brevis  two  i>lrung  c.Kpansioris  of  coniiective  tissue  pass  <leq>ly, 

Fig.  617. 
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Sccliofi  acfDss  right  l«g  at  Juncllon  o(  upper  and  mlddlc  thirds.  vicw«(l  from  briow. 

one  in  front  of  and  «me  bchind  thc  musclcs.  to  bc  attaclicd  to  the  fibula.  Thcse  are 
the  anterior  and  posterior  inUrnmscular  scpta  ;  t!»ey  servc  for  thc  origin  ol  portions 
of  thc  adjacent  miiacles. 

Tn  rcgions  in  which  the  crural  fascia  is  adhcrcnt  to  subjaccnt  bony  stniclurts a 
-numl>er  of  subcutaneous  bursa  occur  betwecn  thc  dccp  fascia  and  thc  inteminicnl. 
Thus,  ovcr  the  patella  thcrc  is  iisiiallv  to  bo  foiind  a  biirsa  (liursa  fircpatcilatis  «iV 
cutaDcaj;  occasional!y  one  (Imrsa  prepalcllaris  subfascialis  1  occurs  bctwecn  thc 
patella  and  the  fascia.  Anothcr  ( Imrsa  infi-apalellaris  siil>cutanea  )  Iretiucntlv  Iics  nvt-r 
thc  Hgamentum  patellre,  and  iinmctiiatelv  bckm-  \\.  ihe  lutrsa  subcutanea  tuUcrositati« 
tibiae.  Again,  over  eat-h  malleoliis  a  bursa  often  exi5ts  (hursae  malleoli  latcralis  fl 
nediatis);  finallv.  a  bursa  frcquently  occurs  o^■er  the  tendo  Adiillis  at  its  inscrtioo 
inlo  thc  tubcrosity  of  the  calcaneum  (bursa  subcutanea  lentlinis  calcaaei). 


«*  ^. 


(d)  THE   PRE-AX1AL   MIJSCLES. 

e  »ith  the  antibrachial  pre-axial  musclcs,  tbose  of  thc  crus  are 
"mthreclavere,  the  most  superficial  sheet  being  attached  above 
Atlemur.  for  thc  most  part  to  the  outcr  one.     A  further  simi-l 
in  the  foreami   is  to  be  found  in  the  continuation  of  the] 
r  ioto  the  foot,  to  act  as  flexors  of  the  digits. 


THE  CRURAL   MUSCLES.  649 

(aa)  TWb  SuPBRFiciAt.  Laver. 

I .   Gastrocncmiiis.  2.   Solcus. 

3.   Plantaris. 

The  main  masa  of  tiie  calf  of  ihc  leg  is  fiinncd  by  lwo  inuscics,  the  gastroc- 
miiis  and  the  soleiis,  which  unite  belou-  in  a  comnion  iciidon,  tfie  fruUo  Achiltis 
cndo  calcanetis  J,  inserteil  into  iht:  piistcrior  surfacu  of  ihc  luljcrohilv  of  llie  calca- 
um,  a  biirsa  ( bursa  tcniliois  calcanci  1  iniervcninjj  between  the*  tondon  and  tlic  uppcr 
Tt  ol  the  luliernsit)'.  Sinco  the  j*astrocnemius  arLses  by  two  heads,  these  t\vo 
uscles  together  are  aometinies  spokcn  of  as  the  triceps  sura, 

Gastrocnemius  (Fig.  61S). 

Attachments. — The  gastrocnemius  lakus  orij^in  by  lwo  heads.  The  outer 
ad  arisfs  from  ihe  posterior  surface  of  the  feinur.  just  above  the  lateral  condvic, 
'  a  short.  strong  tendon  which  sometimes  contains  a  sesamnid  rariilagc  ;  the  fn»rr 
ad  arises  also  by  a  short  tendon  just  ai)ove  tlie  medial  condyie  of  tlic  fcmur. 
bove,  ihe  two  heads  are  separatcd  from  cach  other  by  a  groove,  biit  hi?If»\v  they 
»le  lo  form  a  thick  belly.  the  fibres  of  which  pass  over  into  a  broad,  flal  tendon 
serttd  below  \vith  the  tendo  Achillis. 

Ncrve-Supply. — Hy  thu  interna!  popliteal  (tibial)  division  of  the  greatcr  sciatic 
?rve  from  the  fii'st  and  second  sarral  ner\es. 

Action. — To  extend  the  foot  and  to  assist  in  ficxlng  the  knee-joint. 

Relations.— The  gastrocneniiiis  is  in  rt-lation  by  its  posterior  surface  with  the 
ion  saphenous  vein  and  nerve.  On  its  deep  surface  it  is  in  roiu.ict  \vith  the 
antaris  and  soleus  muscles  (Fig.  617 V  and  tn  its  upper  part  wilh  tlic  capsule  of 
le  knee-joint,  the  popliteus,  and  the  popliteal  vessels  and  nerves. 

A  bursa  (bursa  m.  tjastrocncmii  mediaiis)  inter\'encs  betwecn  the  inner  head  and 
le  capsule  of  the  knee-joint,  with  tlin  svnovial  cavitv  of  which  it  is  freq\iently 
mtinuous;  the  bursa  m.  eastrocncmii  latcralls  frequendy  prescnts  similar  rclationa  to 
le  outer  head. 

Variations. — Absence  of  the  emire  nniscle  or  of  ihc  otiter  head  has  been  obser\'ed,  but  the 
OSI  fre<|uent  nnomaIy  '\s  ilit-  ((cc-urrt-iici-  of  :i  iliird  fiead  uhieh  artses  from  sunit-  pirtion  of  the 
iplitunl  surface  of  the  (L-mur. 

2.    Soleus  (Fig.  6ig). 

Attachments. — The  soleus  is  a  broad.  flat  niuscie  which  arisfs  from  the  hea<l 
\(X  upper  pi>steri«ir  portir)n  uf  the  fibula,  from  the  oblique  line  of  the  tibia,  and  from 
tendinous  arch  which  passes  across  betwcen  the  tibial  ;ind  fibular  origins.  lis 
ires  pass  dovvinvard  to  a  broad  tendon  which  joins  with  ihu  tendu  Achtllis  below. 

Ncrve-Supply. — liy  the  intemal  poi>liteaI  (IJbial;  division  of  thegrcater  sciatic 
;rve  from  the  hrst  an<l  second  sacraJ  nerves. 

Action. — To  cxtcnd  ihc  foot. 


\ 


3.    Plantaris  (Fig.  619). 


Attachments. — The  plantaris  is  a  sm.nll  spindle-shaped  muscle  uhich  passes 
.-er  into  a  long,  slender  tendon  extendit]j;  downward  between  ihc  gasirocnemius 
id  soleus.  The  nmscle  arisfs  from  ihe  femur,  just  alxive  the  outer  condy!e.  intemal 
I  the  hiteral  head  of  the  gastrocncmius,  and  from  the  adjacent  part  of  the  posterior 
fament  of  the  knee-joint.  The  tendon  traverses  almost  the  entire  length  of  the  leg 
id  \s  inseričd  either  into  the  tuberositv  of  the  calcancum  along  with,  but  to  the 
ner  sidc  of.  the  tendo  Achiilis.  sending  also  some  fibres  to  the  intemal  annular  liga- 
ent.  or  inio  the  tendo  .Achillis  itself. 

Ncrve-Supply. — riy  the  internal  popliteal  (tifjial)  diviiiion  of  thegrcater  sciatic 
irvQ  from  the  fifth  lumbar  and  first  sacral  nerves. 


t 
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Action. — To  asslst  in  extending  the  ioot  and  to  tcnse  the  crural  fascia  at  the 
Knkle-joint 

Variattons. — The  pl.intari-i  js  ahsent  in  .ntnjiit  7  per  cent.  of  cates.     lis  insertion  may  be 
*nto  the  calcancum.  the  tcndo  AchtUis,  the  crural  fascia,  or  even  into  Uie  planiar  aponeurosis. 


(M)  The  Midule  Laver. 
I.  Flexor  longus  digitorum.     2.   Flexor  longus  hatlucis. 

I.   Flexor  Longus  Digitorum  (Figs.  620,  628). 

Attachments. — The  long  flexor  of  the  tocs  (m.  flexor  dt^Uorum  loa^s)  arisrs 
from  almost  the  whole  of  the  posterior  suriace  of  the  tibia  below  the  obiitiue  line  and 
from  the  rfeep  surfacf  of  the  deep  Iayer  of  the  crural  fascia.  Its  fibres  converge  in  a 
bipinnate  manncr  to  a  tcndon  which  passes  hiteral!y  to  the  tendon  of  the  tibialis 
anticus  beneath  the  internal  anniilar  ligament.  and  so  reaches  the  plantar  rcgion  of 
the  foot.  There  it  is  directed  soinewhat  lateraily,  recetving  the  insertion  of  the  flexor 
acces-sorius,  and  divides  into  four  tendons  which,  passing  through  the  divided  ten- 
dons  of  the  flcxor  brcvis,  are  itisertcd  into  the  base  of  the  third  or  dista!  phalanx  of 
the  secnnd,  third.  fourth,  and  fifth  toes. 

Nerve-Supply. — By  the  posterior  tibial  ner\'e  from  ihe  fiflh  lumbar  and  first 
sacral  nerves. 

Action. — To  flex  ihc  sccond.  third.  fourth,  and  fifth  toes  ;  continuing  its  action, 
to  extend  the  foot  and  to  caiise  slight  inversion  of  the  šole. 

Relations. — In  ihe  leg  (Fig.  617)  the  flexor  longus  is  covered  by  the  soleus 
and  has  resting  npon  it  the  Iower  portions  of  the  posterior  tibial  vcssds  and  nerve. 
It  rests  upon  the  tibialis  posticus.  crossing  it  ub!iquely  in  tlie  luvver  pari  of  ihe  leg. 
In  the  foot  its  tendons  are  covered  by  the  flexor  brevis  digitorum,  and  pass  lwt\veen 
the  two  terminal  slips  of  the  tendons  of  that  niuscle  over  the  first  phalanges.  les 
tendon  is  alao  covered  by  the  ahductor  hallucis.  and  crosscs  obliqucly  the  tcndon  of 
the  flcxor  longus  Iiallucis  aiid  the  oblique  portion  of  the  adductor  hallucis.  The 
lumbricales  take  their  origin  from  Its  tendons,  and  it  reccivcs  the  insertion  of  the 
_fiexor  acccssorius. 

VAriations. — Kflexor  digihrum  lonrtts  accessorius  is  occasionHlly  found  arising  imlepen- 
dently  from  the  ubia  or  from  ihe  fibula  and  joining  tlie  tendon  of  the  iong  flcxor  bcIow,  or  clse 
uniting  with  the  (lexor  acccssorius. 


2.  Fi.F.xoR  Longus  Hallucis  (Figs.  620,  628). 


I UUl 

^V  Attachments. — The  longflcxorof  thcgreat  toc  (m.  flcxor  tialliicisloneiis>dnVx 
^prom  ihe  posterior  surfacc  of  the  fibula,  from  the  posterior  intcrniuscular  scptum, 
^^and  from  the  deep  surface of  the  deep  lavcrof  the  crural  fascia.  Its  fibres  convergc 
bipinnately  to  a  tendon  which  passes  beneath  the  internal  annular  ligament,  pos- 
terior to  the  posterior  tibial  vcsscls  and  ner\'e.  and  so  enters  the  plantar  surface 
of  the  foot.  There  it  passes  beneath  the  tendon  of  the  flexor  longus  digitorum, 
10  which  it  sends  a  slip,  and  continues  distally  to  bc  imcrfM  into  the  base  of  the 
distal  phalans  of  the  great  toe,  passing  between  ihe  flcxor  brevis  hallucis  and  the 
first  plantar  interosseous. 

Nerve-Supply. — By  the  posterior  tibial  nerve  from  the  fourth  and  fifth  lunibar 
and  first  sacral  nerves. 

Action. — To  f^ex  the  hallux  and  extend  and  3lightly  supinate  the  foot. 

VArUtioni. — The  principal  variations  of  the  rtoxor  longus  halhicis  conct-m  its  union  with 
the  tendon  of  tlie  flexor  lonj^is  digitonim.  The  passage  of  a  slip  between  the  tvvo  tendons  is 
constant,  but  its  distnlnition  to  the  teiukrn-s  oS  the  nexor  digitorum  varies  caiisi(ieral)ly.  LIsiia!ly 
it  separaies  into  two  slips  which  pass  to  the  leiidonn  Un  the  seconc!  anct  third  toes,  but  it  may  niso 
pass  to  ihe  tendoas  for  the  second,  Ihirtl.  and  fourth  toes,  to  that  of  the  sccond  alone.  or  even 
to  ali  the  tendons  of  ihe  flexor  longus  digitoi-um.  It  may  al*)  conipIetely  rcplacc  tlie  lendon 
usually  passing  from  the  llexur  longus  digitorum  ta  the  secuiiU  digiL 
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These  variations  of  thc  flexor  longus  hallucts  are  expltcable  un  the  basis  that  tts  _ 
logcthcr  with  that  ol  tiie  f1t:xor  longus  digitorutn,  lias  bvcn  very  similar  to  tliat  of  thc 
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stiblimi<t  difpionim  and  flexor  InnKiis  pollids  of  the  forearm.  In  other  words.  Ihese  mid 
t«present  a  layer  of  miiscle-ti^tie  u-hicn  priiiiarilv  nrose  from  Ihe  bones  of  ihe  leg  and  wai 
sened  into  ibe  dceper  Inyer5  of  the  ])laniar  aix)neurosts.     I^ter  tend<Mis  diffcTtntiatedl  fron 
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'  aponeurosis  and  ihe  muscies  wcre  coniiuued  to  ihc  diKit$.    The  scparalion  of  ihe  HeKor 
^roni  tlie  rcst  oi  the  musdc  took  placc  latcr,  and  cvcn  yct  is  someuhat  incomptcte,  the 

Fig.  6ai. 
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Pksor  loncus  (iigttortitn, 

dravn  ailde 


Intemal  latcral  Ihiamcnt 

Tililnlift  aniicu! 
AliHuctttr  lia.Ilucl>,«iuni| 
InMitionof  tibial(*po»tik-ii« 


IniKTlitm  of  tibitltJt  xnlkl» 
Triitlon  o(  flrxor  loiigus  hallucis 


TiblAlb  poukui 


FlfKui  kitiKiu  tullucu. 

tlrxMniUi<l« 


f*eron«u  kmKtn 

.  _FilmU 

::i, .I>(i-i|rrior  \n!.  lihio-fibuUf  tlKament 
Tcodo  Achitlu,  Mumii 


IrinerlilbcrTlr crf  os  calcis 

Ouimuberclcof  itacalcb 

l-kJ(wr  brcvl«  illgimriini.  9liimp 

FIcKor  lonjtui  dljiiLu''"'"  Icndon 
n«xor  icccnorius 
Abdoctor  mlniml  disltl 


Deep  (Ifmcctian  of  rl^l  leg ;  flexon  ha\-c  b««n  lumed  uide  to  ezpoK  tibUlU  postlem. 

ections  betwc;«n  its  tendon  and  that  of  the  fI«xor  lor^us  diRitonim  beii^  indicatkms  oF  its 
lopmental  history. 


HUMAN    ANATOMV. 


(ff)  The  Deep  Laver. 

I.  Tibialis  posticus.         2.   Flexor  accessorius. 
3.    Popliteus. 

I.  TiBiAUs  Posticus  (Fig.  621). 

Attachments. — The  posterior tibial  (m,  tibialis  postcrior)  arises  from  the  pos- 
tcrior  surface  u(  the  interossenus  membrane  and  from  iht*  adj.icent  surface  o!  boti 
the  libiii  and  hbula.  Its  rtbrts  pass  into  a  tcndon.  situatcd  alonj^  its  inncr  bordcr. 
whicli  passes  obliquely  dottnward  and  inward  bein-ath  ihc  fiexor  longus  digitorun). 
It  is  continucil  on\vard  beneaih  ihe  most  central  portion  of  the  iniertial  anniilar  IJgs- 
ment  tolhe  plantar  surface  cf  ilit:  foot,  whcrc  it  is  insčrkd  into  tiic  tubcrosity  oftht 
scaphoid  bone,  sending  prolonj^ations  to  a!l  the  ulher  t:irs;d  bones.  cxcfpt  the  astra- 
galus,  and  to  tlie  bases  of  ihcsccond.  third,  and  fourth  metatarsols. 

Ncrve-Suppljr. — By  the  posterior  tibial  ner\'C  from  the  fourth  and  &fthlun)tnr 
and  first  sacral  ner\'cs. 

Action. — To  e.vtciid  the  foot  and  to  sUghlIy  inverl  the  šole. 
Relations. — The  jjostcrior  tibial  is  the  decpest  nmsclc  upon  the  posterior  sur- 
face of  the  lejj.  It  is  covered  by  tlie  soleus  and  by  the  flexor  longus  digilorum.  and 
has  resting  upon  it  the  uppt-r  portion  of  the  posterior  tibial  and  peroneal  vessels  ( Kig 
617).  The  anterior  tibial  vessels  pass  ihrough  the  interosseous  membrane  imiiicili- 
ately  above  the  origin  of  the  muscle.     A  bursa  sometimes  intervenes  betwecii  iis 

ttndon  and  the  tuberositr <^ 
Fig.  6aa.  the  scaphoid  bone,   and  tht 

tendon  LLsua]Iy  contains  a  scs^ 
atnoid  carlilageor  boncwhcre 
it  passc-s  over  the  hcad  of  the 


ViutDt  hitemu« 


Itin«r  condrle 


triMrnioii  uf 
ninembra  noiiu 


Popili 


Vastoit  cxtcmas 


E««.w.i  condvie  astragalus. 


Cut  ettcc  ol  captulir 

llgARICIlt 

Lilcnt)  IiKnm«tit 
Siion  exiernal 


InUrosseou*  tnemhrene 


FtbuU 


Dc«p  dfssectKRi  u(  tcxt  :>l>owlnit  i»plitviu  mtMcIe. 


Variations. — A  fsorttonofthe 
muscle  is  somcdmcs  inserted  into 
the  intcnial  aimular  ii^ainent. 

A  miiscle,  uhirli  has  be«i 
call«!  t.\\*:  ^ranro-tibui/ii^  ntrt  io- 
irequently  exiends  acrossbtriu«** 
the  filiula  aiKl  tibia.  tnunediatdv 
beneath  the  tibjo-filnilar  articub- 
tion  and  above  the  anterior  lihial 
vessets  as  Ihej*  pass  toward?!  the 
front  cA  the  lep.  Ii  is  usuall)  nj- 
dimentarj-.  but  m.'iy  fonn  »  ttcll- 
niarked  thangular  shect. 


2. 


Flexor  Accessorius 
(KiR.  628). 

Attachments. — The  ac- 
ce3sory  flexor  of  the  tocs  ( n. 
nnadratiiR  plantae)  arists  by  two  heads  from  the  medial  and  inferior  siirfaces  of  the 
calcanetiin  and,  passing  dislally,  is  instrUd  into  the  tendon  of  the  flexor  longus 
digitoruiii, 

Nei^e-Supply. — By  ihc  cxtcrnal  plantar  nervc  from  the  first  and  sccond  sacral 
ner\'es. 

Action. — By  acting  on  the  long  tlexor  tendons.  to  flex  the  second,  third,  fourth, 
and  fiflh  tocs,  and  to  cojnleract  the  oblique  puli  of  the  long  flexor. 

The  flexnr  accessorius,  ahhouKh  aymarent!y  locftted  entirely  in  the  foot  is.  neverthelea^  a 
cniral  muscle.  sinoc  the  tendon  nf  the  Hexor  kSnKiis  <llRilnnim.  into  which  it  is  inserted.  repre- 
sents,  a«  has  alre:i(!y  Vteen  pointed  out,  a  portion  of  the  ptaninr  apnm-iintsts.  Intn  this  many 
of  the  musci«  of  tf>e  leg  \vere  priniari?y  inserted,  and  the  accessorius  represents  the  most  distaJ 
portion  of  the  original  d««p  sheet  of  the  cniral  mnsculamre. 


THE  CRURAL  MUSCLES. 
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3.    PoPLiTEUS   (Fig,  622). 

Attachments. — The  poplttuus  arfses  by  a  narrow  tendon  from  ihe  outcr  con- 
dyle  oi  thc  iemur  and  by  a  slip  from  the  posterior  ligament  of  the  knee-joint.     It 

I      passes  invvard  and  downward  to  he  inserif it  into  the  posterior  siirJace  of  the  tibia 

^—abovc  ihe  obliquc  line. 

^K        Ncrve-Supply. — By  the  internal  popliteal  (tibial)  divisionof  ihe  greater  sclallc 

^Klerve  from  the  liftli  lumbar  and  first  sacral  nerves. 

^B        Action. — Tu  Hex  the  lef^  and  rotate  it  inward. 

^^         Relations. — On  its  posterior  surface  it  is  covered  by  the  plantaris  and  gas- 

I  irocnemius,  and  it  is  crossed  by  the  popliteal  vessels  and  internal  popliteal  ner\'e. 
By  its  decp  surface  it  is  in  relalion  to  the  capsule  of  the  knee-joint.  a  bursa  (lmn>a  m. 
Dplitci)  intervcning. 

Variations. — The  most  frequent  nnonialy  in  connection  with  the  poplitcus  is  the  ocairrence 

•f  a  second  he.i<I.  which  ariscs  from  thc  sesamoid  cantlay:e  af  the  lateral  head  of  the  gasiror- 

nemius.     The  occurrencv  oi  thk  head  is  frequently  asstjciated  vvith  the  alisence  of  the  plantaris. 


€ 


(*)  THE  POST.AX!AL  MUSCLES. 

1.  Tibialis  antiais. 

2.  Extensor  longus  digitorum. 

3.  Peroneus  tertius. 


4.  Extcnsor  longus  hallucis. 

5.  Peroneus  longus. 

6.  Peroneus  brevis. 


I^P  Tibialis  Anticus  (Fig.  623), 

Attachments. — The  anterior  tibial  musclc  (m.  tihialis  anterior)  arises  from  the 
utcr  tubero3ity  and  surface  of  thc  tibia  and  aiso  from  thc  interosseoiis  membrane 
and  the  crural  fascia.  Its  fibrcs  extcnd  downward  tn  a  slrong  tendon  which  passes 
through  the  inner  compartment  of  thc  anterior  annular  ligament  and  is  inscried 
into  the  inner  surface  oi  the  internal  cuneiform  and  the  l>ase  of  the  first  nietatarsal 


KlKine. 


Nerve-Supply. — By  the  anterior  tibial  nerve  from  the  fourth  and  fifth  lumbar 
and  first  sacral  nerves. 

Actton. — ^To  rtcx  thc  fooi ;  to  draw  up  the  inner  border  and  hence  invert  the 
šole. 

Relations. — The  anterior  tibial  rests  upon  the  lateral  surface  of  the  tibia  and 
upon  the  interosseous  membrane,  and  is  in  contact  extcrnaily  with  the  extcnsor 
longu."*  digitorum,  the  extensor  longus  hallucis.  and  the  anterior  tibial  vessels  and 
ner\'e  (Fig.  617).  A  bursa  (hursa  subtcndinea  m.  tibialis  antcriuris)  intcr\'enes 
between  ils  tendon  and  the  nicdial  cuneiform  bone. 

I  Variations. — Not  infrequL*nlly  a  bundic  is  dt-tached  from  the  muscle  to  be  inserted  into  the 

I      anterior  anmilar  li^janifiii,  into  thc  di>rsal  fascia  of  thc  f(Kii,  ur,  in  sume  <.-«scs,  into  the  astragalus. 
^_It  fonns  what  bas  becn  tcrmcd  the  tibio-fasciaHs  anterior  or  Hbio-asiragcUits. 

^ft  2.    ExTENsoR  Longus  Digitorum  fFig.  623). 

^r  Attachments. — The  long  extcnsor  of  the  toes  (m.  exteiisor  (ligitorum  longiis) 
arisfs  from  the  extemal  condyle  <:if  the  tibia.  the  upper  part  of  the  fibula,  iht-  in- 
terosseous membrane,  the  intermuscular  septimi,  anti  the  crural  fascia.  Its  tibras 
pass  dou'nu*ard  and  lerminatc  at  about  the  middle  of  the  leg  In  a  tendon  which  piisses 
ihrough  tlie  outcr  ct>m]>{irtmcnt  of  the  anterior  annular  ligament  and  divides  into  four 
tendons  which  pass  to  thc  second.  third.  fourth.  and  fifth  toes.  Over  the  metitarso- 
phalangeal  joint  of  its  digit  each  tendon  sprcads  out  into  a  mcmbranotts  e.\|ransit)n 
which  cnvers  the  dorsum  of  the  first  phalanx  and  receives  the  insertions  of  the  inter- 
ossei  and  lumbricales.  and,  in  thc  casc  of  the  second,  third.  and  fourth  toes,  those  o( 
the  estensor  hrevis  digitorum.  Distallv  earh  memhranous  expan9ion  divides  into 
ihree  slips,  of  \vhich  ihc  middle  one  is  inscrfcd  into  the  second  phalanx  and  the 
'iteral  uncs  into  the  third  pbalanx  of  its  digit. 

Ncrve-Supply.— From  the  anterior  tibial  nerve  from  the  fourth  and  fifth  lum- 
ar  and  first  .s;ural  nerves. 

Action. — To  exlend  the  second,  third,  fourth,  and  fifth  toes  and  to  f^ex  the  foot. 


Fcroncui  Icitiiu 


Inncr  ituillcolus 
Atitcriur  atitiu- 

br  lif^smpiu. 

vvilital   (lOT- 

t  ion 

Aiilcfiu^r    an- 
iiular  ll);^m«n(, 
ii'rii<»iilul  |Kir- 
Imn 
ttstmvirhrcvis 

•Jigitorum 


Sa|wrfiolal  diMcaion  ot  anlcrlor  Mirtiic«-  mI  nght  leg, 
•bovring  cniucle*  uniliiturbcd. 


de«p  peroneal  ner\'e  above  and  ibe 
ankle-joint  bdow.      Latirr^lv  it  is  m 
conlact    \viih    the    peroneus    lorjjusJ 
above,  with  ihc*  pt:r»meus  tertius  J*-! 
low,  and  ttitli  the  tnuscuIocuUnccKH 
nen^e.   which  passcs  downward  be^* 
t\vecn   it  and   the    pcroneus   longtis 
(Fig.  617). 

Variations.^ — Considerable  VAriaitcm 
occurs  in  the  arrangenienl  of  Uit-  lemiinal 
tendons.  one  of  the*  niosi  usual  depanurts 
froni  the  typic.il  conditioii  beiiig  a  dujilics- 
tion  of  thr  tendoti  !<►  one  or  nmre  t.ii'  the 
lui-s.  ihc  addilkinal  ttndon  either  piissing 
to  ihc  same  di^t  as  its  iellD\v  or  to  in 
adjaccnt  »>nr.  tJctasionallv  a  sljp  passc 
froin  the  inncrmost  K-ndein  to  that  ot  thr 
cxtrnsor  loHRUs  hallucis.  and  slips  mar 
paas  iVum  any  of  llie  tendons  to  the  oiela- 
tarsal  htHtcs. 

Pkkoneus  Tertius  (Fig.  623). 

Attachtnents. — The  peroncui^ 
tertius  arises  fn>ni  the  Iower  \\3XH 
the  antcrior  burfacc  of  tht*  fibula  ana 
irom  ihe  interosseoiis  membrane,  ilie 
intermuscular  septum,  and  the  cninl 
fascia.  At  aboui  the  le\cl  of  iht 
nnkle  its  tibres  pass  o\er  into  a  te 
don  tthich  continues  throiigh  th 
lateral  conipartnienl  uf  the  antcrior 
anniilar  liganient,  together  with  il'.t 
tendon  of  the  cMtnsor  lungiis  digi- 
toniin,  and  is  inserted  into  the  liaw.- 
of  the  fifth  metatarsal  bone. 

Nerve-Supply. — Ry  the  ante- 
rior  Tibial  ner\r  froni  tbc  fourth  md 
fifth  hnnljar  and  first  s;icra]  nerves. 

Action. — To  flex  and  evert  the 
foot. 

Variations.— The  peronctis  tMtitisI 
quitefrt-<]uci)t1yalKei)l,  anil  isnstially  m 
or  less  closelv   iinited  wiih  the  fXtfn 
loHKiis  dijiintonim  abo\e.    Its  tendmi  sm 
tinies  splits  iiui>  t\vn  [KJrtiitiis,  the  adilitiun 
oiit  fiassinj;  eiiher  to  tJie  lifili  loe  or  to  i" 
founh  metatarsal. 

Nt>twithsiandinK  Its  name,  which  I 
reference  lo  Its  origin  froni  the  fibu  ^ 
thp  pproneus  tenius  has  ninrphoIogicaI)y 
noiliiiiK  to  do  wiU)  If«  olher  peainra) 
niuscles.  bui  is  a  separated  pnrtii.m  of  the 
exlenS(»r  limj;us  tliKitoruni.  wh<jN»r  mnntc- 
tions  »ith  the  metatar&als  are  inlerestii] 
in  tliis  regard. 


4.     EXTENSOR    LONGDS    HaLI.UCIS   (Fig.  624). 

Attachments. — Tlie  lon^  ur  proper  extensor  nf  thejjreat  toe  (m.  CTtenaorlialluc 
longus)  arises  froin  the  inner  surface  of  the  libula  and  from  the  inlertisseous  membrane. 


Outrr  tubr 
Hud  ol  fibuU 


THE  CRUKAL  MUSCLES. 

Its  fibres  are  collected  into  a  tendon  which  passes  through  the  middle  compartment 

of  the  anterior  annular  ligament  and  is  continued  distall/  to  the  great  toe.    Over  the 

metatnrso-phalangeal    joint 

it  spreads  out  into  a  nicm- 

branous    expansion    which 

receives   a   tendon   4>f    the 

extensor    brevis    digilorum 

and  is  then  continued  diy- 

iany  to  he  inserted  into  the 

first  and  second  i)halan^''cs. 

Nerve-Supply. —  By 
theanterior  libial  iicrvc  from 
the  luurlh  ;ind  Iifth  lunibar 
and  first  sacral  ner\'es. 

Action. — To  extend 
the  great  ti  >canc!  flexthefoot 

Relations. — The  ex- 
tensor  longus  halhicis  iscov- 
cred  in  its  upper  part  by 
the  tibtahs  anliciis  and  tlie 
extensor  longus  digitoruni. 
Near  llie  ankte  it  crosses 
obIiqut:ly  over  the  anterior 
tibial  artery  and  pa-sses  upon 
the  fooi  between  the  ten- 
dons  of  ihe  cxTensor  longus 
digitorum  and  the  tibiahs 
amiciis.  Internal  to  the  ar- 
tcria  dorsalis  pcdis. 

Vari»liona. — The  muscle 
is  occa.sianally  iiiserlfCl  iti  its 
oripn  uith  the  cxtcnsor  lunsiis  ■ 
dJKiturum,  and,  in  addiliun  to 
the  conneciions  which  niav  ex- 
ist  tictn-i-cii  its  tt-Tiilnii  Hiuf  that 
uf  the  lonK  cjttcnsor,  it  may  aiso 
be  connecied  uiih  ont  of  the 
tendons  o/  the  cxleiwor  brevis 
digitorum. 

A  small  muscle  is  some- 
times  to  befoimd  passing  do\vii- 
W'ard  alon^side  of  the  exteii8or 
brevis  hallucis  to  be  in^erled 
inio  the  l>ase  of  ihe  first  meia- 
uirial.  It  niay  be  tenned  tJie 
abducior  hmgus  halluch,  and 
takcs  its  oripn  cither  from  the 
fibula  clase  to  Ihe  ori^in  of 
the  extens«rIi.Hiciw  hallucis,  or 
from  tliat  muscle,  or  from  the 
extensor  lon^is  dii;ptorum  or 
ihe  tibialls  jinticus. 

\\"hat  has  lieen  lermed  an 
fjrffnsor  brfZ'!s  Hallucis  is  fre- 
queiilly  represeiued  hy  a  slip 
from  Ine  exiensor  lont^us  hal- 
lucis, the  extensor  longus  digi- 
lorum,  or  even  from  ihe  tihialis 

anticus  insertinKimolIiehaseof       m„^,„  ^  ^^^^^^^  ^.^.^  ,,,  riglit  Icr:  «icn«,T  Iotrh.  JiKttonini  bu 
Uie  nTSt  phalanx  OI  ine  haIIUX.  b«n  drami  a*i.Ic  lo  CKpo&t^  pxtm!ior  lonsin  hnllucis. 

S.    Peroneus  Longus  (Figs.  625,  629). 

Attachments. — The  peroneus  longus  ariscs  from  the  upper  part  of  the  lateral 
surface  of  llie  fibula  and  from  the  interniuscular  septa  and  crural  fascia.     ^*-  '^' 
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AiiUTJor  annuliir  ligamuit. 
cut  cdp: 

Ouler  mallcotus 


Pennieiiji  brevli  Ivndon 
BoHT  n(  (ifih  mctaimrtn^ 

Abductm  minimi  digltl 


65« 
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» 


~H«nI  of  fibul« 


~F.«ti-n<cir  loriKUs 
diKitoniiii,  cut 


TibiaJia  uiliou 


extend  oUiquely  downward  tu  a  tcndon  which  passes  behind  the  outer  malleolus  and 

then  runs  forward  in  a  groove  on  the 
Fjg.  625.  calcancum.    iii    which    it    is    hdd  by 

r  fibruus    baiids    ( relinacula    mm.  pen- 

nacorum).  On  thc  cuboid  it  again 
changes  its  direction,  passing  upon 
thc  planiar  surfacc  of  the  foot  in  a 
groo\e  upon  ihat  bone  \vhich  is  cev- 
ered  in  by  the  long  plantar  liga- 
nient,  and  then,  running  ob]iqudy 
acruss  the  fool.  it  is  inseried  into  the 
intemal  cuneifomi  and  the  base  a( 
the  first  metatarsal  bone.  In  frnnt 
of  the  t»iberosity  of  the  ciiboid  ihc 
tondnn  usuallv  contains  a  sesamoid 
cartilage. 

Nerve-Supply. — By  the  mus- 
culo-cutancdus  ncr\'c  from  thc  lourth 
and  tiith  lumbar  and  first  sacral  nen'«i 

Action. — To  extcnd  the  ioot  aod 
evcrr  the  šole. 

Relations. — The  peroneus  Ion 
giis  occupies  ihe  latcral  surfacc  of  the 
leg  (Fig.  617).  It  is  in  contact  [ins- 
leriorly  with  the  solcus  and  intema]Iy 
with  the  cxtenstir  longus  digitorum. 
iK-ing  separaled  froni  these  musclcs  bi 
the  intemiuscular  sepla.  The  muscuk*- 
culancous  nene  passes  through  the 
substance  of  the  upper  pari  of  the  mus- 
cle  and  is  condnued  downw3rd  l>et«een 
the  peroneus  longus  and  the  esteii! 
longus  digitorum.  In  the  foot  thc 
don  of  the  peroneus  longus  is  di 
placed,  resting  directly  upon  the  plan 
tar  surfaces  of  the  cuboid,  the  exit:ni2l 
cuneifomi.  and  the  bases  of  the  second 
and  third  metatarsal  bones. 


~C«lf  leuscie* 


"Peroneus  lonipjs 


-Inicraiuscular 
^leptum  attachcd 
tu  fibula 

~ExtrnKnr  lonjiu 
hulhici« 


ti*een 
eii5«bJ 

eep^^ 


\  F«roneus  brevU 


—Ptrontu«  tcttiu> 


"Outer  maltcoliu 

KKtMKnr 
JjirAisiliRi- 
torum.  tut 


I 


Abducior  miiiimi  diiilil 


>  niiniini  (ličili 


SuperScial  disarttion  of  ritclit  Irg.  .-iiiitrn>-Ut«nl  ispcct. 
showinE  peroiiMl  miurles. 


ocrve  from  the  fouith  and  fifth  lumbar  and  first  sacral 


6.  Peroneis  Bkevis  (Fig.  624). 

Attachinents.  —  The   peroneus 
brevis  lics  bcncath  the  peroneus  lo^M 
gus  and  arfsrs  froin  the  louer  portKtf^| 
of    the    laternl    surface   of    ihe  fibuIiT^ 
anti  froni  thc  intemiuscular  septa.    Its 

filjresjoin  a  tendon  wliii 
Trnaoiisoic«-  passes  behind  the  exlt:i 
malleolus   and    then 
tally,  along  with  the  V 
don  of  thc  peroneus  i 
gi;is.  bencalh    the   fibmi 
hands  or  retinacula  to 
inscried  into  the  tulien«- 
ity  of  the  fiflh  mctatanial 
bone. 

Nerve-Supply.— By 
the      musculo  -  cutaneous 


nerves. 


PHE   FO^ 
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Action, — ^To  extend  and  evert  thc  (oot 

Variitlons.^A  sIJp  is  very  frequeiit(v  piven  off  from  ihe  tendon  of  the  short  peroneus 
hich  is  inserttfd  cithtr  iititi  ihe  tetidon  nf  ilie  txlensor  loiigus  digilonini  uassing  lo  ihe  fiith  U>e 
r  direclly  iiuo  Uiat  di^U.  lii  somt  ca.s<.-s  tlit:  slip  arls^is  frum  Lhc  belly  ut  thc  inu^cle,  irum  Uiat 
[  the  (Kruueus  lunt^us,  ur  even  from  tlie  fibuhi  directly,  and  represents  wtiat  hos  been  ternicd 
le  prrourus  ijuititus. 

\ peroneus  guartus.  whtre  dlstinctness  from  thc  uuintussecmsdoubtful,  sometinics  occurs  as 
muscle  arising  fron]  the  tower  }iart  u(  tlie  fibula  aiid  inserlin^  intu  the  calcaneuni  or  thc  tuber- 
»tty  of  thc  cutK>id. 


\ 


THK    MIJSCLES   OF   THE   FOOT. 


Ftr..  626. 


nlds.  Inner  lobercle 


1i  Kamnit 


The  plaptar  fascia  or  aponcurosis  (Fig.  626;  is  a  densesheetof  connective 
>»ue  l>*in^  immediatelv  beneath  the  skin  of  the  plantar  surface  of  the  foot  and 
>verinK^  the  pre-axial  miis- 
€s.  It  is  atCached  behind 
I  ihe  tuberositv  of  the  caJ- 
ineum,  and  exten(Ls  dis- 
il!y  in  a  fan-like  manner  to 
e  attachei.1  by  liveprocesses 
t  the  skin  over  the  meta- 
irso-phalangciil  joints  nf 
»e  digits.  Thc  apfincnro- 
s  is  much  thicker  in  its 
liddlc  portion  dian  at  the 
des,  u'here  ii  is  cuntinued 
orsalIy  over  ihe  sides  of 
le  foot  to  become  continu- 
us  withthc  fascia  of  thcdor- 
im  of  thc  foot  and  \vith  the 
•ura)  fascia.  Bctuccn  its 
Jlaneous  tnsertions  tn*ns- 
erse  bands  of  fibres  stretch 
^■oss  to  form  the  siipcr- 
\ciai  transversc  metatarsal 
'^ament  ( fascicuU  tmns' 
W*i ) ;  from  its  deep  sur- 
ce  strc»ng  sheets  are  jjiven 
[f  which  [>ass  to  the  sheaths 
f  tlie  flexor  tenduns.  Ex- 
ansions  are  atso  pi\'en  off 
om  its  deep  suHace  \vhich 
ivest  the  flexor  brevis  digi- 
irum  and.  on  either  side, 
ic  abducior  balhicis  and 
^diictor  niinimi  dij^ti. 

lletueen  the  apnneu- 
«i3  ami  the  intcjjiiment 
^-er  the  inferior  sui^^ace  uf 
le  tuberositv  of  the  calca- 
eum  a  hiirs.!  (  hurs;i  subcu' 
loea  calcanea)  isconstant]y 
resent. 

The  dorsal  surface  nf 


PUniarf»ri«.' 
central  portion 


Plantar  fascUi. 
■ntirr  Uitcral 
IMiitiutr 


rinnlar  laarta, 
»llpfi^if  KTrai  t« 

Flf  J«ir  lonj^u« 
hallurift  irnciMi 

SillnrTrKlill 

iratiBvci*c  »lel- 
aiarsal  tigaraent 


Plantnr  fsKla. 
oulcT  lairral 
portion 


Plantar  (iMria, 


SuperfieUI  Hicsctiinn  uf  «(i)c  ul  rlftht  foot  ()ub)ect  l>-in|t 
urt  beli)' I,  shouring  plantar  faK-ia. 


le  foot  is  covered  by  thc  fascia  dorsalis  pcdis,  a  ratlicr  thin  shcet  continuous  with 
le  crural  fascia  above.     It  covcr^  the  long  e.vtensor  tcndons, 

(a)  THE  PRE-AXIAL  MIJSCLES. 

Like  thc  pre-a.\ial  miiscles  of  the  hand.  those  nf  the  foot  mav  be  regardcd  as 
erived  fmm  tive  primarv  lavers.  which  have  undergone  a  considetable  amount  of 
lodification,  including  some  fusion. 


J. 
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(aa)  The  Muscles  of  the  First  Lavbr. 

1.  FIexor  brevis  digitorum.         3.   Abductor  hallucis. 

2.  Flexor  brevis  liallucis.  4,  Abductor  niinimi  digid. 

I.    Flexor  Brevis  Dtgitorum  (Fig.  627). 

Attachments. — The  short  fle.\or  of  the  toes  (m.  flexor  diniiorum  brevis  1  anuj 

from  ihe  iiincr  process  of  the  ailcaneal  tulx;ri>sity  and  frum  thir  plantar  aponcurosis. 

It  extends  distally,  bencath  the  aponeurosis,  as  a  thick  quadning\ilar  mtjscle.  lin- 

libres  of  nliich  are  coliccted 


Fto.  637. 


Otealcb- 


Abduclor  ballueis ' 


KIcKor  hrcvts  - 
digitoTUni 


Flcjtor  hrevis- 
hallucts 


Fksor  lonntf - 
lulluca  tenuoa 


-  Flcjmr  bmH* 

minitni  ili|;iti 

-  At-liurtiir 

minimi  tUjtiLl 


^diKitorum  tvit- 

-  FIrsor  brr-vis 
dJKUonim  tcii- 
(ti  m« 


^ — ^1'Ipkot  trniloitB 
r«  »hcaih 


F1cx.  brev.  digi- 
-lunimK-ndon 


-  PlcxoT  lutiKUs  dlgiloniin 
lendon 


Silpcrflcbl  mtisclea  of  «ole  of  richt  fool. 


2. 


over  Ihc  metatarsal  bonts 
into  four  tenH<'»ns  which  ja« 
to  the  second,  third,  fimrth, 
and  fifth  ti-ics.  Over  th« 
tirst  phalanx  of  the  loecadi 
tendtm  di\-ides  iiitu  two  ler- 
minal  slips.  betwern  wWch 
the  coiTcsponding  i(4iduao) 
the  flcxor  lon^iis  dijjiionini 
passcs  and  which  are  /«- 
ser/cd  into  the  second  phi- 
laiix. 

Ncrve-Supply.— By 
the  internal  pUuitar  ncfVf 
from  the  fourth  and  fiiUi 
Kimbar  and  llrsl  sucral 
ner\'es. 

Action. — To  flex  iKe 
second,  third,  fourth,  and 
fifth  toes. 

Vari  aiione.— The  mostfrf- 
qučnt  v.iri.ition  in  this  muscle  a 
the  nbsenct*  of   ilie  lendon  tn 
thf  fitth  U>e,  an  alisence  whkh  ' 
occurs  in  some\\hal  mvr  11  prt  | 
cent.  of  caseseKcinilned.   Ssrae* 
tinies  the  tendon  is  replaccd  by  j 
a  sli[)  or   muscie  u-hich  arists] 
from  the  tendon  pf  the  fletorj 
long:u<i  diptorum. 

Tlie   flfxor   brevis  njtn- 
senLs  the  middie  portiun  of  Uie  . 
sui>erticial  flexor  lajer,  and cor^j 
respimds,   ;ici"ordingly.   to 
terminal  portions  oi    the  1 
dons  of  tJie  flexor  sublimis  1 
the  Iiand.    IL«.  orijjin  is  primarilj 
from   the  pl:iiit.ir   aponinintsiJ 
and  hence  the  '.»ccasioniil  i.iritpn 
of  tile  iviriion  tor  the  fifth  icn 
bectinies  inielligilile,  *iinrc   lin 
tendon  i>f  the  liexor  loneu-s 
a  difFcrentiaiion  of  the  tfeej 
laver  of  the  aponeurusis. 


Fi.ExoR  Brevis  HALKt:cis  (Fig.  6281. 

Attachments. — The  short  flexor  of  the  great  toe  (m.  flexor  halluciN  br 
ariscs  from  the  [jLiniar  surface  of  ihe  internat  cuneiform  I)one  ;inf!  the  adjacent  hga 
mentous  stnictiires.  fts  tibres  pass  distallv  to  a  lendon  which  contains  a  sesamoid 
I>jne.  and  is  tust-rtcd  iiito  the  inner  surface  of  tlie  base  of  the  first  pha]an.\  of  lhe_ 
great  toe. 

Nerve-Supply. — By  the  internal  plantar  nerve  from  the 

Action. — ^To  flex  the  great  toe. 


fouith  lumbar  nervfl 
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VariAtions. — The  f]exor  brevis  hnilucts  is  frcquenlly  intimalely  fused  nilh  ihe  abductor 
'^fiallticis. 

A  portion  uf  ihc  tlceper  tibres  of  the  flexor  brevis  hallucis  i&  frcc)Ucntly  instrted  into  the 
whole  len£tli  uf  ihc  firsi  nicuitarsnl.  Occasioiialty  tbcse  6bres  are  quiie  distinct  frum  thc  rest 
uf  thc  muscic,  furniinK  n-hai  Iihs  \x:vn  temitrd  an  oppontns  hailucis. 

In  the  dirscriptioii  of  tht-  muscic-  ^iven  abovtr,  account  hns  lxren  lak^n  onIy  of  whal  is  usually 
described  as  ihc  inner  portiun,  the  flcxor  brevis  pollicis  btins  usually  reearded  as  consisting 
of  t«u  l>ellirs,  thc  second  oi  vvhich  is  inseited  inio  Ihe  lateral  side  uf  thc  ba.*;e  oJ  ihc  lirst 
pbalarut  uf  thc  ^va\.  tix;.  Tlie  relatiuns  ol  Ihis  uuier  bflly  and  iis  iierve-sutiply.  b<jwevcr,  indi- 
catc  that  it  bttun^  to  an  eiUireK  differem  layer  ihan  the  medial  U:lly.  It  wLil,  iherdure,  be 
considercd  Uter  in  connectiuii  witn  tlie  interuSisei  (page  663). 


Fig.  638. 


Os  calcii,  innn  lubcrcle' 
AInJikiui  hulhujis, 

liitemal  aimular  tiKinicnt' 
P1cxDr  brevis  ililfituram,  orl^n 
Flenor  loncus  halliicis  icfKlnn 
*    Tlhiatis  pouicu«  tffndoni — 
Ft«xor  longin  iUzilonim  KrKlun 

Abduftor  hallucu.  pKctof  origiti' 


AMuctoT  hftilucis.tut 


Plm  planur  imenmeiu. 
Flenoi  btcvu  lultucta 


Lumhficalu 


Plevor  Inn^s  halluci«  Imdon 


Plesor  hrcvU  (lii:fioriim 


caldi,  onur  lubcrcl« 

-AbaluauT  [iliriimi  iliglti,  uHcln 
I.DtiR  planiat  ligament 


T^cronvus  Ioukiui  lendon 

Abducior  miiiinii  dlKiti.  ocCBsloml 
:nM?rtion  (Ati<tuctOT  osslt  mrbilanl 
4UiQtiJ 


Klenjr  atcesaortus 

Tuhcftricol  fifih  mcMlsnuA 

Fk-xat  brevis  minln))  c))xl<l, 
l>an  of  its  urigin 

Flciror  lofiKu*  dlKitomin 


FIcKoi-  brevis  nunini  digjti 


Abduclor  mJntmi  digiLli 


riexor  lodEiM  diKilonm 
tendotis 

F lcxor  brevis  digitumtn 
lerMkms,  cut 


t«nf  Mid  ftcceaiory  flcxurs  o(  rittht  sok,  eupnscd  by  reino\-»l  ol  »aperfkial  mnsd«s. 


3.    Aboiictor  Hallucis  (Fig.  627). 

Attachments. — The  abciuctor  hallucis  extends  along:  the  inner  horder  of  thc 
foot,  arisinj^  from  the  inner  tulK.'rcl(.'  and  surface  nf  thc  calcaneum  and  from  the 
plantar  aponeurosis  and  K-ing  instrted,  alnnj;  with  the  flexor  brevis  hallucis,  into  ihe 
mner  side  of  the  base  nf  tlic  first  phalanx  of  the  great  toe. 

Ncrvc-Supply.— By  tht  intemal  pUnUr  nerve  irom  thc  iourth  and  fifth  lumbar 
and  first  sacml  neives. 

Action. — To  abduct  and  flex  the  haUux. 
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Abductor  MiNiMi  DiciTi  (Fig.  627). 

Attachments. — The  abductor  of  the  llltle  toe  (m.  abtluctor  digiti  qulntir 
situated  along  the  ouur  border  of  tiie  foot.  Il  arises  from  ihe  under  suriacc  uii 
calcaneum  and  trum  tlie  pianlar  aponeurosis,  and  tstends  disially  and  UtcraUy  lo  be 
inserUd  ]jart!y  inio  tlie  tuhcrosily  oi  il\e  tUtli  metatarsal  bone  and  pa]tly  inw  the 
lateral  sidc  of  the  ba.se  of  the  first  phalanx  of  ttie  Uttle  toe. 

Nerve-Supply. — By   the  extemal  plantar  nerve  from   the    firsl   and  second 
sacral  nen-es. 

Action. — To  abduct  and  fle.x  tlie  little  toe. 

Variations.— A  fMtrtion  i>f  the  alKluctor  digiti  quinti  frequenlly  separates  frora  tfic  rcst 
the  muscie  to  form  a  fnsiform  bclly  which  has  been  tenned  the  abJuiivr  ossis  matalani 
It  arises  from  the  lateral  part  of  the  tnfenor  surface  of  the  ix>  calcis  and  is  inserted,  citl 
pendciitly  or  in  cummun  with  the  abductor,  Jnto  the  tubcro«ity  uf  the  fifth  metatarsaL 


{bb)   Tmh  MtscLBS  or  the  Sscond  Lavkr. 
I.     LUMBRICALES    (Fig.    628). 

Attachments. — ^The  himbricales  are  four  spindleshaped  muscles  which  anV 
from  the  adjacent  b<*rdi?rs  of  the  tendons  of  the  flexor  longus  digitorum  and  from  the 
inner  border  of  its  first  lendon.  They  [lass  distally  to  the  inncr  surfaccs  of  the  tirsi 
pfialanges  of  the  second,  third,  foiirth,  and  hfth  digits,  where  thcv  are  inserUd  iniotlic 
incmbranuu^  oxpanbions  of  the  tendons  of  the  extensor  longus  digitoruiti. 

Ncrve-Supply. — The  first  or  (irsl  and  second  muscles,  counling  b-om  the  lil 
sidc,  are  supphed  by  the  intemal  plantar  ner\'e  ;  the  remaining  ihree  or  two  are 
pUed  from  ihe  extcmal  plantar  from  the  fourth  and  fifth  lumbar  and  first  sacral  nerv 

Action. — To  flcx  and  draw  inedially  the  second,  third,  fourth.  and  fifth  toes, 

Variations. — Absence  of  one  or  other  of  tlie  lumbricales  has  been  noted,  the  fourth  and  ihifd 
beine  those  it«*st  freciuently  lackiiiK  ;  ihcse  saiiie  muscles  are  (requently  bifid  at  their  inscrtiora. 
Small  burs;c  ni.iv  intervene  belwt:tni  th»*  tcndnns  artd  tht^  firsl  pKalanges. 

The  signitičance  of  tlie  himbricales  is  similar  to  that  ol  the  correspomhng  muscles  of  ifie 
hand.  'I'hey  arise  pritnarily  from  tlie  dt_*eper  lavcrs  of  the  plantar  aponeurosis.  and  when  ihrtf 
ditferentiate  into  the  teiiduns  of  the  flexor  longtis  digitonmi  the>-  come  10  arise  from  tfaax 
stniciures. 


■ 


(ff)   Tke  Mi;sCLBS  of  the  Third  Lavbr. 
I.    AnnucTOR  Hai.i.ucis  (Fig.  629). 

Attachments. — The  adductr>r  hallucis  consists  of  two  portions.  oflen  described 
as  two  distinct  muscles,  uniled  only  at  their  insertions.  The  obliguč  poriitm  icapnl 
cbliqaiimj,  or  adductor  ohliquus,  arises  from  the  bases  of  the  second.  third,  ind 
fourth  melalarsala  and  from  tbc  long  plantar  ligament  and  pa.sses  distally  and  innani 
aiong  the  inter\*a]  between  the  first  and  second  metalarsals,  its  fibres  converging  to  a 
strong  tendon  which  unitcs  uith  that  of  the  framvcrsr  ficr/ion  (^caput  transvcnitim),  ff 
adduciflr  tratisirrsus.  This  extends  almost  transversely,  under  cover  of  the  \hnt 
inedial  icndons  of  the  long  and  short  flexors  and  the  lumbricales.  over  the  heads  ol 
the  fourth,  third.  and  second  metatarsals.  It  arises  from  the  capsules  of  the  four 
lateral  metatarso-phalangeal  joints  and  passes  medially  to  join  the  tendon  nI  the 
obIique  portion.  The  common  tendon  so  formed  imites  wilh  the  tendon  of  the  finX 
plantar  interosseous  and  is  iiisrrtcd  into  the  sesamoid  bone  of  that  tendon  and  inio  ihtj 
lateral  surface  of  the  base  of  the  first  phalanx  of  the  great  toe. 

Nerve-Supply. — By  the  deep  bi-anch  of  the  extcrnal  plahter  nerve  from  ih 
fifUi  hnnl>ar  and  finit  and  second  sacral  nerves. 

Action. — To  flcx  and  adduct  the  hallux. 

Variat iona.— Some  variation  occurs  in  the  extenl  of  the  orif^n  of  Nith  portions  uf  ll»l 
adductor  h.illucis.     The  obIiqiie  imrtinii  mav  bo  limited  to  the  Ione  pl.intar  lisninent,  or  may 
receive  an  acccssory  slip  from  the  shaft  of  tlif  st-rond  meutarsal.  while  the  on^n  of  the  uans- 
verse  portion  from  tht:  mth  meutarso-phalangeal  joint  mav  be  lacking. 

It  is  to  be  noted  that  in  the  f<ctus  the  two  portions  of  the  adductor  are  irot  separatedbr^ 
wide  tnten'al  as  in  the  adult,  but  tie  in  contact  with  each  other.  ~ 


^^^^^    o«  nilciB,  bo«  iut*rck 
^^P  Rczor  brevts  digitoniiri 

Flesur  lonjcus  hallucis  Icndon 

Ftcjsor  loagHS  digitonim  iFtiLiun 
PVsof  »cttctoriut,  Inner  hmil 


PtcKor  brevi«  hali  neb 

Fint  pinnlar  intcraMciHi 

AddtKtor  hallucis.  ob)k|ur  portlon 


Tcndon  o!  Rotor  longus 

diKil'jTum 
Tendoci  o(  flc«or  brcvji 

(liitlionint 

Fl«xor  loflfui  hulldcta  leadoo 


of  gr«at  and  llttirtars  and  ulHaftor  cnusrlrs. 

(M)  The  Musclbs  of  the  Fourth  and  Fifth  Lavbrs. 

I.    Interossei  plantares.  2.    InterosscJ  dorsales. 

3.   Flcsiir  brevis  minimi  digiti. 

As  in  the  hand.  ihe  fourth  and  fifth  Iayers  oE  the  pre-axial  musculature  become 
united  to  form  the  dorsal  interossei,  portions  of  the  fourth  lavcr  rcmaining  distincl  to 
form  the  />/aniar  interossei .  Tlie  arrangcments  in  the  hand  and  foot  difler,  however, 
in  this  respect.  ihat  in  the  font  the  lateral  miisde  dcri\'ed  from  the  fourth  layer  forms 
a  large,  well-de\'doped  stnictiire  termed  the  flexor  brevis  minimi  digiti. 

I.   Interossei  Plantares  (Fig.  630). 

Attachments. — The  planlar  interossei  are  four  spindle-shaped  muscles.  The 
first  is  verv  much  strongcr  than  the  others.  and  is  often  describetl  as  the  cuiter  head 
of  the  f1exor  brevis  hallucis  (page  661).     It  arises,  in  common  with  the  flexor  brevis 
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hallucis,  from  the  inner  cuncifurm  buiiirs  and  the  adjacent  Hgamentoua  struauro. 
It  extends  distall/  dung  the  lateral  surface  of  the  fipit  metatarsal  bone  and  passcs 
over  into  a  slrung  tendun,  w]iich  contains  a  sesairiuid  bcuie,  and  Ls  insrried  inio  ib« 
outer  surface  of  the  base  of  the  tirst  phaianx  of  the  great  toe,  along  vvUh  ibe 
adductor  halluci^ 

The  reniaining  three  inusclcs  are  rnuch  smaller  and  arise  m  succession  irorn  the 
medial  surface:)  uf  the  ihird,  fourth,  and  tifth  metatarsali*,  and.  i)as^ing  distally. 

insericd  by   slender  ti 
Fig.  630.  dons  into  the  membranousl 

expansion<«  of  the  long  ex^ 
lensor  lendonsof  ihethird 
fourth,  and  fifih  toes, 
lile  nic<liat  sidcs  of  thei| 
fii-st  phalanges. 

Lon«  plantar  U^iuneul  Ncrvc  -Supply. — Rv 

ihe  exttmal  plaiitar  ncnc 
frnin  the  first  and  sccond 
sacral  ncrves. 

Action. — Toflcxt 
6rst,  third,  fourth.  jndfifl 
loes  and  to  dniw  the  la 
three  mediallv- 


7 


:f 


Pkxo:  — 

TU.iBli!.  - 
|>ost>cut 


-Peront-ous  brevJs 
tenUtHi 

-Prri.iicus  latlgui 

i[i-.rfici«l  fihm 
\>'Uii  iilatilair  lig. 
_Twlnti-le  ol  rUlh 
niHaiiioiu« 


IuMMtiun  o[, 
ptrroncus  lonipu 

InicTlIun  or^ 
llbiali«  antlciu 

Adductor^ 
obliquus  bsUucta 

Dami. 
mleronel 


Ftcxor  bm-is 
siuni|> 


Variaiions. — As  ftbo' 
sta(rd,  \\\v  first  plimiar  inti 
cKtSciis  is  usu.iilv  (JcscribrOaii 
a  sccond  hc-aii  <il  ihr  (ltx<i 
hrrvK  halhiciii.     It  U 
Hmes  more  or  tess  insč^ui 
hle  from  Ihe  oMjf|Uf  )K>nion 
of  the  aildurinr  haltucis. 


^Plantnr 
intt-ro«- 

MOUS 

miucln 


\ 


/ 
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2.  INTEROSSEI  DOR^I^ 

(Figs.  623.  630). 
Attachments.— Tk 
dorsal  inlerossei  are  aU' 
four  in  numbcr.  They 
arisr  froni  the  adjacent 
sidcs  of  each  pair  of  mtt 
aiarsals  and  pass  disralit 
in  the  intersf>ac«  bciw«l 
these  bones.  Tlie  fihn* 
of  each  niuscle  conveT] 
to  a  narrow  tcndnn  whi 
is  inscrtcd  into  ihc  mera- 
branous  cxpansions  oi  the 
cxtcns<ir  tendons  ovpt  ih« 
fnrst  fihalangcs  tif  the  scc- 
ond,  third.and  fourth  loe& 
The  first  and  second  inus- 
clcs insert  Into  the  oppnsite  sides  of  the  second  toe  and  the  third  and  fourth  into  ll 
lateral  sides  of  the  third  nnd  fi)urih  toes. 

Ncrvc-Supply. — By  the  cxtemal  plantar  ncr\'e  from  the  first  and  second  sacnil 
ner\es. 

Action. — To  fle.\  llie  second,  third.  :uid  fourth  tf>es  ;  the  first  alsodrawslhe 
second  toe  mcdially  and  the  rt^t  the  second,  third,  and  fourth  toes  laterally. 

3.   Fi,KXOR  Brevis  MiNlMi  DiGiTl  (Fig^.  629). 

Attachments. — The  short  flexor  of  the  little  toe  fm.  flexor  diciti  quinti  brevis)«] 
which  really  rcpresenLs  a  fifth  plantar  inlerosseus^  ariscs  from  the  base  of  the  fiil* 


i 


TendoiHcif  fle%- 
nr  brcvia  halluds 
■  nd  rim  planUir 
illI«'^o»^eu>  rr- 
fletttd,  with  «h- 
diirior  aiid  «d> 
ilmtor  l«Ddon«, 
B>K)win|i'  tlic  lwo 
Ktuntoid  bonn 


:"ii^' 


Hmp  dlftscction  of  mi..     ■  -i^ht  uini,  Hhi^uing  int«^TOM«>UJt  tnukciu. 
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Betatarsal  aiid  passes  distallj*  along  llie  outer  side  of  ihe  fourth  phmtar  interosseus 
to  be  insrried  by  a  lentlon  into  tht  outcr  suriace  uf  thc  bast  o(  thu  tirat  phalanx  o! 
the  ftfth  toc  ami  also  into  thc-  diiital  jx>ruon  of  ihe  tifth  iiieuursal. 

Nerve-Supply. — Krom  the  external  p]rintar  nerve  irom  the  second  sacral 
ner\'e. 

Action. — To  flex  the  fifth  toe  and  dra\v  it  Iateralward. 

f  V«rictions. — Thr  portion  of  the  flexor  brevis  mimmi  di}^ti  which  passes  10  the  fifth  meta- 
tarNiil  Ls  fregtieiit}y  inure  or  less  distinct  from  the  rest  of  the  muscle,  and  bas  then  been  termcd 
tht  oppoH£RS  qHinti  digtti. 


b 


{t>)     THE  POST-AXIAL  MCSCLES. 
I.    ExTENsoR  Brevis  Digitorum  (Fig.  624). 

Attachments. — The  short  extensor  of  the  loes  (m.  c.\lcnsor  di^itonim  brevis) 
aris^s  {rom  thr  latoral  and  supenor  surfaces  ol  tht  calcaiieiini.  It  jiiisries  distally 
benoath  the  tcndons  of  ihe  cxtensor  longus  di^torum  and  divided  into  four  portinns, 
the  outcr  tlirce  tif  \vhich  soon  becomc  tendinous  and  are  itisirted  by  iusing  with  the 
tendons  of  the  e.xtensor  longiis  to  the  second,  third,  and  fourth  tocs  over  the  tirst 
phalan^es  of  ihose  toes:  the  iniiennosl  tendon  Is  insertcd  into  the  base  of  the  lii^t 
phaJanx  of  the  jjfeat  toc. 

Ncrvc-Supply. — By  the  anterior  tibial  nerve  from  the  fourth  and  fifth  lumbar 
and  fir^t  sacral  nerves. 
M      Action. — To  extend  and  draw  bteraliy  the  first,  second,  third,  and  (ourtli  toes, 

Varistions.  -  Occisioiiallv  one  or  olher  of  ihe  leiidoni  of  the  exten»(or  brevis  inav  Ije 
doubi«],  this  condition  btin^i  mosl  fret|ucni  in  the  tendon  10  the  stcoml  toe  ;  sometimes  a  fijlh 
tcntlon  passfs  to  tht-  h'lllv  t»K-. 

The  innennost  leiidun  is  nL-arly  aUv;iys  iniich  stronj^er  \\\a\\  the  uthers;  liie  fibres  wliich 
insert  into  it  are  occasionally  separate  from  tlie  remainder  of  ihe  niuscle,  then  fomiin«  die 
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r.  The  Leg. — The  skin  over  the  leg-  is  everywhere  more  adherent  to  the  nn- 
derlving  f.xscia  ihan  il  is  in  the  thigh.  Its  Jnability  at  certain  placcs.  as  o\er  ihe  spine 
and  antero-iiilernal  surface  of  tlte  tibia,  to  glirie  away  ulien  force  is  applied  pari!y 
accounts  for  the  frcquency  wilh  whirh  bruising  or  laccration,  superticial  ulceration, 
or  evcn  pcrioslitis  or  caries  follows  injuries  to  the  "  shin. " 

The  deep  fascia  blends  with  the  pcrlosteuTn  al  the  head  and  tnner  and  anterior 
borders  of  the  tibia,  at  the  head  of  the  fibula,  and  at  the  lwo  malleoli.  It  is  thicker 
i»nd  dcnser  above  and  anteriorlv  than  below  and  posteriorly.  The  two  septa  t  Figs. 
627,  623)  tliat  run  inward  from  it  on  the  outer  sidcof  the  leg  and  are  attached  to  the 
anterior  and  extemal  borders  of  the  fibula  constitutc  an  osseo-aponcurotic  spacc  that 
contains  the  peroneal  iniisclcs  and  that  may,  for  a  tirne,  limit  the  sprcad  of  infcction 
or  of  suppnration.  The  pertmei.  in  tlieir  oiiTipartmciU.  and.  farljier  in,  the  bones  and 
interosseous  membrane,  separale  the  anterior  group  of  nuiscles — the  tibialis  anlicus, 
extcnsor  communis,  elc. — from  tlie  posterior  group.  The  fascia  over  the  anterior 
group  emhraces  them  so  closelv,  that  when  it  is  wounded  or  tom  the  muscle-fibres 
protrude  and  approximation  of  the  edges  of  the  Hiscial  wound  may  be  difficult.  In 
the  anterior  compartment  the  muscles  are  intimately  adherent  to  its  fibrous  walls,  as 
is  the  čase  in  the  forearm.  but  not  in  the  arni  or  thigh  (Tinaux).  \n  the  posterior 
compartment,  on  the  contran,-,  a  loose  layer  of  connective  tissue  intervenes  belween 
the  gasirocnemius  and  the  deep  fascia.  and  permits  the  greater  degree  of  motion 
bet\veen  the  muscle  and  the  aponeurosU  necessitaled  by  the  greater  range  of  motion 
in  plantar.  as  compared  vvith  dorsal,  fIexion  of  the  font. 

The  difference  will  be  noted  in  dealing  wilh  wounds  involving  these  regions,  or 
in  some  operations,  as  amputation  of  the  I^. 

The  septum,  aiiteriorly.  at  the  upper  third  of  the  leg,  between  the  tibialis  anticus 
and  exten9or  longus  digitorum,  is  of  variablc  density,  gives  no  indication  of  its  prea- 


Fig.  651. 


TcikIoii  q( 

— tibialis 


ence  on  eilher  ihe  skin  or  fascial  surface,  and  althou^^h  described  as  a  guide  to  the 
anterior  tibial  artery  {^.t\),  is  untrustworthy  on  account  oi  the  difficuUy  <A  rtcog- 
nizinjj  it  (Treves). 

Posteriorl)-  the  deq>  Iayer  of  fascia  that  holds  down  thc  dcep  muscies  to  the 
tibia  and  fibula  and  runs  transversely  beneath  ihe  soleusand  gasirocnemius,  isu-trakcr 

above,  whcrc  it  is  covcred  and  rcinforced  by  the  latter 
muscks,  and  stronger  bt!ow,  vvherf  it  loscs  their  sup- 
port.  It  is  continued  do\vnward  and  separatCii  ifac 
tendo  Achillis  from  the  deeper  structures.  In  ap- 
proaching  thc  vcsscls  behind  the  malleolus,  one  finds, 
therefore,  two  lavers  of  dccp  (ascia. 

Grovvtlis  originating  In  tlic  head  of  the  tibia,  or 
occupying  the  inturosseuus  space  are  much  influenced 
by  the  rcsistance  of  the  deep  fascia,  which,  as  is  ihe 
čase  ttith  the  fascia  lata,  may  for  a  tirne  detenniDc 
thcir  shape.and  direclion  and  alter  their  suriace  ap- 
pearance  and  their  apparcnt  densily. 

Cellulitis  and  abscess  are  for  a  tvhile  conBned 
beneath  the  fascia,  but,  like  the  coloring  mattcrof 
the  blocd  aftcr  fracture,  mav  soon  ttnd  their  way  to 
the  surface  by  foUott-injj  the  vessels  that  perforatc  iL 
Some  fibres  of  thc  gastrocnemius  or,  more  Ire- 
quently.  the  tcndo  Achillis  at  its  weakest  point.  ona 
level  uith  thc  intcrnal  malleoUis,  may  be  ruptumj 
during  strong  cfforl,  as  in  raising  the  body  on  the 
toes  whilc  bearing  a  wei^ht.  Sometinies,  howew. 
this  accident  follows  comparativdy  trifling^  cxcrtion. 

2.  The  Ankle  and  Foot. — The  skin  around 
the  ankle  and  upon  the  dorsum  of  the  foot  is  ihin 
and  Iax.  Thr  ahsence  of  a  fatty  or  muscular  laver 
between  it  and  thc  subjacent  bones  and  the  dlstiinfe 
of  the  regjon  from  the  centre  of  circulaiion  make 
ganjjrene  from  relatively  slig^ht  conlusion,  or  from  thc 
[)ressure  of  splints  or  dressings,  more  common  hcre 
than  elsewherc. 

Over  the  šole,  especially  at  those  places  whidi 
nornialh'  bear  tlic  ttcight  of  thc  body, — the  heel,  the 
bail  of  the  great  toc,  the  line  of  thc  hcads  of  thc  nietatanšul  bones  (page  452),  and 
the  oiitcr  sidc  of  the  foot, — the  skin  is  inucli  denser.  It  often  contains  calksities 
which  cause  pain  by  preasure  and  are  usually  the  result  of  friction  between  the  5olc 
and  an  ill-fitting  shoe.  Its  closc  connection  with  the  underlying  plantar  fascia  is 
simitar  to  that  between  the  skin  of  the  palm  and  the  palmar  fascia,  and  betorecn  the 
skin  of  thc*  scalp  and  the  occipito-frontalis  aponeurosis,  in  aH  of  \vhich  regionslhc 
integument  us  e.xceptionally  thick  and  densc,  and  in  the  former  two  hairless  (pagc 
491 ).  Under  the  heel  the  thick  skin  and  the  pad  of  subciitaneous  fascia  contaiaing 
(at  are  especiallv  valuablc  in  lessening  the  force  of  falls  upon  thai  part  of  the  foot. 
where  there  is  no  elastic  arch  composed  of  a  niimber  of  bones  and  joinis  to  take  up 
and  dislribute  thc  force.  as  do  both  the  transverse  arch  and  the  anterior  pillar  d 
the  main  arch  (page  436).  This  tissue.  vertical  and  scanty  in  the  soIe,  is  loose  and 
abundant  on  the  dorsum  an<l  around  the  tendn  Achillis,  in  which  latter  region  it 
contains  some  fat.  Its  laxity  over  thi'  cUirsvim,  uhilc  it  somcwhat  protects  the  instep 
from  the  cffccts  of  dircct  violencc,  adds  grcatlv  to  the  ease  with  \vhich  swellii)g  or 
otrdcma  may  nccur  in  ct-lluliris  or,  on  account  of  thc  dependent  position  of  the  part 
and  its  renioteness  from  the  heart,  in  anasarca, 

The  deep  fascia  at  the  ankle  is  thickened  on  the  dorsum  and  sidcs  to  form  Uie 
annular  lig;mients,  thc  chiel  function  of  ivhich  is  to  hold  in  place  the  tendons  that 
mnve  the  foot  and  toes.  Anteriorlv  this  is  done  by  t\va  bands,  beneath  the  uppcr  oi 
which  thc  tendon  of  the  tibialis  anticus  runs,  while  the  loivor  cox'ers  in  the  tendonof 
the  same  muscle  and  ihose  of  thc  cxtensor  proprius  pollicis  and  of  the  extensor  com- 
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miinis  and  pcroneus  tcrtius.  the  last  tuo  running  in  one  sheath.  Internally — i.f., 
bclvvcx-n  thc  hccl  and  the  internal  mallooUi3 — the  tendons  ol  the  flcxor  iongus  pol- 
Hcis,  the  flexor  longus  dij;itoriim.  and  the  tibialis  posticus  rim  beneath  the  internal 
aiinular  ligament,  the  last  namcd  being  the  deepcst  and  in  ihe  closest  proxinuty  to 
the  anlde-joini,  disease  of  which  may  originale  in  the  tendon.  The  rclation  of  the 
flcxor  longvis  pollicis  tendon  to  the  posterior  ligament  is  intimate,  and  is  believcd  to 
be  of  advantage  in  rcsisting  posterior  lu.\alion  of  the  iLstragaliis  (page  450}. 

The  pcroneus  longus  tendon  is  ihoiight  lo  be  more  !requently  displaccd  than 
any  olher  tendon  in  the  boily.  \Vhen  this  accident  happens,  the  tendon  slips  froni 
its  groove  behind  the  e.vtcrnal  malleolus  and  over  ihe  ihin  posterior  border  of  the 
latter  to  its  anterior  face.  This  dislocation  is  favored  by  (a)  the  length  and  siender- 
ness  of  the  tendon  ;  {b)  the  shallowness  of  the  groove  in  ivhich  it  runs  ;  {c)  ihe 
relative  wcakness  of  the  singic  slip  of  the  e.\ternal  anniilar  ligament  that  covers  the 
tendon;  {d )  ihe  fact  thal  it  changes  its  direction  twlce  between  tlic  lower  third  of  the 
leg  and  its  i  nsertion,  — /.  c. .  once  at  the  malleolus  and  once  at  the  margin  of  the  cuboid. 

Disease  o!  the  sheaths  of  the  tendons  about  the  ankle-joint  is  not  rare.  is  apt  lo 
be  tuberculous,  and  is  favored  by  the  frequent  slniins  and  the  exposure  to  coid  and 
wet  to  which  they  are  subjccted,  and  by  their  dependenl  position  and  remotencss 
fnom  the  heart. 

Their  relation  to  disease  of  the  tareal  !K>ncs  should  be  remembered  (page  437). 
The  approxiniatcly  vertical  direction  of  the  swelling  in  the  early  stages  is  some- 
times  of  use  in  ditterentiating  teno-svnovitis  from  ankle-joint  disease  (page  451). 

The  involvement  of  the  tendon-sheaths  in  sprain  of  the  ankle-joint  (page  450) 
adds  to  the  duration  of  the  disability  produced  by  that  accident. 

On  the  soIe  of  the  foot  the  dense  plantar  fascia  is  of  imporlance  in  relatton  to 
infection  or  stippuration  beneath  it.  Of  its  three  dlvisions  (page  659),  the  central 
one  is  niuch  the  strongest.  With  the  iniermuscular  septa  that  nin  from  its  lateral  lx)r- 
ders  into  the  šole  and  separate  the  flexor  brevis  digitorum  from  the  abducior  minimi 
digiti  externaUy  and  from  the  alxiuctor  hallucis  internally,  it  niakes  a  comparltnent 
the  floor  of  uhich  is  rarely  penetrated  by  inHamniatorv  or  punileiit  efTusions.  An 
abscess  beginning  in  the  mid-region  of  the  šole  beneath  the  plantar  fascia  may  pass 
forward  fietween  the  digital  slips  or  iipwar(l  through  the  intcrosseous  spaces,  or 
along  the  tendon-sheaths  to  the  ankle.  More  rarely  apcrturcs  in  the  plantar  fascia 
pcrmit  suppiiration  to  spread  through  it  lo  the  subcutancous  region  of  the  soIc. 
The  abscess  cavitv  then  consists  of  two  portions  connected  by  a  narrow  neck,  abc?s 
en  bouton  de  chemise  (Till;inx). 

The  lateral  progress  of  such  an  abscess  ^through  the  intermuscular  septa  above 
described — is  easier  than  penetration  of  the  strong  central  leafletof  thL-  plantar  fascia. 

It  will  be  notcd  that  the  three  compartments  into  which  the  šole  is  then  divided 
are  analogous  to  the  ihenar.  hypolhenar,  and  central  divisiuns  of  the  palm.  Con- 
traction  of  the  plantar  fascia.  which  aids  in  maintaining  the  cur\'e  of  the  arch  of  the 
foot.  as  a  string  would  ihat  of  its  bow,  increases  that  arch,  is  often  associated  wiih 
the  difTerent  fonns  of  talipes,  and  is  thought  to  be  one  of  the  common  causes  of  a 
subvarietv, — -pes  faz'us.  Kelaxation  or  elongation  of  the  plantar  fascia  favors  depres- 
sion  of  the  nonrnal  arch,  and  hcnce  contribiites  to  the  development  of  the  conditinn 
known  as  "flat-foot"  i  prs  pianus)  {vidf  infra^. 

Clitb-Foot. — The  mechanics  of  the  norniat  foot  have  already  been  sufficient!y 
described  (pages  4.-^6.  447). 

Of  the  deformities.  either  congenital  or  acquired,  which  are  grouped  under  the 
name  club-foot,  it  is  nece3sary  to  describe,  from  the  anatomical  stand-point,  only  the 
chief  varieties. 

I.  Taiipts  eguino-vants,  when  congenital,  is  believed  to  result  from  retcntion 
of  the  ftotal  position,  — /./'..  from  dcfcrtive  develnpment.  The  inivard  roration  of  the 
flexed  and  crossed  limbs  in  uti-ro,  which  in  the  later  perioda  of  fatal  life  removes  the 
prcssiire  fnim  the  fihular  side  of  the  legs  and  the  dnrsum  of  the  feel  and  pnts  the 
latter  in  the  pnsition  of  extrenie  flexii>n  witli  ihe  soles— instead  of  the  lops — of  the 
feet  against  the  ulerine  wanH  (Berg),  di>es  nol  lake  ]>lace.  This  is  the  cnmmone«il 
of  aH  the  forms  of  clnb-foot.  When  it  is  acquired,  it  may  bedne  to  paral) sisof 
those  rauscles  that  oppose  the  adduction  and  extension  of  the  foot, — /.*.,  chiei!y  of 
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the  extensor  longus  digitonim  and  the  peronci.     The  muscles  that  draw  up  thel 
— ihe  jpistrocneniius  and  soleus. — the  muscles  ihiit  elevate  the  inner   border  U  th 
foot  anri  adduct  it. — the  llbalia  antlcus  and  posticus  and  the  tlexor  longus  di^torun 
— are  nut  fL-sisied  ;  ur.  li  the  čase  is  con^enilal,  are  assistird  by  ihe  pošition  of  ih^ 
foot,  which  is  thcrclore  found  \vilh  (a)  the  heul  cicvated  ;   (6)  the  inner  edge  «(  ihe 
solc  drawn  up\vard  ;  {r)   its  axis  iurncd  in\vard  ;  (^d)   the  šole  shortened,  partij* 
throuy;h  coiitntctioii  of  the  plantar  fascia. 

In  marked  cases  the  calcaneum  \vill  he  alniost  vertical.  as  will  Oie  astragalu^ 
which  nill  ;Uso  bc  rutated  foruard  so  that  ils  head  niav  have  two  articular  lacets.  one 
of  them  ])rojectinK  on  the  dursum;  the  scaphoid  is  airophied  and  is  clus*:  In  ihc 
inner  malleulus;  the  cuneitorm  bones  accompany  il,  and  the  cuboid  becomea  tlit 
chief  pnint  oi  support  o(  the  weiylil  of  the  bodv. 

Correspotiding  changes  occur  in  thi-  tnetatarsal  bones  and  phalanges,  which  nuy 
be  at  rij^ht  anglcs  to  the  line  of  the  inner  sidc  of  :he  lej*. 

\*\3Xi^  ta/ipes  variis,  in  which  the  elevalion  of  the  heeJ  is  absent.  is  vcrj-  rarc 
other  varieties  of  chib-foot  are  scldom  congenilal. 

2.    Talipes  Valgiis.- — The  foot  is  abducte<l  and  ihe  outer  border  ele\-aled  by 
peronci,  the  inner  stdc  beinj(  correspondingly   dei)rcssed  and  the  arch  of  the 
flattened  ont. 

^.    Talipcs  EgiiinHS. — The  heel  is  drawn  up  by  the  gaslrcKnemiiis  and  soleus; 
ihe  patient  walks  on   the  balls  ol  the  tf-»es  ;  the  os  calcis  and   the  aslragalus  an: 
changed   in   posilion   as    in   equino-varu.s.      The  astragalo-scaphoid  and    ealcaiin)- 
cuboid  joints  are  much  flexed.  so  that  the  scaphoid  may  even  be  in  contact  unth  th^H 
os  calcis.  ^^ 

4,    TaJipes  Ca/cancus. — The  cMcnsor  longiis  digilonun  and  ihe  extens«"  prti 
prius  polUcis  raise  the  t*:»es  and  witli  ihtin  the  f«n.  so  thal  ihe  antcrior  portion  i»f  the      j 
os  calcis  is  elevated  and  the  asiragalus  is  rolaled  back\vard  until  its  articular  sur- 
fcice  pnints  in  that  direction.      The  patient  walks  on  the  heel. 

Fiat-foot  resulti   fruni  weaknesb  or  relaxatian  of  )>laniar  muscles,  fasdče. 
h^aments,  capeciallv  the  inferior  calcaneo-,sca|jhoid  {I*'ifie445).      \Vhen.  in  pcrvil 
who  stand  much  of  their  limr,  or  in  those  uith  defecti\'e  anklcs  originaIIy,  this  li){ 
ment  vields,  ihe  head  of  the  aslraj^alus  is  carried  down\vard  and  inxvard  by  the  I 
ueight,  tthich.  owing^  lo  the  \vidth  of  ihe  pclvis.  the  obliquity  of  the  iemur,  and  1 
eur\*e  of  the  tibia,  is  tnmsinitted  to  ihe  astragalus  some\vhat  froni  uithout  inwa 
This  is  assnciated  \vilh  abtluction  of  the  foot,  resistetl  hy  the  interna)  lateml  an 
calcaneo-astragaloid  Ugamcnts.     This  siiiking  of  the  iLstragalus  and  increased  prun 
nence  of  the  intemal  malleokis  may  be  secn  in  niany  nonnal  feet  when  ihe  veijjlil  1 
the  body  is  thrown  on  one  foot  (page  449).      In  well-marketl  cjises  of  ftal-tt»ot 
tibialis  posticus  fails  to  ri.-sist  ihi.s  cliange  effecluallv.  the  [jen>nei  adil  to  the  abductiiitfl 
nr  shortening,  the  arch  of  the  šole  of  the  foot  entirely  dis;ippears  or  may  cvcn  bec^me* 
a  rounded  downward  curve.  the  deltoid  ligumenl  siretche-s.  as  do  the  long  and  shorl 
plantar  ligaments,  and   the  head  of  the  astragalus.  the  scaphoid   lubercle.  and  ihe 
susientaculum  tali  (page  449)  become  unduly  prominent  and  may  be  the  niain  pomts 
of  suppf>rt. 

Two  burs»  about  the  foot  are  of  enough  in^porlancc  to  demand  attention. 

The  retrocalcaneal  bursa  lies  between  the  os  calcis  and  the  tendo  Achillis,  ibel 
depressions  at  the  sides  of  which  are  ef^aced  \vhen  the  bursa  is  distended.     The  cof-J 
responding  obliterntion  of  the  anterior  depressions  just  lx-neath  the  malleoU  ( \t&^ 
451 ),  whlch  occurs  in  ankle-joint  disease.  docs  not  take  plače.    Fl<:xion  or  eslensiofl^ 
of  the  foot  or  contraction  of  the  calf  muscles  is  painful. 

Bunions. — There  mav  be  normalU*  a  bursa  over  ihe  metatarso-phalangcal  joint 
of  the  great  toe,  or  an  "  adventitious"  bursa — fornied  by  dilalalion  of  lympii-spactt, 
condensation  of  connective  tissue.  and  localized  efiusion — mav  dcvelop  therc.  asa^J 
result  of  pressure  and  friction  from  hadlv  fitting  shoes.  The  great  toe  is  forced  oo(--^B 
ward.  the  interna!  latcral  ligament  of  the  articulation  is  elongatcd,  the  joint  is  made 
tmdulv  prominent.  the  head  of  the  first  metatarsal  bone  somctimes  cnlargcs.  and  ihc 
cartilagc  over  its  inner  surface  not  uncommonly  atrophies  and  dlsappcars,  leaving  * 
communication  betueen  the  bursal  sac  and  the  syno\'i;d  cavitv  of  the  joint-  FUt- 
foot  and  ali  dcgrees  of  valgus  tend  to  produce  a  similar  condition  by  exposing 


inner  border  oi  the  foot — and  thus  tlie  tirat  mcutarso-phalang^eal  joint— to  excessive 
pressure. 

Adventilious  burs;e  are  found  over  the  exteriial  tnalleolus, — "  tailor's  bursa," — 
over  the  cuboid  in  equino-vanJs,  and  at  oiher  points  cxposed  lo  pressure  tn  ihe 
difierent  forms  of  club-foot. 

K        SURFACE   LANDMARKS   OF  THE  LO\VER   EXTREMITY. 

I.  The  Buttocks  and  Hip. — The  iliac  iurrow  (page  349)  indicatingf  ilie  line 
of  the  crest  uf  the  iliinn.  with  the  cxternal  obIique  abovc  and  the  gluteua  medim 
below,  passes  fom-arti  t<t  the  antcrior 
superinr  spine,  and  is  more  or  less 
efface<i  posterioriv  uht-re  the  crest  is 
covered  by  the  flat  ;endfm  nf  ihi*  erec- 
lor  spinx.  The  posteri^ir  suptrior 
spine  is  always  indjcated  by  a  surface 
depressinn. 

In  wonien  the  cniitinuous  laver  of 
feit  pa-ssinjT  from  the  loin  lo  the  bul- 
tock  blends  ihe  surface  fornis  of  these 
regions  into  one  uniform  curvc  (  Thom- 
son ).  iind  thcrc  is  no  such  murked  deti- 
nition  of  them  as  is  setn  in  thL'  male, 

The  rounded  promincnce  .»f  ihe 
butt<x:k  (Kijj.  S.^^z)  is  dtie  parllv  lo 
stibciuaneoits  fat,  paitlv  to  ihe  thick 
nitisciilar  mass  of  the  jjhiteus  maxjmus, 
espccidllv  dcveloped  in  man  by  reason 
of  his  assumpiion  of  the  iii>right  po- 
sition.  It  is  more  prominenl  posteri- 
oriv. bccomes  rtaltened  ;is  il  passes 
outward,  and  ends  in  a  distinct  de- 
pression  (  Kijj.  ^33  )  at  the  tf  ntlinons 
insertion  of  that  miLsrle  just  bchi  iid 
and  belovv  ihegreater  trnrhantt-r.  Al- 
ibou^h  the  trochanier  is  on  a  plane 
extemal  to  ihat  of  ihc  iliac  eresi.  ihc 
hoUou*  between  it  and  the  iliiim  is  so 
oblitenite<i  by  the  jfiuteus  niedius  and 
minimiis  mu.srles  that  it  (>rdinarily  does 
not  ap|>ear  as  a  surface  proniinence. 
Its  upper  border — on  a  levcl  with  the 
centre  of  the  acetabitlum — i^i  iiidislincl 
on  account  of  ihe  presence  of  tlie  j^hi- 
teus  medius  ti*ndon  \vhich  passcs  over 
it  to  be  inserted  into  the  outer  surface 
<rf  the  trochanter. 

In  front  the  miiscular  eminences 
whcre  the  rejfion  of  ihe  butiock  pa^sea 
into  that  of  the  hip  are  dne  lo  the  jjlu- 
teus  mediiis  above  and  more  anterioriv 
to  the  lensor  facia-  latie  (FijiJ-  ^5^)- 
which  sho«'s  as  a  brojid  elevalion 
just     behind    a    vertical     h*ne     dravvn 
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a    vertical     line 
through  the  anterinr  snperior  spint-  and  ju>t  bcln\v  the  forepart  of  the  iliac  crest. 
It  can  be  best  seen  if  ihe  thigh  is  in  abdnction  and  inward  rotation. 

As  the  skin  of  the  buttock  is  made  tense  wlien  the  thigh  is  ftexed  on  the  pelvis, 
the  /ffM  of  the  mttes  fghiteo-femoral  crease),  diie  to  creasing  or  drawing  in  of  the 
skin,  is  forme<i  when  the  thiph  is  extended.      Il  begins  jvist  belo\v  the  levcl  nf  the 
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ened^ 


tuberosit)'  of  the  ischium,  runs  horizonCally  outwarcl.  and  crosscs  the  tniddle  of  ihc 
l()wer  edge  nf  the  glutens  maximiis,  part  of  uhich — the  inner — is  ihercfore  abovtii 
and  part^the  outcr — below  it.     In  nexion  of  the  hip  theglutcus  niaximus  is  flaUened 
and  the  skin  stretched  over  it,  and  hciice  ihis  fold  is  more  or  less  ct»mj>letely  efiai 
As  flexion  is  an  almost  constant  early  svmptom  of  hip-joint  disease  ( page  381 ). 
is  usually  asaociated  uith  atrophy  of  the  inuscles  moving  the  joint.  ihe  oUiteratinn 
the  gluteo-Iemoral  crcasc,  chanicterislic  of  this  diseasc,  can  readJlv  be  undcrstood 

In  women,  on  accoui»t  of  the  thickness  uf  the  supragluteal  laycr  of  fat.  ihc  gluleo- 
femoral  crease  is  longer  and  deeper  than  in  men, 

The  various  fK)ny  poinls  of  this  region  have  been  deacribcd  (pages  345.  349).  u 
liave  the  different  lines  and  inetisurements  enipIoyed  in  the  diagnosis  of  fractures  <i 
the  neck  of  the  femur  and  of  dislocation  (pages  362,  364,  367;. 

2,  The  Thigh.— (a)  Anterior  crnral  region.  The  hip  paBscs  insensiblv  in 
front  and  below  into  the  region  of  the  thigh.  The  iiiguiiial  furruw.  a  valuaUe  land- 
.mark,  separatcs  the  snrface  of  the  abdomen  from  ihat  of  the  thigh  (page  1774).  It 
indicates  the  line  of  Puupart's  ligament.  which  may  be  felt.  in  the  absence  of  much 
subcutanoous  fat,  from  the  ilinc  spine  to  the  put>ic  spine,  more  easilv  over  ils  inner 
half,  and  stil]  more  casily  if  the  thigh  is  in  extension,  abduction.  and  outivard  rotatii^. 

The  ligament  is  rela.xed  by  riexion,  adduction,  and  in\vard  rotalion  of  the  ihij 
and  uith  it,  to  some  extcnt,  the  deep  fasci.-e  of   thr  thigh  and  abdomen  ;  therefi 
that  posttion  is  the  one  most  favorable  to  rcduction  of  either  inguinal  or  fei 
hernia  by  taxis  (pagcs  1770,  1774). 

Helow  thia  a  second  furrou- — "  HoIden's  line" — is  sometimes  seen  with  the  thii^ 
in  slight  flexion,  beginning  at  the  scroto-femoral  angle  and  becoming  less  dlstincl  until 
it  is  lost  at  nr  over  tlie  supratrcjchanteric  space.      It  runs  across  the  front  of  the  rap- 
sulc  of  the  hip-joint  and  is  lost  in  the  presence  of  svnovilis  of  that  joint.      It  is  often 
indistinct,  and  in  sume  subjccts  rannot  be  made  out  at  ali  (Treves). 

On  the  line  of  this  furro\i%  and  just  external  to  a  vcrtical  line  dran-n  ihrough  thf 
middle  uf  Puupart's  ligament,  the  liead  of  the  fcmur  can  sometimes  be  made  palpabtr 
by  extension  and  rotadon  of  the  thigh,  but  this  is  rarely  possible  in  fat  or  muscuf 
persons. 

The  depression  or  flaltcning  of  5carpa's  triangle  fpage  639)  can  usuallv  be 
The  tendon  of  origin  of  the  adductor  longiis — made  prominent  by  aIx]uctioi 
the  uppcrportion  of  the  sartorius,  ernjihasizod  by  flexion  and  outward  rotalion  of  the 
thigh  wilh  the  knec  bent.  mark  its  inner  and  outer  borders  respectivelv.  The  sar- 
torius. continufd  downward,  becomcs  flattcned  and  is  )ost  in  the  rounded  fulness  oc 
the  inner  sidc  of  the  knee.  Just  iiiternal  to  a  line  bisecting  the  triangle  the  femoial 
arter>*  may  be  felt  and  its  pulsations  sometimes  seen.  A  ver\-  trifling  depression  is 
occasionally  present  near  the  inner  angle  at  the  base  of  the  triangle,  and  ihen  indi- 
cates the  position  of  the  saphenous  opening  (page  635).  the  centre  of  which  is  frotn 
one  to  one  and  a  half  Inchcs  helow  and  the  sanit-  dlslance  extcrnal  to  the  pubic  spine, 
tt'hich  is  on  a  transverse  line  dm\vn  through  the  uppor  margin  of  the  greater  trot-han- 
ter.  From  the  apex  of  the  triangle  the  shallow  groovc,  exten<ling  lovvards  the  inner 
side  of  the  knee,  marks  the  course  of  the  sartorius  an*!  the  interval  between  the  quati- 
riceps  oxten.sor  and  the  adductors.  To  ihc  o\iter  side  of  the  triangle  the  rcctus  can  \* 
seen,  showing  below  the  anterior  siiperior  spine  in  the  inter\-:il  bet\veen  the  sartorius 
and  the  tensor  fascia-  latre  ;  it  nms  down  the  front  of  the  thigh.  gi\ing  it  its  convo 
fulness.  and  narrouing  to  Its  ending  in  the  flattened  qnadriceps  tendon.  the  edgesof 
uhich  stand  out  when  the  leg  is  .stronglv  extendeii  on  the  thigh.  The  oblitenirion 
of  Scarpa's  triangle,  in  fnll  extension  of  the  thigh.  is  due  to  the  thrusting  fonvard 
of  the  overlving  tissues  by  ihe  neck  and  the  upper  cnd  of  the  shafl  of  the  femur. 

To  the  irner  side  of  Scarpa's  triangle.  bclow  and  posteriorlv  to  ihe  arlilucior^H 
longtis,  the  other  addnctors  and  thegracilis  give  the  rounricd  onllinr  tu  the  inner  ^>^ 
of  the  iippcr  thigh.     Near  the  knee,  when  the  leg  is  flexed.  the  tendon  i.if  insertion  nf 
the  adductor  magniis  can  be  plainlv  felt  betveen   the  sartorius  and   vasius  intcmus. 
The  latter  muscie  stands  out  along  the  lower  half  of  the  thigh  and  is  stili  more  promi- 
nent near  the  knee,  wherc  it  becomcs  superficial  between  the  rectus  and  the  sartorius. 

On  the  outer  side  the  vastus  exlernus  gives  the  thigh  its  brnad.  slightlv  cocvi 
surface,  down  the  centre  of  which  ihcre  is  sometimes  a  slight  vertical  groo\'c  ii 
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the  position  of  the  ilio-tibial  band  of  bscia  belwetn  ihe  insertions  ui  the  tensor 
late  and  gluteus  niaximus  and  the  extemal  tibial  tuberositv.  More  pos- 
teriorlv  a  distinct  lonj^itudinal  deprtasion  corresponds  to  the  externaJ  intermuscul;tr 
scptum,  between  the  Viistus  estemus  and  the  short  head  of  the  biceps.  Al  the 
lowcr  third  of  the  thtgh  this  g^roo\c  indicates  the  line  of  nearest  a(>proach  of  the  shaft 
of  ihe  fenuir  tu  ihe  surface.  Kl3ewhčre  it  is 
usual1y  so  covered  by  inuscular  inasses  that 
it  is  not  to  bc  fclt,  cveii  indisllnctlv.  The 
corres[X)ndinj(  internul  septuin—  l:K.'iween  the 
\';i5tus  intemus  and  the  adductors  and  pecti- 
neus — produces  no  surface  markinj^. 

{6}  Po&terior  crural  re^hn,  The  haiiv 
strings,  descending  from  bcncath  the  louer 
edge  of  the  gluteus  maximus,  cannot  at  first 
be  separatdy  idenlified.  Lower,  a  very  sJight 
depression  niay  mark  the  interval  betueen 
the  semimembranosiis  and  the  seinitendino- 
sus,  and  the  bicejM  tendnn  becomes  a  salient 
rounded  cord. 

\Vhen  the  limbs  are  straight  wilh  the 
knees  together  there  sh'.)uld  be  but  a  slighc 
interval  between  the  thtghs,  and  that  only 
\vherc  the  sartorius  muifcles  curve  back  to 
lie  along  the  inner  surface  of  the  limb.  In 
women,  owing  to  the  greater  qviantity  of  siib- 
cutaneous  fat,  the  thighs  mav  be  in  contact 
ali  the  way  down  (Thomson). 

3.  The  Knee. — On  the  anterior  sur- 
face the  quadriceps  tcnduii  and  ^he  ligamen- 
tinn  patella;  are  nuide  more  prominent  by 
strong  cxtension  of  the  leg.  and  on  each  side 
of  the  ligainent  the  little  eminence  made  hy  the 
proirusion  of  the  soft  subpucllar  fat  l>ecomes 
visiblc.  The  angle  made  by  the  axes  of  the 
tendon  and  ligamenc  should  be  noted  (page 

418). 

The  outline  of  the  patella  is  easilv  felt 
and  can  usuativ  be  seen.  Above  it  is  a  slight 
depression.  At  tts  sitics  are  two  concavities 
—the  inner  of  which  is  a  litllc  more  marked, 
as  the  inner  border  of  the  patella  is  the 
more  prominent — which  in  fat  persons  niay 
disappear,  as  they  do,  togeiher  with  the  su- 
prapatellar  depression,  in  svnovitis  of  the 
knee-joint  (page  413).  Both  anteriorU*  and 
laterallv  the  landmarks  have  been  sufficieritly 
descrihed  (page«;  367,  390). 

P<:>stcriorly  the  popliteal  space — the  ham 
— is  slighdv  coiivex  during  exlension  of  the 
leg  and  dceply  concave  when  it  is  tlexcd. 
Tl»e  boundaries,  the  relalions  of  the  hani- 
string  tendons,  of  the  ilio-tibial  !)and  extemally  andof  the  sartorius  tendon  inlerna!ly 
have  been  descrihed  (pajjcs  409,  646).  At  the  lovver  portion  of  the  space  the  con- 
vcrging  fleshy  ht-Ilies  of  the  gastrocnemius  may  be  felt. 

4.  The  Leg. — The  landmarks  relating  to  the  tihia  (p;ige  390)  and  fibula  (page 
396 )  have  been  descriljed.  Between  iJiese  bones  the  be]ly  of  the  tibialis  anticus  causcs 
a  distinct  proininence,  to  the  tibularsitle  of  which  is  the  narrower  and  Icss-marked 
elevation  due  to  the  extensor  longiis  dlgitorum.  Below  the  miildle  third  of  the  leg 
these  muscies  are  tendinous,  but  by  dorsal  Hexion  of  the  foot  and  of  the  tocs  (cxten- 
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sioni  thev  can  bc  nmdc  to  staiid  uul  with  ihc  tcnJon  cd  the  extensor  proprius  halliKi« 
btnuecn  thctii  ;  to  tlie  uuler  sidu  of  the  exlensor  iongus  digitorum  tcndon  a  ilight 
groove  iiidicates  the  inti;r\al  bettteun  timt  miiscle  and  (he  peroneus  tertius.  "Hic 
latter — aa  a  muscle  peculiar  lo  man  and  f)robabIy  developing  as  a  resuU  of  hU  assiimjj- 
tion  of  the  ercct  posture — is  nol  invariablj-  preaent.  Above.  botween  the  exicn3ur 
longiis  dtgitormti  and  the  snieiis.  the  peroneus  longus  makes  a  longitudinal  ele^-atiMfi 
shading  off  below — uhere  ihe  fleshv  hbres  beconie  lendinoiis— into  the  Halter  pcru^ 
neus  brcvis, 

Posteriorry  the  swell  of  the  culi  is  formcd  by  the  gastrocneniius,  and  its  suriac;^ 
markiiigs  are  dne  to  the  peculiar  arrangement  ol  the  flcshy  and  tendinous  pnrtinnsf 
that  niiiscle.      \Vhen  the  calf  muscles  are  in  action,  as  in  »tanding  on  the  tt>es,  ll 
be  scen  that  the  inner  head  is  the  larger  and  desccnds  soniewhat  lower  tlian  the  outo 
head  :  and  the  lateral  lx)rdcrs  of  the  soleus  will  l)e  seen  coming  to  the  surbce  I 
the  louer  pari  of  the  gastrocncniius  and  the  tendo  Achilhs  and  shoutng^  as  cur 
eminences.  uf  uhich  ilie  uuler  is  the  longer. 

5.  The  Anklc  and  Foot. — The  bony  landniarks  have  bcen  described  i,\ 

390.  .^96.  437.  449.  453). 

At  the  front  of  the  ankle  the  estensor  tcndons  are  easUy  recognized.  Tiiv 
largest  and  most  internal  is  that  of  die  libialis  anticus  :  tlien.  in  urder,  the  exteji!š*.'r 
proprius  hallucis,  exlensor  longiis  digitijmm,  and — when  present — the  peroneus  Icr- 
tius.  Benealli  the  tendons  of  the  !ong  extensor  and  just  beIow  the  extemal  mal- 
k-olus.  the  fleshv  bellv  of  the  sliort  extensor  of  the  toes.  filling  the  space  between  the 
os  calcis  and  astragalus,  can  casily  be  Eelt  as  a  soft  svvelling  nvcr  the  outcr  parr  of  ihe 
tarsal  region.  and  is  distinctiv  visibic  \vhen  in  action.  On  tither  sidc  of  the  tendi- 
nous elevation,  on  a  level  \v\l\\  the  line  df  tl^e  ankle-joint  and  in  front  of  cach 
mallenlus,  is  a  Httle  depression.  Thls  is  effaced  \vhen  the  capstile  is  distendcii 
by  L*ffusion  (page45i).  The  tuo  fleshv  niasses  on  ihe  inner  and  outer  b^jrder  oJ 
the  foot  are  due  respeciivclv  to  the  abductor  and  rt(Xor  brevis  hallucis  and  the  ab 
ductor  and  flexor  brevis  niinimi  digili.  The  dorsal  interossei  projcct  iipward  slighilv 
bctween  the  metatarsal  bones.  The  Itnes  on  the  dorsum  of  the  foot  correspondmg 
to  the  N-arious  joints  have  bccn  describetl  (page  453). 

Behind  the  ankle  and  at  the  sides  of  the  tendo  Achillis — bettteen  it  and  ihc  pos- 
terior  siirfaces  of  tive  malleoli — are  two  roncavilies.  of  uhich  the  outer  is  the  dctjcr. 
In  it  the  tendons  of  the  peroneus  longus  and  brevis  mav  be  felt,  the  latter  the  neaicr 
to  the  fibula.  In  the  inner  concavity  lie.  in  nrder  from  the  malleolus  hackuand,  tht 
tendons  of  ihc  tibialis  posticus.  the  tlexor  longus  digitorum,  and  the  fiexor  lonj^us 
pollicis. 

On  the  solc  of  the  foot  the  abductore  ol  the  great  and  little  toes  show  somenhat 
on  the  snrface,  but  the  chief  outlim^s  are  determined  by  the  arch  of  the  foot,  ihf 
strong  plantar  fascia.  and  the  lliick  integunient.  The  digiul  creases  have  bul  littlc 
practical  value. 

As  the  foot.  taken  as  a  whoIe,  acls  as  a  lever,  and  as  ihe  calf  muscles  arr 
attaclied  to  ilie  heel. — the  short  end  tif  such  a  lever. — it  follo\vs  that  the  dcvelnfi- 
ment  of  these  muscles  uiU  stand  in  some  relation  to  the  length  or  projeclion  of  tht 
heel.  As  a  short  lever  will  require  the  application  (A  a  grcatcr  forcc  to  produce 
the  same  result  ihan  \vill  a  long  lever.  wc  find  the  mnsl  marked  muscular  develop- 
nient  of  the  calf  associated  \vith  a  short  foot  and  a  short  heel,  while  a  long  foot  and 
a  long  heel  are  the  usual  concomitants  of  a  poorly  developed  calf  (Thomson).  The 
athlelic  feats  of  some  runners  \vith  jTOorlv  developed  calves  niay  sometimes  be 
explained  l>y  obsen*ing  the  unusual  length  and  projection  of  the  hcct. 


THE  VASCULAR  SVSTEM. 

The  vasculur  system  is  conipost^i  of  ihe  organs  inin:iediately  concerned  in  Uie 
circulation  throu^jhout  the  Ix>dy'of  the  fluids  which  convey  to  the  tissues  the  nutritive 
substiinces  and  oxygen  riecessirv  for  their  metabolism  and  carr\'  Ironi  rhem  to  the 
excrclor>*  organs  the  \v'.iste  products  formed  durinj;  metabolism. 

The  5ystem  is  usually  regarded  as  heing  composed  of  two  portions.  the  one  con- 
sisting  of  organs  in  which  circulates  the  red  fluid  which  we  term  blood,  while  the 
organs  of  the  olher  contain  a  colorless  or  whitc  fluid  known  as  Ivmph  or  chvle  ;  the 
former  of  ihese  subsystems  is  the  blood'Vasatiar  system  and  the  latler  is  \.)\e  /ymphatic 
system.  It  must  be  recognized,  howevcr,  that  the  two  systems  communicate,  and  that 
the  lymphatic  s\^icm  develops  as  an  outgrovvth  from  the  blood-vascular  system  ;  so 
thal  wliilc  it  proves  convenient  for  descriptJve  purposes  m  rej!;ard  the  t»o  systems  as 
distinci,  nevertheless,  thev  are  intiniatelv  assoclated  lioth  anatomica]ly  and  embryo- 
lo^cal]y. 

THE  BLOOD-VASCULAR  SVSTEM. 

The  blood-vascular  systeiii  consLsta  of  (  if  a  system  of  canals  knoun  as  blood- 
vessčis.  traversjng  praclically  ali  parts  of  the  body.  and  (  2 )  of  a  contractile  organ,  the 
hcart,  by  whose  pulsutions  the  blood  is  forced  ihrough  the  vessels,  The  vessels  are 
again  divisible  into  f  i  )  vessels  which  carr)' the  blood  from  the  heart  to  the  tissues 
and  are  kno^vn  as  arieries,  (2)  exceedingly  ftne  vessels  which  fonn  a  nel-work  in  the 
tissues  and  are  lernied  capillaries,  and  (3)  vessels  which  return  the  blood  from  the 
tissues  to  the  hcart  and  are  known  as  veins. 


THE  STRUCTURE   OF   BLOOD-VESSELS. 

Although  passing  into  one  another  insensibly  and  ^cithout  sharp  demarcation, 
where  tvpicallv  rcpresentcd  the  arteries,  capillaries,  and  veins  prcsent  such  character- 
islic  histological  picturcs  that  thcy  are  readiJy  distinguished  from  one  another. 

AU  blood-vesscls,  including  the  hcart,  poascss  an  endothciial  lining  which  may 
constitutc  a  distinct  inner  coat.  the  tunica  initma,  or,  as  in  the  capillaries,  even  the 
cntire  waU  of  the  vessel.  Usuallv,  however,  the  intima  consists  of  the  endothelium 
reinforced  by  a  variable  amount  of  fibro-elastic  tissue  in  which  the  elastica  predomi- 
nates.  Except  within  the  walls  of  capillaries,  extemal  to  the  intima  lies  a  thick 
middle  coat.  the  itmtca  mčdia,  whicli  typically  is  composed  of  intcrmingled  lamclla? 
of  involunlary  miiscle  and  elastica  anti  fine  fibrillae  of  fibrons  tissue.  Ontside  the  media 
follows  the  tunira  erlcrtut  or  advcnfifia,  which,  although  usiiatlv  thinner  than  the 
middle  coat.  is  of  exceptional  strength  and  toughness — characteristics  conferrcd  by 
iis  fibro-elastic  tissue  and  upon  vvhich  the  inlegrity  of  a  ligature  oftcn  depends. 

It  should  benote<l  that  the  cndr.thelial  hibe  is  the  fundamental  and  primar^* 
structure  in  aH  cases.  the  outer  coats  bcing  sccondarv  and  variable  according  to  the 
size  and  characier  that  the  vessel  attains.  The  customarv  division  into  the  three 
coats  is  more  or  less  artificial  and  in  the  larger  vessels  is  often  uncertain.  The 
recognition  of  an  inner  endothelial  and  an  outer  musciilo-elastic  roat  ohen  more  closelv 
corresponds  to  the  actual  arrangemcnt  of  the  tissues  than  the  conventioiKil  sulKlivision 
into  three  tunit:s. 

The  endothelial  lining  of  the  arteries  consists  of  elongated  spindle-shaped 
plates  unite<l  by  narrow  sinuous  lines  of  cement  substance  which,  after  silver-staining, 
rtfap  out  the  irregrilar  contours  of  the  cells  with  diagrarnmatic  clearness  ("Fig.  634). 
Al  the  junction  of  the  plates.  occ"asional  accumiilations  of  the  cement  substance  mark 
minute  inlercellular  are-as,  the  sfi\rfna/a,  that  indicate  points  of  less  accurate  apposi* 
tion.  \Vithin  the  veins.  the  endothelial  plates  are  shortcr  and  broader  than  in  ihe 
arteries,  approaching  somewhat  irregfiilar  |X)lygons  in  outline.  The  demarcation  of 
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tined  parlicularly  for  the  muscular  lissuc  and,  thcrefore,  are  directed  to  the  media, 
although  Vi=yiels  iii  which  musck-  is  watitiny,  as  in  certain  veins  and  the  capillaiics, 
are  nol  \vithout  nerves.  Knmi  the  plexu.s  that  surrounds  the  vcisel,  nolab!y  rich 
about  the  artcries,  nerve-fibrillie  penetrate  the  media  and  end  amon^'  ihe  muaclc- 
fibres  in  the  nianner  usual  in  such  lissue  tpage  1015).  Spedal  Bensor>'  ner\'e- 
endings  have  been  dcscribcd  in  lx)th  the  cxternal  and  internal  tunics. 

The  Arteries. — Since  the  arrangenieni  ol  the  component  tissiies  is  niosi 
lypical  in  arteries  of  niediuin  size  (trom  4-6  mm.  in  tiianielerj,  ihe  radial  artery  niay 
appropriately  serve  for  description.  Seen  in  cross-section  (Fig.  635).  after  the  usual 
methods  of  preservation  and  staining,  the  in/ima  presents  a  phcated  contour  as  it 
fc>Uows  the  foldin^^  of  the  htkrnal  daslic  membram'  that  appears  as  a  conspicuous 
cc>rriii;aled  light  band  marking  the  outer  boundarv  "f  the  inner  tunic.  The  lining 
endothelial  cells  are  so  ihin  that  in  profile  their  presence  is  indicated  chiefly  by  the 
slightly  projecting  nuclei.      Bctween  the  endothelium  and  the  elastic  membrane  the 
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intima  inchides  a  thin  !ayer  of  fibrous  and  elasiic  fibrill^e.  The  media,  thick  and 
conspicuous,  consists  of  circularl/  disposod  flat  bundles  ol  tnvoluntarv  mu&cle  sepa- 
rateu  by  nieJiibranou.s  plates  nf  clastic  tissne,  that  in  the  section  apjiear  light  and 
unstainud.  .\fter  the  action  of  selective  dyes,  as  orccin,  the  elastica  is  very  con- 
spicuous (Fig.  6,^6).  DeliaUe  fibrilla' of  fibrous.  tissuc  course  among  the  musculo- 
dastic  strands.  Bcneath  the  outer  coat,  the  elastica  becomes  condensed  into  a  more 
or  less  distinct  cxiernai  elastic  membrane  that  marks  the  outer  boundar>'  (jf  the  media. 
The  advtntitia  varies  in  thickness,  in  the  medium-sized  arteries  l>eing  relatlvelv  better 
dcveloped  than  in  the  larger  ones.  It  consist.s  of  bundles  of  fibrous  tissue  intermingled 
with  elastic  fibres  of  varying  thickness.  The  advenritia  contains  the  vaša  vasorum 
and  chief  Ivmph-channels  of  the  vascular  wall. 

Followed  towards  the  capillaries.  the  coats  of  the  arten,'  graduaUv  diminish  in 
thickness.  the  cndothelium  resting  directlv  upon  the  internal  elastic  membrane  so 
long  as  the  latter  persists,  and  aftfrwards  uptm  ihe  raprdiv  atienuating  media.  The 
elastica  becomea  progTcssively  reduced  until  it  entirely  disappears  from  the  middle 


676 


HUMAN    ANATOMV. 


coal,  whic!i  then  bccomes  a  purely  inuscular  tnnic  and,  beforc  ihe  capillary  is  i 
is  reduccd  to  a  single  la)^!-  of  irmscle-cells.      In  thc  precapill3ry  arterioles  thei 
no  lunger  forms  a  coniinuoua  layer,  but  ia  representeil  by  groupa  of  fibre-cells  tha 
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partially  wrap  around  the  vessel,  and  at  last  are  replaccd  by  isolated  elements. 

the  dlsappearcuico  ot  the  inusclc-cclls,  thu  blood-vcsscl  bas  become  a  trne  c-ap      

Thc  advcntitia  shares  in  the  general  rcduction  and  graduallv  diminishes  in  thicknOS 
until,  in  the  smaJlest  arteries,  it  consists  o(  univ  a  few  fibro-elaalic  strandb  oulsidctli« 
niusclc-cells. 

In  thc  largc  arteries,  on  the  otherhand,  the  indma  and  media  chiefly  undcrgo 
augmentation.  Although  the  inner  coat  greatly  thickens  and  contuins  a  large 
amount  of  fibrotis  tJssuc  and  elastica.  a  conspiciious  intemal  ejastic  membrane,  » 
seen  in  the  smaller  vessels,  is  larkJng,  since  ihc  elastic  plaies  and  membranes  ari; 
now  so  abundant  that  the  local  accumulation  is  no  longer  siriking,  thc  boundarj- 
between  the  inner  and  middie 

coats     being.     thercfore.     less  ^^^-  °-57- 

sharply  defined.  The  character 
of  the  rhickctK-d  iiicdia  also 
changes.  the  nniscular  tissue  be- 
ing relativelv  reduced  and  over- 
5hadowed  by  the  excessive  de- 
velopment  of  the  fibro-clastic 
lissue,  whieh  is  arranged  In  reg- 
»ilarlv  disposed  lamella-  separa- 
ting  the  mu^cIe-bnn(^les  and 
conferring  a  more  compact  and 
denscr  character  to  the  wall  of 
the  vessel.  The  adventitia, 
while  relatively  thinner  than  in 
arteries  of  medium  size,  is  also 
increased  and  consists  of  robust 

fibres  and  plates  of  elastica,  many  of  which  are  longitudinallv  disposed  and  irre 
ular.  although  strong.  bundles  of  fibrous  tissiie.     Exceptionally,  longitudinal  strand  _ 
of  muscte  appcar  in  the  outer  coat  next  the  media.     In  the  roots  of  the  aorta  and 
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pulmona.ry  arterv,  the  medla  consists  chiefly  of  slriated  muscle  which  rescmbles  that 
of  the  my(xariiiuin  wilh  which  il  is  ccmtlnuous,  both  vesacls  havJnj^  beenderived  from 
a  common  trunk.  the  bulbus  arteriosus,  the  antcrior  segment  of  the  primary  hearl-tube. 

The  Veina. — The  walb  of  the  veiiis  are  always  thinncr  Uiaii  those  of  corre- 
sponding  arlcries  and  are  more  llaccid  and  Itss  contraclile  tu  coniiequence  of  tlie 
smaller  amount  of  clastic  and  niuscular  tissuc  that  thcy  contain. 

Inveins  of  medium  size  (frnm  4-8  mm.  in  diamcter;,  ihe  intima  consists  of  the 
Hninf^  endothelium.  the  cclU  of  which  are  relativdy  broad  ajid  short.  a  thin  layer  of 
tibrous  connective  tissuc  and  net-\vorks  of  fine  eiastic  libres.  A  dislluct  mteriud 
elaittic  membrane  is  scldtmi  prcs- 

ent,    at   most   a   condcnsation   of  Fig.  638. 

ela:itic  fibriUa;  marking  the  ouler 
limit  of  the  inner  coat.  In  some 
veins.  as  the  ccphalic,  bastUc. 
femoral.  long  saphenous.  and  pop- 
liteal,  hundles  of  smooth  muscle 
occur  within  the  intima.  In  ad- 
dition  to  the  circularly  disposed 
thin  sheets  of  niuseular  and  fibro- 
elastic  tissue,  the  nudia  conlains 
fibro-elastic  plates,  sonietimes 
minpled  with  a  few  bimdles  of 
muscle- cells,  that  extend  longi- 
tud)nally.  In  certain  veins,  as  in 
the  saphenous,  deep  femoral,  and 
popliteal,  the  longitudinal  fibre3 
may  conslitutu  a  zcme  bcneath  the 
intima  to  the  exclusion  of  the  mus- 
cular  lissue.  Tlie  advetititia  is 
often  thicker  than  the  mcdia,  and 
consists  of  interlacing  fibrirs  and 
net-works  of  fibro-elastic  strands, 
the  general  direction  of  which  is 
lengthttise.  In  inany  ^■eins,  par- 
ticularlv  in  those  of  the  lower  ex- 
tremity.  the  outer  coat  conlains 
bundles  of  longitudinalIy  disposcd 
muscle- cells. 

The  valves  with  which  many 
veins  are  providcd  consist  of 
paired  crescentic  folds  (Fig.  641) 
of  the  intima.  covered  on  both 
sides  with  endothelium,  containing 
a  small  amount  of  ribrf>-et:Lstic  tis- 
sue. The  atlached  border  of  the 
leafleLs  ends  in  narrow  prolnnga- 
tions  that  cxtcnd  beyond  ihe  frec 
margin  of  the  valve.  Bctween  the 
leaflcts  of  the  valve  and  the  wall 
of  the  vein  lie  the  pncket  like  si- 

nuses.  \vhich  the  blood  distends  when  the  valve  is  dosed.  In  ihe  structure  of  their 
walls,  the  large  veins  present  manv  de\'iations  from  the  ivpical  arrangement.  While 
the  intima  is  only  exccptionany  increased,  as  in  the  hepatic  part  of  the  inferior  vena 
cava  and  the  beginning  of  the  portal  vein,  the  medb  is  often  markedly  thfckened. 
This  increase  is  chiefly  due  to  augmcntation  of  the  eiastic  gmd  fibrous  tissue.  the  mus- 
cle rcmaining  comparatively  scantv.  The  splenic  and  portil  veins,  hovvever.  are 
particularlv  rich  in  muscular  ti.ssue ;  on  the  other  hand.  the  media  may  bc 
almost  wanting,  as  in  the  greater  part  of  the  inferior  vena  cava  and  the  larger 
hepatic  veins. 
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Lack  of  muscle  \vithin  the  inedia  is  oftcn  conipc-nsatcd  by  an  unusual 
ment  of  .such  ussiit*  in  the  adveiuitia;  in  some  largc  veiris,  as  iii  the  bepatic  poitim 

the    inferior  cai-a,  sl- 
F"'"  ^^'>'  perior    moeiiteric, 

external    fliac.  the 

ner  half  or  iwo-lhird§ 

3^%U'^£2)dS£S£%^''  of    the    outer   cuol  15 

occupied    b}'  rtJM-t 
bundles    of    longinidi- 
nally  arranged  musde. 
'^^^  In   some  cases.   hr«- 

ever.  as  in  the  renal 
and  portal  veins.  dte 
lon^ptudinal  muscle  in 
vades  the  tntire  thicJti 
ness  nf  the  adventiiii 
or,  as  in  the  sui 
renal  vein,  the  m 
of  the  outer  tunic  (nav 
includc  botli  dr 
and  long^itudinal  lav' 
The  viiiIU  of 
small  vein8(k'ssthiii 
AdvMititia  .040  mm.  in  diamrtcri 
consist  of  only  endo- 
thchiun  and  cunncctive 
tissue.  The  latlerrejH 
rcsents  a  rclati^-clv 
bust  adventitia  and 
feeWy  developed  me- 
dia,  muscle-fibres  ban^' 
wanting.     Traced  (ow 

ards  the  capillaries,  the  connective  tissue  gradua]ly  diminishcs  uniil  the  endothelial 
coat  alone  remains.  In  passlng  intcj  veins  of  medium  size,  al  first  tlie  muscle-cellsarc 
short  and  scatterecl  and  only 

Fig.  640. 
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partlv  cncircle  the  tulH*.  Far- 
ther  along  the  elaslica  appears 
in  the  form  of  dclicate  ftbres 
and  nel-works  that  increasc  in 
size  and  densilv  as  the  muscii- 
lar  tissue  becomes  more  pro- 
nounced.  h  is  worthy  of 
mention  that  certain  veiiis,  no- 
tably  those  of  the  brain  and  pia 
mater,  the  dura)  sinuses.  and 
the  blood-spaces  of  cavernous 
tissue,  are  iisually  entirely 
devoid  of  muscle,  ahhoui;h 
in  the  waHs  of  some  of  the 
larger  ccrebral  veins.  small 
strands  of  siirh  trssiie  nccnr. 

The  Capillaries. — ^The 
most  favorable  armnj^einent 
for  efficient  niitrition  is  mani- 
lestly  one  iiisuring  the  [lassage 
of  tbe  blood-streani  at  a  re- 
duced    rate  of   spepd  in  intt- 

mate  relations  with  the  tissue-elements.     These  reqinrements  are  met  in  the 
laiies  tthosc  colIectivcly  jncreased  calibre  and  thin  walls  favor  slowing  of  the  bi 
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stream  and    tlie  passage  of    ihe  pUisina  and  o.\ygt-n  into  llic  surrounding  tissues. 

The  tt-alis  of  the  capillariL-s  cunsist  oi  onIy  ihe  Iining  plates,  thc  entire  vcssel  lK*ing  in 

(act  a  delicate  endothelial  tubt.     The  cells  coniposinj;  tht-  latter  aro 

dongated  lanceolate  platcs.    possessing  oval  nucloi,  iinitcd  by  nar-  p,c.  $aj. 

row  lines  of   ctincnt  substance.      Altluivigh  thc  transition  from  thc 

arterioles  is  ^adual,  the  tinal  disappcarance  of  the  miiscle-cells  marks 

the  beginniiiy  ol  thi;  true  capiliaries  ;  thc  pa^sage  of  the  bttcr  into 

the  veins  is  less  certain,  since  muscular  tissue  is  wantin>j   in  those 

of  sniali  size.      In  ihe  smallest  capillaries  two  endotheiial  plates  may 

sut^ce  to  encirclo  thc  entire  lumeii;  in  the  larjjcr  three  or  four  ccUs 

niay  be  rcquired  to  coniplcte  the  vessel.      IVeformed  openings  (sto- 

maUi)  in  the  vvalls  o!  the  ciipillaries  do  not  ex)st,  the  passage  of  the 

leucocvtes  and.  under  certain  conditions,  aiso  of  the  red  blotid-cells 

(diapedesis)  and  of  small  particles  of  foreigti  substances.  being  effected 

between  the  endotheiial  plates.      In  some  capillaries.  as  in  those  of 

the  choroid,  liver,  or  renal  glomeruH.  the  usual  demarcation  of  the 

wall  into  distinct  cells  is  wanting,  the  individual  endotheiial  plates 

being  replaced  by  a  continuous  nucieated  sheet  or  syncytial  layer. 

Whcrc  thc  capillaries  course  vvithin  hbrous  tisauc,  not  uncommonl)-  the 

vessel  is  accoinpanied  by  delicate  strands  of  connective  tissue  (^advcntitia  capUlaris) 

that  suggest  an  external  sheath. 

The  capillaries  are  usually  arranged  as  net-works,  of  which  the  channels  are  of 
fair]y  constant  size  within  the  tissue  to  which  they  are  distributed.  During  life  it  Ls  prob- 
able  that  none  are  too  small  to  [lermlt  the  passage  of  the  red  blooil-cells,  while  many 
admit  two  or  even  three  such  elements  abreast.  Their  usual  diamcier  varics  betwcen 
.008  and  .020  mm.  The  capillary  net-works  in  various  [jarts  of  thc  lx)dy  differ  in  the 
form  and  doseness  of  their  meshes,  since  these  details  are  inrtuenced  by  the  arrange- 
ment  of  the  component  elements  and  by  the  function  of  the  slructiires  supplied.  Thiis, 
ID  muscles,  tendons,  and  nerves  the  meshes  are  eUjngated  and  narrow;  in  glands,  the 
lungs,  and  adipose  tissue  they  are  irrcgularly  ixj]ygonal;  in  ihe  liver-lobules  ct)nverg- 
ii^ly  or  radialiy  disposed;  vvhilcin  thc  subcpithelial  papillai  of  thc  mucous  mcmbranes 
and  the  slun  thc  capillaries  conimonly  fortii  loops.     In  general,  it  may  be  assumed  tliat 

Fig.  643. 
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Capillsrlea  ariftlng  frocD  »rtcriolcand  endlnjt  in  smoU  vclii  in  ODimtuni.     X  mm- 

the  greater  the  functitmal  activity  of  an  organ,  the  closcr  is  iis  capillarv  nct-work. 
Oi^ans  actively  engaged  in  excretion,  as  the  kidneys,  or  the  elimination  01  substances 
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frora  the  blood,  as  ihe  Umgs  or  livcr,  as  W'fll  as  those  produdng;  substanccs  directjjr^^ 
entering  the  circulalioii  (organs  of  intcrnal  stcrction),  as  the  thvroid  gUnd,  are  preJ 
vidtti  \vitli  e.\ceptionally  rich  and  close  nct-ttorks.  The  mesh-works  within  the  UTilk 
of  the  pulmonary  alveoli  are  of  remarkable  clc»scncss  and  are  oflen  narro\vcr  ihan  ihe 
capillaries  surrounding  them. 

Under  the  name,  sinusolds,  Minot  *  has  grouped  the  circulation  occuning 
certain  organs,  as  the  liver,  in  vvhich  the  cajiillaries  are  lormed  by  the  invasiun 
subdivision  of  the  larg«  original  blood-channcl  by  the  tissue-cords.     The  resulti 
sinusoids  difier  from  ordinarv  capillarics,  therefore,  in  connecting  afiercni  and  efii 
vcssels  of  the  same  natiire,  both  bcing  cither  venoiis  or  arterial.     Capillaries,  on  ihc 
contrarj',  formtcommunications  bctwcc'n  aricries  and  vel ns.     In  consetjucnco  of  the 
invagination  of  the  original  vcssel,  lis  endothelium  bears  an  uiiubually  mthnatc  rda- 
tion  to  the  tissvie-tral^ciihe,  little  or  no  cunnective  tissue  intervening.      K.  T.  Li«is' 
has  shown  that  the  VVoIflian  body  and  the  developing  heart  alsu  present  exaiiiplc5  d 
sinnsoida)    fomiatinn,  and  siiggests  the  signiticunce  of   sinusoids  as  representi 
pri  mi  ti  ve  type  of  circulation, 

THE  BLOOD. 

The  fluid  circnlating  wilhin  ali  parls  of  the  blood-vascuUir  svstem  consia 
dear,    almost   colorlcss  plasnui   or  liquor  sanguinis    in  »hlcli  are  suspcnded*     ^ 
numbers  of  small  free  corpuscular  elements.  tiie  bhod-ccHs.     The  latter  are  crf  two 
chief  kinds,  the  colorcd  cells,  ar  cryfhrocyifS,  and  the  colorless  or  kucocytes.    The 
characteristic  appearance  of  the  bIo{jd  is  due  to  the  presence  of  hemoglobin  con- 
tained  vvithin  the  erythr<x:>tes  which.  while  individually  only  faimly  tintcd.  cfjlle 
ively  impart  the  familiar  hue   as  well  as  a  cenain  degree  of  opacity.      That 
characteristic  pigment  is  hmited  to  the  cells  is  shown  by  the  !ack  of  coJor  and 
tran3parency  ol  the  plasma  when  examined  under  the  microscope,  althotigh  lolhe 
unaidcd  eye  the  blood  appe-ars  uniformiv  red  and  somcuhat  opaque.     The  most 
portant  property  of  hemoglobin  is  its  great  aflinitj*  for  oxygen  which.  taken  up  fro 
ihe  air  during  rcapiration  and  combincd  as  oxyhemoglohin,  is  carried  by  the 
cells  to  al!  parts  of  the  body.     \\Tien  rich  in  oxygen  (containing  ahout  tucntv  « 
umes)  the  blood  possesses  the  brighl  scarlet  hue  characteristic  of  arterial  blood; 
losing  approximately  one-half  of  its  oxygen  nnd  acquiring  aboiit  an  ecjual  volumc* 
carbon  dioxide  during  its  intimate  relations  with  the  lissues,  ihe  blood  retumed 
the  veins  is  dark  purplish-blue  in  rolor.      If  the  hemoglobin  esca|jes  from  the  erytl 
rocyte3  into  the  plasma,  the  latter  becomes  deeply  tinged  and  the  blood  loses  iti 
opacity  and  becomes  transparent  or  "  laked." 

The  specific  gravitv  of  norm;U  blood  is  ahout  1060;  its  reaction  is  alkaline  and 
due  chieflv  to  ihe  presence  of  sodiiim  carUmale.      Imniediatclv  after  withdrawal  fronLH 
the  body  the  blood  posscsscs  a  characterisUc  ndor  that  probablv  depends  upon  cer-^ 
tain  volatile  fatt>'  acids.      When  fresh  it  is  slippery  to  the  fcel,  but  after  expo5iirc 
to  air  becomes  stickv.      Upon  standing  it  undergoes  cc>agulation,  wliereby  the  cnr-^ 
puscies  become  entanglcd  among  the  innumerable  delicate  tilaments  of  6brin,  a  pr 
teid  substance  that  appears  in  the  plasma  after  withdrawal  of  the  blood  from  th 
body.     As  the  result  of  this  entanglcmcnt  the  corjjuscles  are  collecled  into  a  dark 
colored,  ielly-like  mass.  the  bloodclot  or  crassamcntum .  that  separatcs  from  the  su 
rounding  clear  straw-colored  serum.     The  latter  possesscs  an  alkaline  reaction ; 
a  specific  gravitv  of  1028.      The  serum  closely  resembles  the  liquor  sanguinis.  <*n|| 
taining  about  len  per  cent  of  solid  subslances,  of  which  about  threc-fourths  are  pr 
tcids — serum-alhiiniin,  senim-globulin,  and    fihrin-ferment,   the  latter  rcplacing 
fibrinogen  present  in  the  plasma  bcforc  coagulation  occiirs. 

Blood-Crystal8. — The  chief  constitueni  of  the  red  cells.  the  hemoglobin,  prob- 

ably  exists  within  the  cori>uscles  as  an  amorphous  mass  in  combination  Nvith  oth^ 

substances  ( Hoppe-Sevicrj  from  which  it  must  be  freed  by  solution  bcforc  1 

lization  can  occur.     After  laking.  the  coloring  matter  ol  the  blood,  in  the  form  ( 

oxyhemoglobin.  scparatcs  into  microscnpic  cr\*stals  that  Ijelong  to  the  rhoinbic  svi  _ 

tem,  usually  appearing   as   clongated    rhombic  or   rectangular  plates  (Fig.  643)." 

'  Proceedinps  Boston  Soc.  Nat.  Hisior>-.  vol.  xx)x,  i9oa 
'  Anatomischer  Anzeiger,  Bd.  xxv..  1901. 
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unusuallv  lar^e  or  superimpnsed  they  exhibit  the  characterislic  crirason  hue, 

but  when  single  and  small  the  hemoijlohin  cr)'stals  are  colorless  or  ol  a  laint  greenish- 

yellow  tint.      On  mixing  dried  blond  with  a  ic\v  j^rains  of  MKliiun  chloride  antl  a  small 

quantity  of  acetic  aoid  and  heating  until  bubblcs  appcar,  minute  brown  crystals  are 

formed  in  large  numbers.     Tht-sc  are  known  as  Teickmantts  or  hemin  crystals  and  re- 

present  one  of  the  products  derived  from  ihe 

renJuclion    of    hemoglobin.      Being  yielded   by  Fio.  643. 

blood  from  various  sourccs,   thev  are  indica- 

tive   onIy   of   the  prescnce    of  blood    and   are 

valucless  in  differenliating  the   blood  of "  man 

from    thal   of  other    aninials.       In    blood-clots 

of    long   standing    minute    kt-matoidin  crystaU 

often    appcar  as   yellowish-red    plates.      This 

substance   is  likeuise   a  reduction-product  of 

hemoglobin. 

The  Colored  Blood-Cells.— The   ma- 
ture colored  blood-cells,  erythrocyir&,  or   red 

eorpuscles.  of   man  and  otber   mammals    (ex- 

cept    those   of    the    camci   family,  which   are 

elliptical    in    outline)    are    small,    biconoive, 

circular,     nonnuclcated     disc3,     with     .sinuoth 

contour  and    rounded  edges.      When    \'i(.*wed 

by    transmitted    light.    the    individual    "red" 

cells  possess  a   pale  greenish-ycllow  tint,   and 

only  when   they   are   collected   in    mas.ses   or 

sufK-Timposcd  in  severa!  laycrs  is  the  disljnc-  '  bk«>ri!    .   i-j 

tive  blood-color  evidenl.     The   peculiar   form 

oi    tlie  corpuscle — bicuncave   in   the    centre    and    biconvex    at    the    periphery — 

rcnders  accurale  ii^ussitig  of  ali  paris  of  its  broader  surface  in  one  plane  impossible  ; 

hence  under  the   high   amplification  necessary    for  thcir   satisfactory  examinntion, 

the   entire   cells   are    nevcr   sharply    defined    and,  according   to    focal    adjiistmcni, 

appear  eithcr  as  light   rings  enclosing   dark    centrcs   or  vice  vcrsa.     \'iewed   in 

profile,     the     thicker    conve.x     marginal    areas    are    connecteti     by     the    thinner 

concave  centre,  the  corpuscle   prescnting  a   general    figure  somewhat   resembling 

a  dumb-bel). 

After  fresh  blood  has  bcen  distributed  as  a  thin  layer  and  allowed  to  rcmain 

unstiaken  for  some  tirne,  the  red  cells  exhibit  a  peculiar  tendency  to  become  arranged 

in  cohimns,  w-ith  their  broad  surfaces  in  contact,  similar 
^  Fir..  644.  to  piles  or  rouleaus  of  coin  (Fig.  646).     Agilation  dis- 

^^^        ^  m^   -  pcrscs  the  corpuscles,  which,  houever.  niay  resumc  thcir 

^^^^^      ^v        *  Sornicr  grouping  when  agatn  undisturbcd.     The  colunins 

^j^.      ^\     ^     ^  niay  join    one  another   until  a  nct-work    of   rouleaus    is 

»     •     k     *.  lonned.      If  the  stratum  of  blood  be  thin,  the  red  cells 

usually  later  separate,  but  they  may  retain  their  columnar 
grouping. 


C      š 


The  long-accepted  biconcave  discoidal  form  of  Ihe  mam- 
_  maliaii  er>'throcytes  has  becn  qiieslioned  by  Dekhuyzen  '  and, 

^   ^^       ^  niort-  r«:enl!y.  liy  UVidenreicIi  '  and  liv  F-  T.   I.cwis,'  who  he- 

Ilieve  that  the  normal  form  nf  the  red  hioocl-ceils  is  cup-shapt-d, 
iictiH  omiiuro«n        simJlar  to  a  sphere  more  or  less  deeplv  indented.  thus  reviving 

i...,„i.     .  ajo.  ,|,g  concepiion  held  by  LeeuwenhoeU  nearly  two  centuries  ago. 

AUliuugh  such  ciipped  corpuscles  are  familiar,  they  are  gfenerall/ 
:arded  as  clianged  cells  resiiltmt;  from  modificatton  of  ihc  densily  of  ihe  plasma.  The  posi- 
tive  t*?stimony  ui  so  careful  an  cibser\'er  as  Lewis  as  to  the  occurrence  of  ihe  cuii-sliaped  red  cells 
within  the  circulaticm  during  liie  eiititle  thcse  views  to  considcration.* 

'  Anatomischcr  Anzoiger,  Bd.  xv.,  1S99. 

»'  Archiv.  f.  mikrus.  Anatom.,  Itd.  Ixi.,  igoa. 
'Journal  of  Medical  Research,  vol,  x.,  1904. 
*  A  critical  review'  conceming  \hc  form  and  stnjcture  of  tbe  red  cells  is  given  by  \Veiden- 
reich  in  Ergebnisse  d.  Anat.  u.  Entwic:k.,  Bd.  xiii.,  1904. 
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ey's  blood.  human  lachntnal  or  tiasal  secruiion,  being  elimiiiaied,  a  positive  reactiun 

bč  serum-iust  is  strong  evidence  ot  the  presence  «(  human  bU?tKl. 

The  nannucieattrd  condition  ui  the  mature  erythrcK:ytes  is  thc  disiuiKuishlng  characteristic 
of  mamtn;ilian  blouii  as  iuntrast»-tl  uiih  ttit;  colorecl  corpuscles  al  othur  \ ttnebrates.  sinre  cven 
in  ihe  exceplional  oval  red  celi  uf  Ihe  canitl  faniily  ihc  micleii-i  is  uanling.  Tht-  inainnialian 
red  tor|>uscIe.s.  houever,  niust  be  regarded  as  a  secondar>'  ileviation  froin  Ibe  fundanienial  ivpe 
rt-presented  by  thc  oval  nucieated  er>iln'oc>te  of  the  othcr  verlcbrates,  the  nucieated  embrj-onic 
nnA  celi  ItisinK  it-^  rmclciis  as  niaUirity  is  aixiuircd.  In  general,  Uie  oval  iiucleated  red  cells  are 
larger  tlian  the  inanimatian  nonruic-lealed  discs.  The  largcst  erythrocyies  are  found  in  lite 
lailed  amphibiaas,  ihti-*  of  tbe  amphiuma,  the  largest  knovvn.  attain  the  gigantJc  length  ot  .oSo 
mm.,  and  are  approximalely  ten  times  as  large  as  the  human  red  blood-cell. 

Thc  structure  of  the  red  blootl-cell  has  lony  becif  and  stili  is  a  subjcct  of  dis- 
cussion,  itt'o  opposed  vie\\'s  finding  ardent  supporters.  Accordinji  to  ihe  one,  held 
by  Scliacfcr,'  \Veidc-nreich,  nnd  others,  the  erylhrocyte  consists  of  a  nicinbranous 
exleni.il  envelope  inclosing  the  colortd  fluid  contents.  On  the  other  hand,  RoUeti 
and  manv  others  regard  t]ie  corpuscic  as  composcd  ol  an  insolublc  unifomi  sp(»i\^y 
stroma  of  great  delicacy,  occupled  Ijy  thu  coloring  matter  or  hemoglobin.  AUliuugh 
no  dcfinitc  envelope  is  present,  in  the  sonse  of  a  distinct  cell-mcinbrarie,  tt  is  liighly 
probaUc  that  a  peripherai  condeiisation  of   the  stroma  exi5l3.     The  fact  lliat  the 
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Niicl»ted  ATnphihlan  red  blood -cc II9 ;  ^,  trom  ncm-t ;  K,  trom  Rmplhiuma.     ■   750. 

fragments  into  which  the  red  blood-cells  may  be  broken  up  after  certain  treatment, 
as  by  hcatinjj,  retain  the  appearanco  and  slruL-tiire  identiail  with  ihe  larger  original 
celi,  is  strong  evidence  that  thc  hemoglobin  has  not  escaped  and.  therefore.  docs 
not  cxist  in  a  fluid  condition  \vithin  the  celi,  notwilhstan<^linji  the  tng^eninus  but 
scarcely  convincing  explanations  of  the  phenomena  advanced  by  the  supportera  of 
the  vesicular  structure  of  these  cells.  The  further  evidence  afforded  by  ihose 
parts  of  the  corpusclcs  that  remain  aftcr  al>straclion  of  the  hemoglobin  by  water, 
ether,  and  other  reagenta,  points  to  the  existence  of  a  distinct  stroma,  the  thicker 
edges  of  which  appear  in  profile  as  outlines  of  the  "ghosts"  that  then  reprcscnt 
thc  fonner  colored  cells. 

The  erythrficyttts  are  extrem.rly  setisitive  to  a  wide  range  of  rcagents  and  condrtions  and. 
therefore.  re<niire  great  čare  in  thcir  colk-ction  and  cxamination  if  distcirtions  are  to  be  avoided. 
f\xpo5ure  to  even  a  currcnt  of  atr  often  ^ufficfs  to  prodiice  conspiciions  cKangcs  in  the  red  blood- 
cells.  Alterations  in  form  may  be  gronped  into  those  resultinp  from  tliu  action  of  snlntinns  of 
lower  nnd  of  higher  density  than  that  of  the  normal  plasma.  T)ic  latti-r  is  convenicntly  sub- 
stituted  by  an  .S5  per  letil.  solutitm  of  stMlitim  chloride.  If  tlic  pruportion  of  sidt  f»e  grad- 
ually  reduced,  the  toriJiiscles  show  evidenccs  vi  sucUinB.  a(  first  hy  losing  iheir  ctmaivlty  on 
one  side  and  later,  a>  ihe  dtriwity  of  thc  reagent  approaches  that  of  uater,  assumlng  the 
spheriakl  iorm  and  parting  \vith  thc  hemoglobin  and  becoming  colorlcss.    On  the  other  hand, 

'  Anatomischer  Anzeiger,  Bd.  xxvi.,  1905. 
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when  subjected  to  saline  solutiom  stronger  than  thc  "  noniml,'*  ihe  esterior  ot  ibe  coipiacla 
bccomcs  irrcgul.ir  and  l)esci  wilh  ktKjb-likt  projectjons  or  upim^s.  VVlien  (he  concefttratioi 
ui  thc-  nicdium  is  incrcased,  tht:  "crcnatiun'  ^^iv*^  plact;  to  inarked  shrinkage  and  distorlin 
Liilil  tht  culls  lusL-  ali  rc>.cnihlain:c  tu  liiuir  iiurmal  fonn. 

L'pon  treatmeiit  with  watur,  a<]ueou5  dilutions  ui  .icetic  acul,  clhcr.  aiid  utlitrr  reagenU,i 
erylhroc>les  are  pronipllv  decolorized  by  thc  i:xtraciion  of  thu  h^-moglobin.     An  inierc5lBL. 
tnodification  oi  thc  phenuntenoa  mav  be  pruduced  *  by  suhitiuns  of  taiinic  acid  or  putasitao' 
bichrrjmatt;  ui  varyinj;  slrL^iiBth.     VVheii  ihe  reaction  is  vigorous,  Ihc  dccomposed  licojnjrtUitn 
is  caught  within  the  celi  and  appears  as  a  mass  soineuhat  resenibliriK  a  nucleus.     U)u  > 
reaLtion  is  fecbic,  as  with  vt;r>-  ucak  solutiuns,  tlie  htmiti^lubin  is  less  suddenly  precipiLiin     r 
appears  as  a  minute  projeclioti  attached  to  one  |wri  of  the  exterior  of  the  d«:oh>rizc<l  con-n-' 

Alkaline  solutions  cfTccl  ihe  cunipk-ic  destruction  of  the  red  ceUs.    Amons  the  roi:'  :ii 
emptoyed  in  hisioIuKical  investigatioits,  osiiiic  add  (i  pci  cx-iu.)  deser\es  especial  confidtn  ■  i- 
preser\'ing  the  fonn  of  ihe  red  corpuscle«;.     Fixation  by  heat,  so  a>mmonly  used  in  the  ptriMis- 
tion  of  blood  specimens  for  dinical  exaniinatioa*i,  prodnces  aherations  and  oftcn  marked  ctianu 
in  th'.*  red  ccIIb,  and.  therefore,  is  iinsuitable  for  histoloKical  shidv  of  lliese  elt:nient'i.    Attma 
lion  of  the  central  parts  of  tlje  cells  prtjducwi  apiiearani^fS  that  havc  jR-en  niLsI.iken  for  a  mid 
ated  condition  of  the  er)'throryies.     L'|xni  cauiiou«  application  of  heal.  wiih  precautions  afctin 
evaporation  and  drying,  the  corpuscles  extmde  [>ortiunsofthcir substance  which,  ahers 
reaemble  miniature  red  cclIs. 

The  Colorless  Blood-cells.— It 
at  oncL-  bc  oin]ihaaizi.-d  that  the  colorless 
observed  ulthin  the  blood  are  oniv  incidei 
ally  rclattd  to  the  red  cells  ajid,  further 
thev.  in  part  at  least,  primarilv  circulate  witl 
the  lymph-vasciilar  svstem,  from  which  thi 
are  poured  into  thc  blood. 

\Vlicn  cxamined  In  fresh  and  unstAJi 
pre|iaratIons,   thc    colorless   cells   or   leui 
cytes   appear    as    pale    nucleated    elttnei 
which^   bv    tlieir   ptariv  tint   and    reiraci 
propertics,  are  readilv  distinguished  from 
much  more  nuinerous  surrounding  er\'thi 
cytcs.     Their    shape    is   \er>'    variable,   but 
when  first  withHraw  n  from  the  body  is  ui 
\rrQi^\A\ar\y  sphcrical  or  oval.      Whcn  pli 
on  a  uarmed    slicle  and    maintained   at 
temperature  of  the  body.  manv  o(  these 
soon   e.\lnl)it    afutrboid  miHimt,   wherehy  art 
produced  not  only  alterations  in  their  (onn,  but  often  also  changcs  in  theii'  actual 
position. 

A  nucleus  is  always  preseni,  but  niay  be  obscui\xl  in  the  contracted  sph' 
conditinn  of  ihe  celi  by  the  overlvin^p^nular  cytoplasin.     In  thc  cxpanded 
dition,  as  whcn  thc   celi  is  underK^inK  aniaboid  change,  the  nucleus  is  very 
deni  and   thc  cvloplasin  often  dif^ercntiatcd    into  a  honiogeneous  pcriphcral 
iexop/astfi)  and  a  central  granular  arca    [rtidop/asm)   surroundinp  ihe  nucleus. 
distinct  cell-wall  is  al)sent,  altbough  it  is  prohthle  that  a  slight  fK.Tipheral  conde: 
tion  sen'es  to  outlinc  thc  corpuscle.     That  suoh  condcnsation  does  not  constituti 
dcfinile  cnvelopc  is  shown  by  the  readiness  with  which  foreign  particles  may  be  tal 
into  the  body  ol  thc  celi. 

Although  the  sizc  of  thc  colorless  corpuscles  varies  wilh  the  type  of  the  celi, 
presently  described,  in  general  the  dianieter  of  these  clcments  is  larger  Uwn  thal 
the  erythrocytes.  aiid  is  coinmonlv  fruni  .010-.012  mm.     Their  numbtr  is  much  le 
than  thal  of  the  red  coiT>uscles.  the  usual  natio  between  thc  vvhitc  and  red  celih  I 
about  1:600.      Even  within  phvslological  limits  thi.s  ra t io  varies  considerably, 
5000  to  10,000,  uith  an  averj^e  of  7500,  white  cells  being  normally  found  in 
cubic  millimeter  of  blood. 
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VKrietles  of  colorlvM  tilood-cclls  »cen  fn 
normal  human  blood ;  a.  mnall  1ymphnc}-t«s ; 
i,  Urite  I^-mphocyle  or  moitonuclcar  kticofvie, 
e.  transitinnal  l«iicocyie;  rf,  polymorphoiiucira,r 
Ivucocjtei ;  r.  co»iiKipliilc ;  jT,  red  cells.     •.  <jixi. 


■,   but 


Critiral  exaniinati<)n  of  the  ctitorless  cells.  after  fisation  and  staining,  has  shown  that  an 
the  elements  collectivelv  desigiiated  as  the  "\vhile  cells"  or  "  leucocvles."  fivc  varietics  ; 
usua1Iy  present  in  normal  blood.     .Since  the  recognilCon  of  thestr  forms  is  sometimes  of  practiol 
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importanc«,  a  brief  rcsumč  of  their  cluractcristics,  bosed  oq  the  descriptions  of  Ehriich  and  ai 
Da  Costa.'  may  appropriatelv  h«re  find  pljure. 

tt  shuuld  bc  iiultni  lliat  thc  diflcrcntiation  of  liiese  ctrlls  is  founded  upun  iid  unly  their 
morph(»Iogical  characters,  biit  aiso  the  l»:hyvior  of  the  granules  embedded  u-iiliin  their  cyto- 
pla^m  ivhen  subjected  to  certain  combination  staiiifi.  A  gencratiou  ago  Khriich  dividcd  the 
uiiline  dves  into  ihrce  ^uups — tu  it/,  basic,  and  neutral.  Thu  fir&t  itKluiles  such  dyes  as  acid 
FiiciLsin.  orange  G  or  eosin,  in  uhich  the  coloring  principlc  acts  or  cxists  as  an  acid  and  cxhtbits 
an  espttial  aflinily  for  the  cjtuplasm.  The  secund  group,  the  basic  sLains,  includes  dyes,  as 
heinatoxylin,  methylene-blue,  nvethyI-violet.  meiliyl-green  or  thionin,  in  wliicb  the  coloring  prin- 
ctple  e.x.ist5  cheniically  as  a  base  in  combination  w)tb  a  cotorless  acid  and  particu[arly  aflects  the 
chnmiatin  ;  lience,  such  are  nucicar  stains.  Keutra)  d)x-s.  prodiiccd  by  niixture  of  sohitions  of 
an  acid  and  a  basic  stain,  have  a  sclective  atfinity  for  certain  so-called  neutrophilic  ^ranules. 

A&suming  ihat  the  blood-lihn  has  bccn  fixed  by  hcat  and  tingcd  uith  Khrlich's  "triacid 
stain"  (a  combination  of  soluttons  of  acid  fuchsin.  urarigu  (1,  and  nit;iliyl-green)  tlie  folJo«ing 
varieties  of  colorless  cells  are  dIstinguLshable  in  norma!  blood  : 

1.  Smalt  Lyinphocyteii. — TIu-sc  arr  noii-granular  cells,  willi  an  average  dJameler  a(  .0075 
mm.  or  about  that  of  the  erythroc>'t<^.  distinguishod  by  a  large  deeply  suining  nucieus  thal 
occupics  almost  the  entire  celi.  The  meagre  cjioplasm  is  reduced  to  a  narrow  j>eriphera!  zone, 
so  inconspicuous  that  it  niay  be  overlooked.  The  sniall  lyinphoc>les,  which  consiitute  from 
ao-30  por  cent.  of  ali  the  while  con^usc'*^.  "''^'  ^•>'-'  niost  common  derivativc  from  ihc  Iyniphoid 
tissues. 

2.  LrArge  L.yntphocytes,  or  Mononuciear  LeucDcyies.— Thcse  clemcnts,  about  .012  nun.  Ja 
diameter,  |xisse5s  a  re1atively  small  round  or  oval  nucieus.  which  ls  usually  eccentrically  placed 
and  so  poor  in  chromatin  that  it  stains  faint1y.  The  cytoplasm  is  nun-granuJar  and  comparatively 
large  in  amount. 

y  Transitional  Leucocytes.  -Assuming  diat  the  lymphocytes  and  lcucocytes  are  relaled 
and  not  distinct  elenients,  the  transiiioiml  furms  represenC  the  developmmtal  slage  hnktng  the 
large  Iymphocytcs  with  thi:  mature  Ieucocytes.  Their  distinguishing  ieaiure  is  the  indented  or 
kidney*shaped  nucieus  which  usually  occupies  an  eccentric  p<witi(>ii  within  the  non-granular 
cytoplasm.  The  latler,  as  wcll  as  the  diameter  oi  the  transitional  fomis,  corresponds  uith  that 
of  the  large  mononuciear  leucocylc. 

4.  PolyTnorphonuctear  L«ucocytes. — These  represent  by  fnr  the  most  comnion  type  o! 
white  cells,  of  uhich  they  constitute  aiKjut  70  per  cent.  Their  diameter  is  approximately  .oio 
mm.,  hence  thcy  are  somcwhat  smaller  than  the  transitional  forms.  bul  larger  than  the  red  cells. 
Tbeir  cyloplasm  ls  relatively  large  in  anioutit  and  c-otitains  fine  neutrophilic  granules.  On 
account  of  Ihe  great  divi!rsity  of  the  fomis  that  they  assunie.  the  nuciet  are  vcry  conspicuous 
featua*s  of  this  type  of  leucocyte.  At  first  sight  the  nucici  ap[>ear  multiplc;  closer  examtiiation, 
howevcr,  shoift-s  the  secminKly  distinct  nucici  to  be  connected  by  delicate  processes,  so  that, 
although  exceptionaI]y  two  or  more  isolated  nuclei  exist  and  the  cells  are  tnily  polynuclcar, 
their  actual  condition  Is  appropriateIy  tlesignated  as  polymor]ihonuclcar. 

5.  EoMnophile«.— Leucocytes  of  this  tyiJe  are  conspiruously  distirgtiishcd  by  the  coarse, 
highly  refradive  granules  within  the  cytoplasm  thal  display  an  especial  affinily  for  acid  dves, 
particularly  for  eosin.  These  resemble  the  [»<ilymorphomir]car  ]eucocyte3  in  size  (.om  mm.) 
and  in  the  character  of  their  nurki,  the  latter.  Iumever,  iii  general  l>eing  less  dlslorted  and 
commonIy  eccentric:illy  placed.  The  eosinophlUs  are  prone  to  rupture.  after  which  the  pale 
nucieus  lies  in  the  midst  of  a  swarm  of  hrightly  tinged  grinules. 

Although  other  ty|)es  of  colorless  cells,  a.-;  myeIcKy1es  and  mast  cells,  are  of  clinical  interest. 
tbey  do  not  occur  in  nomial  bliuKl  and,  hence.  nccd  not  be  bere  disrussed.  An  ocrasional  addi- 
tional  lyix!  of  li.-iiOK-yte.  Ihe  basophiU  ccUs.  is  rarelv  present  in  nomial  blood.  These  elemenls 
TESemble  the  iK)lymorphonuclear  leurocites,  but  are  dlstingiiished  from  the  fattcr  bv  the  presence 
within  the  cytuplasm  of  closely  packed  fine  ^amiles  that  possess  a  strouR  affinilv  for  hasir  dves. 

In  the  forcgoing  groiiping  the  varicties  of  white  cells  are  regard<-«I  as  different  stageš  of 
elemenls  genetirallv  related  and  derived  from  the  <iame  smirces— a  view  supported  by  the  early 
devclopmenl  of  the  !eLcocytes.  ft  should  be  mentioned.  however.  that  Ehriich  and  manv  other 
hemalologists  considcr  the  Iymphocytes  and  the  leucocvtes  as  entirely  distinct  elemenls,  believing 
the  formcr  to  lie  derived  from  Ivmphnid  trssues  and  the  ]eucocytes  cxclusively  from  Ijonc-marrou' 
Accordinglv.  the  large  lymphot  vtes  and  the  large  mononuciear  leucocvtes  ai^  of  differenl  nature, 
although.  as  universallv  .idmitted.  their  assnmc-d  differentiation  li  at  best  uncertain.  The  presence 
of  ali  forms  of  uhite  c*-\U  in  the  ciroilalion  of  the  embr\-o  long  before  the  appearanre  of  bonc- 
marrow  ( Ebner)  seems  conclusivc  evidence  tbat  the  origin  of  the  leucocytes  is  not  limitcd  to  the 
marrow  ii.ssue. 

The  Blood  Plaques. — In  additton  to  the  erythroc>tes  and  leticocvtes.  the 
blood  of  niaii  and  other  inammals  restilarh*  contains  small  bodies,  the  blood  plaque3 
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«r  Mm^  /laitlt/j.     As  they  are  extraordin»rily  sensitive  to  cxposurc.  ^^nfo 
^BJCpearance.  special  prccantions  are  necessarv  lo  insiire  llieir  prcsence  in  an  unal 
ttrea  cnmJition  m  preparations  examine(l.      H  blood  bc  dravvn  cJirectly  into  and 
«rith  a  clrop  oi  .7  per  cent.  s;ilt  solution,  or,  stili  better,  into  one  of  weak  osm 
9ohition,  the  blood  plaques  appe<ir  as  round  or  oval  dlscs,  from  .oo2-.oo4  mm. 
diUBCtcr,  usualiy  somewIiiit  less  than  one-thirci  of  ihe  size  of  the  red  cclls.     Fi 
thcsr  thcv  furthcr  dlffcr  in  Ijeing  colorless  and  devoid  of  hemoglobin  and  in  slami 
rvadilv  in  verj'  dilute  solutions  of  methyl-vin]et.     The  blooH  plaqi]es  are  homc^ener: 
or  huntly  granular,  nonnucleated,  never  exhibit  amceboid  movement,  and  niay  bt 
directly  observed  as  free  bodies  circulaling  within  the  \esse!s.      On  withdrawal  froir. 
ihe  laller,  without  precautiona  for  iheir  preservation,  they  at  once  collcct  in  irreguk 
mas$es  and  undergo  disintegration,  their  remains  us»ially  beinp  cenires  from  whic!i 
radiatc  ihe  tibrilla-  of  the  Jibrin  net-works.      Notwithstanding  the  attention  l>est<n*d 
ui»on  ihese  bodit-'s,  ihe  source  and  signiflcance  of  the  blood  plaques  are  stili  und^ 
tcrmincd,  although  iiumerous  theories  have  been  advanced.     Their  source  has  b«c 

V'ariously  attributed  to  disintegration  of  thr 
Ieucocytes,  to  extrusion  from  the  red  cclb. 
to  precipitation  of  globulin  or  to  destrurtion 
of  the  endothelial  lining  of  ihe  vessela.     Nonr 

Oof  thcse  assumptions  can  bc  regarded  as  cs- 
tablished,  or  even  probable,  in  view  of  their 
j^^-  ^9  constant  presence  and  large  normal  quota— 

fl^B  .  an  average  of   300,000  plaques  in  one  cobk 

^^^^  millimeter  nf  blood. 

Granules. — In  addition  to  the  corpus- 
cles  and  tlie  plaques,  extremely  minute  gran- 
ules occur  in  varying  numbere  in  normal 
human  blood.  Tht:  naturc  of  thcse  partidts 
diflers.  Some  are  undoubttdly  finelv  divided 
lat;  others,  described  by  H.  F.  Miiller  un'" 
the  name,  hcmoamia,  are  of  imccrtain  com; 
sition,  but  not  fattv;  while  a  certain  propof- 
tion  is  probabK'  denvcd  from  the  disinlegration 
of  endolhehal  and  blood-cells.  The  dcslruc- 
tinn  of  the  latter  is  accountahle  for  the  minute  partides  of  pigment  that  are  constant. 
il  n»'t  numerous,  constituents  of  the  circulation. 

DKVELOPMENT  OF  THE  BLOOD-VESSELS  AND  CORPUSCLES. 

The  carliest  blood-vesst;ls  appcar  witbin  the  extra  embrvonic  mcsoblast  cov( 
the  vilelline  sac  and,  ihcrefore,  beyond  the  limils  of  the  embrvo  proj)cr  and  entircl 
inde!K;n<lenl  uf  the  heart  and  axial  trunlcs.  In  the  lo\ver  mammals,  the  forinatif 
of  thr  priniarv  vessels  takcs  plače  towards  the  i)eriphery  of  a  limited  rteld,  knovn) 
ihc  viisruhrarea,  that  encircles  only  a  portion  of  the  vitelline  sac;  in  man  the 
limited  proportions  of  the  latter  enable  the  net-u*ork  of  developing  blood -channels  10 
i*xti'nd  com|»Icte!y  ovrr  the  vesicie,  so  that  the  \ascular  area  becnmes  coextensi\T 
with  thr  vt.lk  sac.  Although  the  earliest  stages  in  the  formation  of  the  primar)-  ■ 
blooil-ve^-ifl-s  have  ncver  been  observed  in  man.  since  the  vessels  uere  alrcady  j 
nrwcnl  over  the  vitelline  sac  in  the  youngest  embryo  so  far  exaniined.  it  is  probaltaH 
thnt  thr  devclopmcnt  of  the  human  vascular  tissues  is  essentially  the  same  as  ^t)^H 
»ecn  in  othcr  mammals. 

In  the  rabbit,  the  first  indications  of  the  developing  blood-vessels  are  cords  or     I 
irroiip«  of  sphcrical  cells  that  appear  within  the  deeper,  later  splanchnic,  layer  of  the 
mrMibUist  co\ermg  the  vitelline  sac.     These  tracts  become  larger  in  consequeaQt- 
nnt  only  of  prolikration,  bnt  also  of  separation  of  the  component  cells.     The  me 
bl.^tie  rli-ments  surrounding  the  tnicts  soon  become  disposed  as  endosing  wa 
withiu  whii  h  (he  separaied  cells.  now  suspcndcd  in  a  clear  fliiid  that  has  meanwl 
Anpeiired,  represenl  llie  carliest  hlood-ccUs. 

The  channcls  thus  established  unite  into  a  net-work  of  primarv  blood-vessels  that 
«1  f\rsX  occupies  the  periphery  of  the  vascular  area,  but  later  extends  towards  the 
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nbryo  and,  after  the  appearance  of  the  larjje  converging  trunks,  the  vitelline  veins 
id  aricries,  juins  the  inira-cmt)rj'onic  trunks  that  coincidentlv  have  been  formed. 

Althovigh  ihc  generali)'  acceplcd  currcnt  views  relating  to  the  indepcndent  origin 
tht  priinary  blood-vesscls  wilhiii  llio  vascular  area  have  not  escaped  challengc,  it 
ay  be  regardcd  as  established  iliat  the  dcvekipinent  of  subsemient  blood-vessels 
'ocecds  from  the  ccUs  conslituting  the  wulls  of  prc-existing  channels.  The  wall3 
the  growiny  capillaries  consist  of  delicate  endotlielial  plaies  from  which  pointed 
>rout>i  grow  into  the  surrounding  tissue  (Fig.  651).  These  outgrowths.  direct  pro- 
ngations  of  the  cyloplasin  of  the  endoihclial  cells,  are  at  first  solid,  but  later  become 
>llowed  out  by  the  gradual  cxtension  of  tJie  lumen  of  ihe  capillary.  Vascular  loops 
e  often  formeti  by  the  niceting  and  fusion  of  ihe  outgrowths  proceeding  in  oppositc 
rcciions,  the  communication  bcing  establishcd  by  the  ftnal  disappsirance  of  the  sep- 
in  in  con9cquence  of  the  extension  of  the  lunien  of  tlie  parent  vessels.  At  tirst  rcp- 
scntctl  by  only  a  singic  Iaycr  of 

idothelial  celiš,  the  walls  of  the  PtO-  ^So- 

rger  blood-vessds  become  rein- 
rced  by  the  addttional  lavers 
Ti\*cd  from  the  surrounding 
esoblast. 

Developmcnt  of  the 
rythrocytes. — The  (irst,  and 
r  a  tirne  the  only,  blood-cdls 
esent  within  the  embryo  are 
ic  primary  nucleatcd  cr>'thro- 
pTtcs  derived  prol>ab]y  directly 
om  the  mesoblaslic  elements 
ithin  the  angioblasttc  areas  in 
hich  the  earliest  vessels  appear. 
hese  cells,  separated  by  the 
jlorless  plasma  which  appears 
Btv^n  iliem  and  in  whicli  lliey 
enceforth  float,  imdergo  milolic 
ivision,  prodiicing  nucleatcd 
ements  that,  in  turn.  give  rise 
>  other  corpuscies.  The  pri- 
\ary  erythro€ytes  are  sphcrical, 
ucleated,  andlarger(aboLit  .01  2 
im.  in  diameter)  than  the  adult 
xi  cells.  Al  first  thtir  cyto- 
lasm  Is  colorless  and  slighlly 
ranular.  but  soon  becomes  ho- 
logeiitous  and  tingett  vvith 
emoglobin. 

After  the  earlier  foeia! 
lonths,  during  which  prolifera- 
oa    of    the    blootl-cells    occurs 

Pall  paris  of  the  circiilation.  the  corpuscies  engaged  in  division  withdraw  to 
»ca]itiLS  in  which  the  blood-current  is  sluggish  and,  therefore.  favorable  fnr  mitrjsis. 
uch  localities  are  partiCTiI:irly  the  Hver.  spleen.  and  bonc-marrow,  the  lai^e  capil- 
Lfies  and  tissues  nf  which  aflorc!  temporarv'  resting  places  during  proliferatinn.  After 
tirne  the  priniary  erjthrncvtes  lose  their  nuclei.  diminish  in  size.  and  assutiK-  ihcir 
etinite  form.  These  changes  l>cgin  during  the  secnnd  fcetal  month,  more  and  more 
CKinucIeated  dlscoidal  red  cells  appearing  as  gestation  advanccs,  so  that  al  birlh 
(most  ali  the  nucleatwl  er)'throcytes  have  disappeared  from  the  cirailation. 

Since  the  red  cells  possess  only  a  limited  vitality,  their  consfcintly  occurring 
calh  requires  the  prmluction  nf  nrw  r(>r]niscU's.  Preceding  the  devcloj^ment  of  the 
pleen  and  bone-marrow,  the  liver  is  the  principal  centre  of  blood-fonnation.  I^ter 
ne  splenic  and  marrow  tissues  share  this  fnnction,  while  after  birih  the  red  bone- 
iarrow  is  the  chief  seat  in  which  the  continual  additions  of  new  erythrocytes  necessary 


I 


Suriac«  vi«w  of  vBjiriiUr  »roi  of  rtiWt  eiBbrjv  vrith  tw«tvr 
Aorailcs  (19  houn}  :  nH-**[>rlt  of  drvelopme  blood-vrsMl*.  mtMl 
(liMinct  In  periphcrv  of  arca.  i^  eomicclefl  wilh  vilcllriic  vdns 
Irotn  embrvo  bj-  faint  chanii*li;  ccphaUc  Mrin«nt  ol  neural 
lub«  »Huws  tinihi-vMtcIn  and  crc-budii;  cauilal  Kipnerit  »lili 
wW«ly  open.    X  i6. 


688 


HUMAN   ANATOMV, 


r 


• .» 


Devvlopliig  blood-vCHCla  tn  rmhrvonal  tiilK-ulanmtii  iLuue; 
a,  brjccr  ci|;ill3t> ;    >,  yonti|t  apilhtrks;  c,  sultd  prutocUmnic 


tO  maintain  the  normal  quola  are  made.  The  production  of  the  new  red  cells  vithii 
ihc  inarrou  pmceeds  from  cnlorless  nuclualcd  elemenls,  ihe  erythro6iasts,  ihat  bfi 
division  give  rise  to  the  nudeeUcd  erythrocytes  or  normobtasts  vvhich,  upon  the  a[ip«r- 

ance  of   hemoglobin  and  th? 

Fig.  651.  disappearance  of  their  nuc3d 

^  are  transfonned  into  theusm; 

red  cells,  and  as  such  enie 

^'\  the  circulation. 

The  disappcarance  ol  i! 
niicieus  of  the  nonnobUsts  has 
lonji;  been  a  subject  of  discus- 
sion  and  s(K'culation.   AcoonJ- 
injj  to  the  older  view  —  slill, 
hoMcver,  accepted  by  manv— 
the  nucleus  is  extruded  from 
the   cr>'throcytc  and    \\\ 
gocs   disinlegralion,   thus.  \ 
the  opinion  of  some,  su|}plj 
ing   the  souroe  of   the  bli 
plaques.      According  to  ibt 
more   recent    view3.    held  by 
Neumann,   Kolliker,  Pappcn 
heim,  Isrčcl,  Ebner,andoth( 
the  disappcarance  of  the 
cleus  is  duc  to  its  solution  and  absorption  within  the  erylhroc>'te.     Under  noi 
conditions  nucleated  red  cells  or  nomioblasts  do  not  occiir  in  the  circulation.     Aft 
severe  hemorrhage  or  in  olhcr  conditions  requiring  unusual  activity  of  the  bli 
fonning  processes.  they  may  be  present  in  larj^e  numbers  until  the  nurmal  quota 
er)'throcytes  has  been  once  more  established.      In  view  nf  the  constant  presenccoJ 
er>'throblasts  and  nucleated  erythrocytes  wiibin  the  splenic  pulp,  the  spleen  niust 
rcgardcd  as  an  additional,  althnugh  under  usual  conditions  limited,  souroe  of  ihe 
bl«>od-cells.     Whcn,  however,  the  necessity  for  rapidly  augmenting  the  number 
red  <^IIs  arises,  the  spleen  m.iy  assume  the  r61e  of  an  active  blood-prodnciny  tissi 
Since  such  cells  are  fouiid  aiso  in  the  thvmus.  tliis  bodv  probably  niusl  be  incJudcd 
among  the  blood-forminjj  organs  of  early  life.      There  is  no  satisfactory  e\idence 
the  ervthrocvtes  are  derived  from  the  colorless  cells  or  from  the  blood  plaques. 

bevelopment  of  the  Leucocytes. — During  the  first  weeks  succeeding 
appearance  of  the  primary  red  cells,  the  latter  are  the  only  elemenls  within  the  circu- 
lation. In  the  second  ftEtal  month,  houever,  leuco- 
cytes  appcar,  and  henceforth  are  companions  of  the 
erylhrocytes.  As  already  iictieii.  the  uhite  cells  are 
elements  that  primarily  belung  ta  the  lymphatic  sys- 
tem,  from  which  they  are  poured  into  the  blood- 
channels.  Genetically  the  red  and  white  cells  are 
entire]y  distinct  and  unrelated. 

Concerning  the  origin  of  ihc  firsl  Ieucocyte3  much 
uncertainty  exisis.  although  it  is  gcnerally  assumed  that 
thcy  arise  from  mcsoblastic  cells,  and.  thcrefore.  to  that 
extent,  share  wilh  tlie  erylhrocyles  a  cummon  stiurce 
Suggcstive  as  are  the  views  of  Beard/  Rctterer,  Nus- 
baum  and  Prymak.'  and  others,  supporting  the  origin 
of  li;ucocytc8  wilhin  the  carly  thvmits  in  loco  and  nol. 
ait  generally  held,  by  invasion  from  the  surrounding 
roesoblast,  they  cannot  be  regarded  as  established.  The 
concliision  of  Beard.  that  the  first  lcucocytes  to  appear  \vithin  ihe  embn»*n  owe  thd^J 
production  to  the  mctamorphosis  of  the  entoblastic  cpithclium  of  the  primary  thyinl^H 
und  thiit  the  subsequent  migration  of  the  Ieucocytes  so  derived  establishes  foci  \xaS^ 

'  Anatom.  Anzeiger,  Bd.  xviii.,  1900. 
*  Anatom.  Anzeiger,  Ikl.  xix.,  1901. 
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Nuclcflled  rti>tir> oruil  enihi^ 
cytes:  two  dividini;  c«tto  ubil 
mitotic  figures.      ■  *tK). 
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\rhich  are  dcvcloped  the  various  masscs  oi  Ivmphoid  tissuc  occurrinp  thrnuKhout  the 
body,  has  btrcn  challi-n^ed  by  Hainmar,'  whn  fouiid  Ifucdcvtcs  in  ihe  blutid  and  cun- 
nective  tianues  of  tht  Inini:m  fcetus  before  lhoy  apptar  in  the  ihyiniis.  In  anv  event 
it  is  probable  ihat  chc  lirsl  Itrucocvtt-s  originale  as  ailiurbuid  cclls  outbldu  ihc  vcs- 
sels,  which  they  later  enter,  aided  by  their  mijjralory  powets.  Their  subsequeiit 
multiplicarion  is  effecled  by  di\ision,  for  the  most  part  mitotic,  of  the  prc-existing 
cells.  This  proUferation  uccurs  cliierty  wilhin  the  Ivmphoid  [issue  throu^jliout  the 
lx>dy,  the  lymph-n*.Klulcs,  spleen  and  bone-marrow  being  the  most  important  local- 
ities.  The  gcrm-ccntres  of  ihe  Ivmphmodules  (pagc  936)  are  seala  of  especial 
activity  for  the  iormation  oi  the  types  of  colorless  celi  kno\vn  as  the  manonuclear 
l)miphf>cyte.  although  whethcr  the  proliferating  cells  originale  witbiii  the  germ- 
centrcs,  or  onlv  complcte  tlicir  division  in  thcsc  situations  aftcr  being  carried  (rom 
olher  points  (Štohr),  is  stili  unseitled. 

From  the  dcvelopmcntal  standpoint,  the  sharp  separation  of  the  colorless  blood- 
cells  into  lymphocytcs  and  Icucocvtps.  as  insisled  ii])c>n  by  Ehrlich  and  his  supporters, 
bascd  on  the  assumption  that  the  Ieucocytc.s  originale  e.xclusively  within  bonc-marrow, 
is  not  uell  foiindeil  in  view  of  the  prcsence  of  ali  the  tvpical  lorms  of  white  celiš,  in- 
duding  the  potynK»rphonuclcar  Icucocytcs,  shortly  after  the  first  appearance  o(  the 
white  corpuscles  and  long  before 

the  advent  o(    ihe  earliest    bone-  Fio.  655. 

niarrow  (Kbner).  For  ihe  prps- 
ent,  at  Icast,  it  seenis  most  reason- 
able  to  rcgard  the  various  forms 
of  the  whiie  cells  as  constituting 
a  genctic  sequence  in  which  the 
Iymphocyte,  leucocvte,  and  eosin> 
ophilc  represent  diflerent  stages  in 
the  development  of  elcmcnts  hav- 
ing  a  common  origin. 

In  addition  to  the  red  blood- 
■cclls  in  various  stages  of  develop- 
ment and  the  dinerenl  types  of 
Jcucocytes,  pecnllar  hiige  elemcnts 
«arly  appear  in  the  embn,*onic 
blood-forming  organs.  and  aftcr 
birth  in  bone-marrow.  Thcsc 
giant  cells,  or  in/-gakatyocytcs 
(Howell).  are  dislinguishetl  by 
iheir  large,  irregularly  lobulatetl 
but  single  nucleus  from  the  osteo- 
dasts.  since  the  nuclei  of  the  latter  are  usua)ly  oval  and  multiple.  The  megakarvo- 
cytes  are  often  ol>serve<l  containing  \vithin  their  substance  the  remains  of  l>oth  vvhite 
and  red  cells;  they  are,  thereforo,  regarded  as  phagocvtes  upon  which  ilevolves  the 
removal  of  efTete  blood-corpuscles.  Their  origin  is  uncertain.  by  some  (HowelI.  van 
<icr  Stricht,  Heidenhain)  being  referred  to  the  leucocytes,  and  by  others  (Kolliker, 
Kuborn )  to  the  endolhelium  of  the  \essels.  xvhile  Ebner  regards  those  within  the  bone- 
marrow  as  probabU*  derived  from  fixed  conncctive-tissiio  cells  of  the  reiiciiluni.  Nei- 
ther form  of  these  giant  marrow-cells  is  normally  found  uithin  llic post-natal  circulation. 


Nurluird  \ 


Leuc<icytci 


'fj^il^. 
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Section  ol  embrrotiKl  boiwnuiTTaw,  Rhowinit 
naclotcd  erythrocyleK.  Icucocjne*  and  ncga- 
ksrytK-ytc.    X  6ay 


■  THE  HEART. 

GcTieral  Description. — The  heart  is  a  hollow.  musctilar  organ  of  a  somewhat 
conical  shape,  sitiiated  in  the  lower  pan  of  the  rhoracir  cavity,  behind  the  Iower  t\vo- 
thirds  of  the  sternum.  It  is  encloscd  wiihin  a  dbiible-walled  serous  sac,  the^rrVar- 
diiim.  and  has  a  soniewhat  oblirpie  pt^sition  in  the  tlinrax,  its  hafic  ( hasls  cordls)  looking 
upward,  dorsally,  and  to  the  rjght.  while  rts  a/f.r  (ai>cx  conlis)  [Miints  downward,  ven- 
tral!y.  and  tn  the  left.  In  consequence  of  this  obliciuitv  abuul  t\vo-thirds  of  the  organ 
lies  to  the  left  and  one-third  to  tlie  right  of  the  median  i>!ane  of  the  body. 

'  Anatom.  Anzeiffer,  Bel.  xxvil.,  1905. 
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It  may  bc  rejjarded  as  possessinj;  t\vo  siirfaccs,  which  are  nol,  howfvcr,  distincl^ 
separaled,  Init  ]>;iss  iiilo  each  othirr  vvilli  roundcd  edges.  espeaally  upoii  ihe  leh  side.' 
One  oi  these  surfaces  looks  iorward  and  somewhal  upward,  and  is  scparated  by  tliepoi- 
cardiuin  and  ^uinc  luusc  areolar  ti»siie  froin  cuntact  with  thc  sternuin  and  ihc  lo«ef , 
coslal  cartilages,  ihe  Ujin  anterior  cdgcs  of  ihc  Kmgs  and  plcura*  als<>  intenenii^  I 
a  considerable  cxtent;  this  is  the  antcro-superior  surfacc  (fjicics  sternocoslalU), ; 
(or  convenience  it  niay  ht  more  brieHy  lermed  tht?  anterior  surjaee.     The  uilicr. 
poster  o- in/frior  or  postcrior  jrur/ace  (facies  diaptira^matica),  rests  direcilv  iipcm  lb 
upper  surface  of  thc  diapbra^i. 

At  aboiit  onc-thii*d  of  ihe  dtstancc  froni  the  base  to  ihc  apex  a  deep  cirnils 
groove,  more  distinct  upon  the  posterior  suriace,  surrounds  the  hcari,  separating; 

Fici.  654. 


Superior  vena  cava 


Bvstemtc  aorta  (aorta)  . 


Rigiti  auricular 
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•  Ducius  artetiOMii 
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,  Lcfl  inricutar 
appctidaKv 

-  Conitt  artMMKM 


Aaricolo-veiitricala  r 


Rlgbt  ventricic  . 


-  Led  ventrkle 


.  AnlcrhK  julcr 
lat  (Toore 


Anterior  aq>ect  of  hean  hardeocd  in  aitu ;  probe  H«  in  tmi»vcf»e  sliiua  o*  pericardlum. 


Upper  tiiiii-Halled  auncular  portitm  r)f  thc  (irj^n  froni  a  !ower  lhick-walkd  ventric 
one  :  this  groove  is  ternied  tlie  auruuh-ientrutilar  groovr  (sulcus  CMrouarius), 
contains  the  praxitiia!  portions  ni  ihe  coronary  vessels  which  supply  the  hciirts  su 
stance.      Exlending  towards  the  apex  from  ihis  groove,  twn  nihcr  shallover  gn^^l 
are  to  be  obser\'ed.  one  situated  towards  the  right  side  of  the  anterior  surface  and  I 
other  up<jn  the  postcrior  surlaco.      These  grnoves,  which  also  lodgo  portions  of  I 
coronary  vessels.  are  tlie  antenor^Ai\K\  posterior  intenrntricuiar  f^rootrs  (sulci  l«p( 
tudinales),  and  mark  the  line  of  separation  of  the  ventricular  poriion  of  the  hcari  in 
two  chainbers  known  as  tlie  rij^M  and  /f/t  irtiirirfcs.     Froni  the  base  of  the  righl  ve 
tricle  a  large  blood-vessel,  ihc pn/mofiarv  aorta  or pu/n/ortan'  arirrr,  arises.  whiie  ir 
the  base  of  the  leh  ventricle.  and  almost  immediaieiv  postcrior  to  ibe  root  of  ihe  f 
Tnonary  aorta,  the  systcmi£  aorta  takes  its  origin.     The  orifices  hy  uhich  each  of  ihesč 
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grcal  vcsjiels  communicatcs  with  its  vcntriclc  are  gu-irdcd  by  spccial  valvos  knownas 
ihe  scniiiunar  Vit/irs. 

T!»e  aiiriceilar  portiuii  of  ihe  ht-arl  rcsts  upoii  the  posterior  part  of  tho  baseof  tlie 
venlricular  portion,  and  is  bcst  viewcd  frum  thc  posterior  surtacc  (.I^ig.  655),  sincc 
it  is  olmost  completely  hidden  anterit>rly  by  the  lwo  aoruc.  Like  the  vcntricular 
portion.  it  is  coinposed  of  two  separate  chambcrs,  which  are  not,  howc\'cr,  vcry 
apparcnt  on  surface  view.  Thcse  chamlHTS  are  the  r/^///  and  //•//  aurir/fs,  and  coni- 
municatc  with  the  corTespondinff  ventrich^s  by  auricHh-vfniricular  orificcs  ^uarded 
by  special  auricu/o-vriitricuiar  vah^s.  Trom  thi-  lateral  pari  of  ihe  anterior  sur- 
bicc  <A  cach  auricic  a  process,  the  autiathr  appfndijc,  ariscs.     Thcsc  appcndices  are 


Fig.  655. 
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Lcft  »iibdavUit  jirtrry 


ItirtominaieartefT 


Lcfi  pitlmomirr 


Vntigtallold 

Su|>.  Mt  pultn.  vdn 
Lrh  aurlculAr 
«pficndlm 


Inl.  Icft  palM.  velo 


■ry  11RIU 


LeA  vcntriclc 


SupcHor  vnia  nva 


RiJChI  pHlDKHUr)' 

Bncry 


nglii 

pulmoiurjr 

vciii* 


infcricH'  vma  cava 


RIght  veniricle 
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»l!^htly  flatlcncd  [»rolongatioiis  of  tht-  aiiritles,  and  hcnd  fnruard  armind  ihe  Ikisc^  of 
the  ai>rt;e,  which  thev  slij^htlv  overlap  in  fronl  :  l]iey  are  the  only  portions  of  the 
auricles  visible  iipon  the  antcriijr  surface  of  ihe  liearl.  Up<tn  its  siiperior  stn"farc  the 
righl  auricle  rcceives  !he  terminatluii  cif  a  Uirge  vcncius  trunk,  the  vena  cava 
superior,  \vhich  returns  to  the  heart  blood  frnm  the  head,  nock,  uppcr  extremities, 
anii  walts  of  the  thnrax  ;  whilc  upon  ils  posterior  surface  is  the  openinc  of  another 
large  vcssd.  ihe  i^ena  cava  mfrrior.  which  returns  blood  frum  tlie  aUloniinal  and 
pelvic  wa!Is  and  v  istem  and  from  ihe  lowcr  limb^.  Tlie  left  aitricle  receives  upon 
ils  surface  the  four  puhtionarv  vrhts  arran;^ed  in  pairs,  one  pair  situated  tovards  ihc 
^dpft  portion  of  the  auricic  and  the  other  touards  ihe  rij^hL 
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Position. — The  hcart  may  vary  considerably  in  position  withotil  b<;ing"i 
as  abnormal,  Intl  \vlial  inay_  be  considtred  ils  tyj)icai  position  \vith  referenccl 
anterior  ihoraclc  w.ill  may  he  stali-tl  ahrmt  as  foHous  ;     The  ape.v  is  situ^Ted  bcliio 
tht;  fifth  intercostal  space,  aboul  8  cm.  \^^%  in, )  froni  thc  median  line,  this  jKcitMl 
bclng  median  to  and  5lij{htly  lx.'low  ihe  junction  of  ihc  riflh  cosial  canilage  wiih  if 
rib.     The  lei^el  of  tke  base  may  bc  ap|3roximatcly  indicated  by  a  line  drawn  fr»>mj 
point  slightly  abtjve  ihe  upper  Ix>rder  of  the  thlrd  aisul  eartilage  of  theldi; 
alx)ut  4.5  cm.  (1^4  in.)  irom   ihe  metlian  line  of  the  atemum,  to  a  pcjim  ujton 
up])*-r  Uirder  of  the  third  costal  tJtrlilage  of  ilie  rij^ht  side,  about   y  cm.  <|ij  in,l_ 
irom  the  niiddle  line.      If  now  the  lefl  end  of  the  base-line  be  uniled  to  the  apcs 
point  by  a  line  w  hich  ia  slightlv  conve.\  touards  the  U-ft,  and  a  line,  niarkediv  a>nv(^ 
towarils  the  rij^ht.  be  drawn  from  the  rij;ht  end  of  the  base-line  U>  the  junction  ot 
the  sevenlh  costal  cartilage  of  the  ri^ht  side  wiih  the  sierninn  and  ihence  lo  the 

apex  point,  a  keart-area  wil]  be  cn- 
Fic.  656.  cloised  which  ct»rresponds  lo  ihe< 

line   of   the  ot^n  as  seen   from 

front. 

Considerable    im|>ortance 

liiches  lo  the  location  ol  theaiiriiT 
^V  \-'^    ^^  ,_  vcnrricular  and   aortic   orificeš  uiJ 

V^-^        /^  /  reference  to  the  anlerior  thoracic  va 

-  1^,    /         .  -^     *  The  righi   aurieuh-triiineuhr 

\^  '        /      -  y^  _fice  in  a  typical  heart  lies  on  a  Icvd 

.        '-- 1-  I  "    -_    -  with  the  atlacliment  of  ihe  tifth  C« 

\*.^  i  ■  _^,x/  carlilages  to  the  stcrnuni.  almusl  ' 

hind  the  median  line  of  ihat  bone  j 
opposite  the  fourth  intercostal  sj 
whi]e  the  fe/t  atincu/o-vtutrin 
orijice  is  opposite  the  stt-mal  cnJj 
the  left  third  intercostal  space. 
othcr  \vords  thc^c  opcnings  lie  alo 
a  line  uhich  corrcsponds  uilh  ihi; 
aiiriculo-ventricular  pniove.  and  thls 
may  be  represented  by  a  line  drau-n 
v  '    ^^  from  the  upper  border  of  ihc  junc- 

x_  ^-       ^         lion  of  the  seventh  costal  cartilaped 

V    1  ^ ,  vil  the  right  side  with  the  sternum  to  I 

sternal    end   of    the  third  left  ciK 
airtilage.      The    rij^ht    orilicc   is 
cated  ufHjn  the  line  uhere  it  is  inti 
sected  by  a  line  joinin)^'  the  sle 
ends   of    the    fifth    coslal    cartila^i 
while  the  left  one  is  situated  at  its 
ii[)ptT  end. 

The    S)-slemic  and    pulinon 
aortic    orifices  are  situaleii  al  ah 
tbc  le\'el  of  the  attachment  of  the  third  costal  cariilajjes  to  ihe  slernum,  the  /w/ 
ary  orifue  I)eing  belilnd  the  sternal  end  of  the  third  left  cartilapc,  \v  hile  ihe  aof 
orijice  is  behind  the  left  half  of  the  sternum,  a  little  below  and  to  the  ri>;ht  ol  tht  1 
monary  one,  the  two  orifices  overlapping  for  about  one-qiiartcr  of  their  diamele 
It  Ls  to  I)e  noted,  howe\'er,  that  the  pulmonary  aorta  is  directcd  vipuard  and  10  I 
left,  whilc  the  syslemic  aorta  inclines  dccidedly  towards  ihc  right  in  the  first  part| 
its  course;  and  since  the  sounds  caused  by  the  valves  \vhic)i  giiard  the  orifices  1 
carried  in  the  direction  of  the  blood-stream,  aiiscnltation  of  the  pulmonar)"  semrluil 
valves  may  be  practised  ovcr  the  sternal  end  of  the  second  left  intercostil  sp: 
while  that  of  the  svslcmic  valves  is  beal  performed  o^'er  Ihc  siernal  end  of  ihe  i 
right  space. 

Similarly  the  close  proximity  of  the  areas  ol  the  left  auriculo-ventricular 
systemic  aortic  orifices,  as  projected  upon  the  Oioracic  wall,  might  lead  to  conh« 


y 


PositK  II  of  hcan  and  vnivcs  In  rclatioti  to  aiiierior  tliorticic 
wall.  A,  aortic  vaUc ;  P.  valve  ol  pulfnotuiry  ai>na ;  T.  tii- 
cUkpld  valv-r;  M,  tuhtal  valvc. 
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wcrc  it  ncit  th;it  tlic  course  of  the  blootl  passing  through  ilu-  tvvo  orilices  is  in  opposilc 
diruclions,  aiul  ihe  aiisciiltation  of  tliL-  atirii'u!i>-vfiitricular  orificc  is  (;fjMsc<jiienlly 
saiistactorily  periormed  touards  the  apex  oi  the  heart 

Cottsul(.Table  variatit^n  from  xhc  (>ositioit  of  ttic  liciri  indicaiinJ  aluve  inay  Im:  fouiul,  Tliiis. 
ihe  apcx  mav  be  situated  bchind  the  Tiflh  ctistal  cartilasc.  or  inore  rarcij  the  5ixth,  and  ihe  pul- 
mciTinry  aurtic  orifice  may  occur  as  high  up  as  the  sccond  iiitcrcosto)  space,  or  as  iow  as  the  level 
oi  lUe  tuiirth  costal  rarlitaRe. 

The  heart  naturally  bas  its  iMjsition  alterc*!  soiTH'what  duriiiK  iis  coniraftion  aiitl  durin^  the 
respiraiijry  acis,  and  ihe  position  o!  the  body  will  aiso  have  some  ctTctt  in  modiivinp  Ils  locittiuii- 
Rcstin^.  as  it  dt>es.  iipini  the  iliaphniKiii.  thv  hcart  wtll  attur  its  position  st>inc\\li;it  uitli  alti-ra- 
thins  t>i  ihdt  niuscle  ;  and  simc  in  the  chilil  tht-  (haphrajjni  is  soiiu-whi-n  hij;hi-r  and  in  iht  aj^ed 
somctthat  lnwcr  thaii  in  the  niiddlc  i>L-ri<xl  uf  lite,  corrcspundinK  chan(fcs  according  tu  a^e  wiH 
bt  liiuiid  in  the  pi>^itii'ii  of  the  hcart.  Il  may  be  noicd.  iunhemiure.  tliat  ihc  iMJsition  oi  the 
hean  as  deiemiiiicd  in  ibc  cadavi-r  uiil,  as  ii  nilf,  Ix-  sli^hllv  hiKhvr  than  in  the  Hvinp  body, 
owiii^  iip  iMist-Hiortem  tissue  chaiigesuhich  allow  the  diaphragni  luassumc  a  more  vaulted  fomi 
Ihan  IS  lu^iial  in  litV, 

Relattons. — As  rcjjards  its  relations  the  heart  is completel/ enclosed  nithin  the 
pericardiiiin.  with  uhich  alone  siirroundingf  oi^ans  come  into  contact.  In  wliat  fol- 
iows  it  is  rcall)'  the  rdations  of  the  pericardiuni  that  will  be  dcscribctl,  althoujjh  of 
neccs±iity  thcse  rclatloiis  are  indirectly  those  of  the  heart  and  will  bc  sjmken  of  as 
such. 

Antcnoriy  the  grcater  part  of  the  heart  is  covcred  by  the  anterior  borders  iif 
ihe  lunj^s  and  pleune,  which  separate  it  from  contact  wilh  thu  anteinor  thuracic  \vall. 
As  a  riile,  the  antcrior  borders  of  the  plenr.'e  are  in  contact  Ironi  the  It-vel  of  tite 
secon<I  costai  canilage  to  that  of  the  fourth.  biii  belo\v  ihc  laiter  iu\'el  tliev  sf|}arate, 
the  biirder  of  the  Icfl  plenra  divcr^ing  from  the  median  line  more  rapidlj-  than  that 
of  the  right.  In  conse^iuence,  ihroiighout  an  irregularly  irlangular  area  (Fig.  1580), 
whose  vertical  dianictcr  e-Ktends  from  ihe  levcI  uf  the  fourth  to  that  of  the"sixlh 
costat  airtilages.  tlie  heiirt  is  uncovered  by  tlie  pleiirn*  and  Hes  direcdy  behind  the 
thoracic  wall.  This  area  fonns  what  is  tcrmed  by  clinicians  the  arca  o/  absolute  dul- 
ntss.  iMterallv  the  hean  is  in  relation  with  the  hings,  the  phrunic  nen-es  passing 
down\vard  on  either  side  betux*en  the  pcricardium  and  the  pleiira.  PostenQrIy  the 
relatioiis  are  again  vvith  tlte  lungs  and  \vith  tJiu  ti^dphagus  and  the  thoracic  aorta. 
Infrrioriv  the  heart  rests  direcl]y  uf)on  the  diaphragm,  benealh  which  is  the 
stoiiiach. 

Size  and  Weight. — There  is  considerablo  individiial  variation  in  the  size  of 
the  heart,  and  marked  disiTcpancies  exist  in  the  observations  that  havc  been  re- 
corded.  It  may  bc  said  that  in  the  adult  the  heart.  on  an  average,  will  possess  a 
length  nf  from  12-15  <^'>»-  (4^i-6  in.),  a  greatest  breadth  of  from  9-1 1  cm. 
(3''ii~4/i(  '"• )  ^^^  *»  ihickness  of  from  5-S  cm.  (2-3'./  in.  ). 

ltswcight  haa  been  given  at  from  266-346  gni.  {q}k-\2%  oz.)  for  nulcs  and 
from  ^30^-340  gni.  (  8 ]i-\ 2  oz.  )  for  females,  the  average  of  a  series  of  obser\atioiis by 
different  authors  giving  312  gm.  (  1 1  oz.  >  for  the  male  and  274  gm.  Cgi^  oz. )  fnr  the 
female.  The  proponion  of  heart  lo  the  ueight  of  the  entire  body,  according  to  an 
avenige  <lrawn  from  soveral  obsen-crs.  is  i  :  169  in  ihe  male  and  i  :  162  in  the  femole. 
It  musi  be  rcmeinbered.  ho\vever,  that  the  weight  of  the  heart  increitses  with  age  up 
to  aboiit  the  se\'enlicth  ycar,  probably  a  slight  diminmion  taking  plače  aftcr  that 
periocL 

THE  CHAMBERS  OF  THE  HEART. 

Il  bas  alreadv  been  noted  that  the  heart  is  composcd  of  four  chambers.  a  right 
ajid  left  auncle  anr!  a  right  and  left  ventricie.  As  the  heart  lies  irr  position.  httic  of 
the  aiincles,  with  the  exception  nf  the  anrinilar  appendices.  cnn  Ik-  seen,  since  they 
have  m  front  of  ihem  the  roots  of  the  aorta*,  fn  the  vcntricular  portion  the  greatrV 
ixirt  of  the  anterior  siirfacc  is  formed  bv  the  right  ventricie,  a  sinall  portion  only 
of  the  left  ventricie  showing  to  the  left  nnd  at  the  apex.  rhewhole  of  which  is  formed 
bj'  the  left  ventrirlc.  The  four  chambers  win  now  N-  considered  in  snccession,  bwin- 
nmg  wuh  the  aiirirles, 

The  Right  Auricle.— The  right  auriclp  ratriiiin  dotnim  1  is  a  relatively  thin- 
walied  chamber  having  in  cross-section  a  roughiv  triangular  form,  the  various  sur- 
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faces,  however,  jrasainiiU  inlo  one  anotlicr  almost  insciisiblv  wilhout  forniin^ltSn 
angles.     Viewed  externally,  il^e  roof  of  ilic  chumlx.Tis  ciirecttrd  upvvard,  hacku^irii 
and  sometthat  to  tht-  right,  arnl  ntar  its  JLinction  with  \vhat  may  fie  tenited  tlir  postili 
rior  waU   reccivos   the  superior  vena   c;t\a.      The  posterior  uall,  aiso  sniooth  .ind 
roundcd,  rcccives.  ncar  ils  jnnclion  with  the  median  wa]l,  thc  inlerior  vena  ca\'a,  am! 
belovv  and  to  thc  left  of  this.  in  thc  posterior  auriculo-vcntricular  groove,  is  ihtr  ler-*- 
minal  poriion  of  a  vcin  which  winds  around  thc  hean  from  the  Icft  and  is  termtd  li 
corottary  sinus.     Thc  antcro-lateral  wall  is  prnlonged  inlo  a  somcwhat  irianguli 
divcrticuUim  wilh  crenulated  cdj^es.  which  winds  anteriorIy  around  thc  pro.tiinal  p« 
tion  of  thc  ]>uhnon;iry  aorta  and  is  known  as  ihe  righi  aurkuiar  apptudix  i  anrio 
dc.\tra).     The  median  wnll   is  not  visible  on  surfacc  view,  and  i.s  formcd  by  a  niti 
lUin  iiuiscnlar  partition.  thc  anricular  st-piutn  (Rcptiitn  atrionim  I,  tthich  is  conimo« ! 
biJlh  auriclc^  ;  and  thc  floiir.  also  iiivisihle  frnm  thc  cxtcrior,  coircsponds  to  thc 
of  thc  rijiht  vcntricic,  and  is  pcrforatcd  by  aii  oval  apcrliirc.  ihc  rigfit  auriruh-vfn- 
iricuiar  orifice^  which  places  the  cavity  of  thc  auriclc  in  communication  with  that< 
the  ricfht  ventricie. 

Fig.  657. 
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Imerlor  ol  ttght  auricie  e&posed  after  rcnoval  ol  pail  ul  hcart  w»II- 

\Vhcn  the  interior  of  the  tHght  auriclc  is  examhied  (Figs.  657,  660.^ 
surfacc  is  found  to  Ijc  fur  thc  most  ixirt  sniui.tli.  bcinjj  lincd  throu^hoiit  by  a  dcl> 
»hinin^  membrane  covered  by  Hattened  cells  and  tcrmcd  ihe  cndocardium. 
general  smooihnp5is  of  thc  siirface  is.  howcvcr,  inicrrupt^-d  hcrc  and  therc  by  mm 
dcprcssions  <  foramina  venamm  mtnimanim)  into  some  of  uhich  open  thc  orificcs 
Thcbfsian  trms  tliai  tr;»\crsc  Ihe  \valls  of  thc  hcart.  Thc  (^\ity  nf  the  auncu 
appendi.K  is  crosscd  hy  a  nct-work  of  anastomosinj^  fihnt-mnsruUr  trabccula-.  t**^ 
musculi ptctinafi,  which  are  cvcr>  whcrc  lincd  tipon  their  frcc  surfaccs  by  cndocartljuiji 
and  %\\yč  to  the  appendix  a  suniewhat  spongv  tcxtnre.  In  the  r<Mif  of  the  auridei 
scen  the  circular  orijice  of  tke  superior  vena  cava,  iinjjnordcd  by  valves  and  havin« 
diiimctcr  of  from  18-22  mm.,  and  on  the  posterior  wall  is  the  somewhat  oHt 
opening  o/  Ihe  in/erior  vena  cava,  somcwhat  larper  ihan  ihat  of  the  superior  c 
mcasuring  from  27-36  mm.  in  diamcter.  Thc  lower  and  latcnil  margins  of  trn? 
orilicc  are  pnardcd  by  a  cresccntic  fold,  the  Eustachian  vahe  (valvula  vcnac  cavat 
iuferioris).  whicli  tcnds  todircirt  thc  blotid  entcring  l)y  ihc  vein  upward  and  metli;illy> 
and  is  the  remains  of  a  structure  of  considerable  importance  during  fnetal  life  (pagc 
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"70S).  Between  the  superior  and  infcrior  ven*  cava;  tht;re  may  soraetimes  be  seen 
a  more  or  less  markcd  prominence  oi  the  p«jsterior  waU,  llie  tubercU  o/  Onver 
(cuberciilum  intcrvcnusuin),  ihe  remains  ot  a  struclurc  also  of  iinportance  in  tiie  fcttal 
circulauun.  IJduw  and  suinewliat  median  lo  the  opening  of  ihe  infcrior  vena  cava 
is  lile  circular  onfire  o/  the  roronary  simts,  mcasuring  about  12  mm.  in  diameter, 
and  guarded.  like  the  itiferior  caval  orifice,  by  a  crcsccntic  valve  which  siirrounds  its 
latend  mar^n  and  is  tenned  tlic  Thebisian  valve  i  valvula  sinus  coronarii). 

The  meduin  naH.  in  addition  lo  a  number  o!  Thebesian  orifices,  presenis  at  aboiit 
its  centre  an  ova)  dt'prc*ision,  x\\e  /ossa  ovalis,  whoac  superior  and  anterior  borders 
are  surroundcd  by  a  thickcning  or  slighi  fold  termed  Lhe  annitlits ovalis  (limbus  fossae 
-ovalis). 

W  The  fossa  ovalis  imiicntes  thr  jjosition  of  uhat  was  in  fcrlal  life  ihe/oromm  ovaU,  throuKh 
which  Ihe  blood  enifring  lhe  rishi  auricle  froni  tlie  inferior  vena  cavaj).tsscd  direcily  into  the 
Jeft  auricle  and  st>  jninr-d  at  tiiiLr  tlit*  svstemic  circulatioti  I  paRC  929).  This  foranien  travcrsed 
the  auricular  septum  obIiquely.  lhe  »trptum  rcallv  coasistine  i>1  iwu  (uUIs.  uiic  ol  wliirli  proiectcd 
backward  from  iht-  aiiicrii  >r  wall  of  the  aiiriculiir  (mriion  «jf  the  hcart.  and  ihc  othcr  fons-ard  Irora 
the  posterior  wall,  the*  pl;uif  uf  ihc  latter  lold  lymg  sliglulv  10  the  Jett  of  thal  of  the  farmcr  one. 
M\sT  birth  these  tuo  iolds  increase  in  size  so  ihat  their  free  margtns  merlap  and  cvent- 
ually  fuse,  cli>;ing  lhe  foramen,  and 

the  orieinal  free  edge  of  the  antu-  Fig.  658. 

nor  fiHd  becomes  the  nnnulus  of 
Vieussuns,  \vhile  Ibe  fli.xir  of  the 
fossa  ovalis  is  fornit-d  by  tht-  (kis- 
terior  fold. 

It  occasionaIly  hiippens  th.il 
the  forarnen  ovale  fails  to  dose 
after  birth,  remaininu  5ufficiently 
oi>en  to  permit  of  serious  disturb- 
ances  of  the  circulatton  whi*:li  are 
iisiia!ly,  allbou^h  not  alu'ays,  early 
iatal.  VcO"  frequenllv.  however, 
tlie  fu-sion  of  the  overlappinR  sur- 
ii»ces  of  llie  two  fulds  U  not  quite 
coinptete.  and  asriall,  (ib)i(jUL-,  slit- 
like  opening  persists  beiwccn  the 
two  auncles.  In  such  cases  during 
the  contraction  of  the  auricits  the 
pressure  of  the  blood  on  tlie  nver- 
lappiiiK  walls  of  the  sUt  brinjis 
thcm  into  cl(->se  apposilii>n  nnd  efti.'ciu;illj-  closts  llit*  slit,  so  thal  nodisiurhancx-s  of  the  circula- 
tion  resuh  from  its  prtiience.  This  slit-hkeonening  hasbeenfound  lo  be  present  in  5omewhat 
iver  30  per  cent.  of  lhe  adult  hcarts  exaniinea. 


Pulnonatr  tturta 

Kighl  nuiicglar 


liitrraui  i 


}-'onitnet< 

oval« 

Eustaclifiin 
valve 

InlrTJOT 
venfl  ca  v«  — 


CoroitftTV 

ftlniu 


Hcan  of  fnr-ius  ]it4|  brfnrr  hinh;  trsll  ol  right  auticlc 
liK^  tie«n  cul  VitVr,  iibowinic  ftummen  oval«. 


F 


The  Left  Auricle. — The  left  auricle  (atiium  siiiistrura)  bas  the  same  pcneral 
external  form  as  the  rijjht  one,  antl,  as  in  ihc  KiIIli-.  its  ameru-Iatural  wall  is  prolonged 
into  an  attriaUar  appettdix  which  cuneu  forward  around  the  left  side  of  the  proximal 
p<5rtion  of  lhe  svatemic  aorta.  Upon  its  posterior  siirface  the  auricle  receives  the  four 
piilmonary  veins  arranjjed  in  pairs,  one  of  \vhich  is  situate<l  nearer  the  medial  and  the 
olher  towards  the  lateral  edge  of  the  surface,  and  passing  obliqLKly  ovcr  this  surfacc 
towards  the  cnronary  sinus  is  a  small  veln,  known  as  i\\^  ohligne  %^ein  of  the  Uft 
attricU  (vena  ot>Uqda  atrii  sinistrl  [Marshalli]  ),  which  rcprescnts  the  proximaI  end  oi 
lhe  left  vena  cava  superior  ])resent  durinf^  early  embryonic  IJfe  (page  927). 

Viett'ed  from  the  interior,  the  \va!U  of  the  left  auricle,  like  ihose  of  the  righl  one, 
are  every\vhere  Hned  by  a  stnonih.  sliininjr  entlocardlum  ;  in  the  appendix  the  sj»on^y 
structure  duc  to  the  e.\islence  of  anastomoslng  muscitVt  pittimUi  also  occurs,  and 
occasional  dcpressions  of  ihc  surface  mark  tlie  openings  of  vena  Thrbtsii,  which  are, 
howcver.  much  less  ahundant  than  in  the  riglit  auricle.  The  openings  of  the  put- 
monarv  i'cins  on  ihc  posterior  wall  are  circular,  and  each  measures  from  14-15  mm. 
in  diameter  ;  they  are  unjj;iiarded  by  valves,  although  a  slight  horizontal  fold  sepa- 
rates  lhe  pnrtion  of  the  aurirular  cavity  into  which  the  left  veins  open  from  the 
cntrance  into  the  auncuJar  appendix. 

Upon  the  median  \vall.  over  the  area  occupled  by  the  fossa  ovalis  of  the  right 
auricle,  a  slight  depression  is  frequenttv  to  be  observed,  and  immediately  anterior  to 
|)t  tliere  ia  usuallv  a  sniatl  crescentic  fold,  the  scniUunar  fold^  whose  concavity  is 
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dircclcd  forward,  and  uhich  represenLs  tlie  free  edge  of  the  posterior  segment  oricJd 
oi  the  auricular  septum  ipa^c  7o8j.  In  thc  floor  is  situated  ihc  large  circular 
auricuia-ventricular  orijice  hy  \vhich  the  cavity  of  the  auriclc  communi<ates  with  Uni , 
of  ihe  leh  vtnlriclc. 

The  Ventricles. — The  lu'o  vcntricies  prcscnt  many  featiirtrs  in  ctimmcm  andjj 
may  V>c  dcscriljcd  lojjL-lhcr,  sucli  diftercnccs  as  exist  bctuccn  ihcni  bcing  point«!  < 
as  the  description  procceds.  Kach  has  a  fnrm  whirh  may  bc  likcned  to  a  ihret^sitk-d  I 
pvramid  uhose  base  Is  dircclcd  npward  and  the  apex  downward.  Thc  cdges  ol  thej 
ieft  ventricie  are,  however,  someuhat  more  rounded  than  those  of  the  rij^hl.  so  lhar| 
its  fomi  approaches  more  neariv  that  of  a  cone  ;  and,  furthermore,  it  is  sometthat 
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longer  than  the  riyht.  its  apex  alone  fonning;  the  ape?(  of  the  hcart.     The  

presented  by  each  \  uniricle  niay  be  icrmed  antero-latcral,  posterior,  and  median,  but 
in  using  tht-se  lerins  i!ie  lieart  is  to  bc'  rej;ardLxi  as  placcd  so  that  its  long  axis  is  ^-m 
tiral  :  in  situ  thc_*  anlcro-laleral  surfaces  li>ok  Iargely  \ip\vard  and  thc  posterior  st^^ 
fatcs  (l"'\vn\vard.      The  median  wall  is  a  i>artition,  the  intrrvmirieular  5t'f>tum  (septum 
ventriimlonitn),  conimon  to  the  t\vo  ventricles,  and  compIelcly  separales  their  ravities 
Throughout  the  greater  part  nf  iis  e.\tent  this  septum  is  niuscular.  but  lowards  its 
upper  borricr  it  becomes  fibrous  { pars  membrancfoS  and  is  continuous  wilh  tl]^ 
septum  of  the  auricles  ;  the  position  of  its  cdgcs  are  indicated  upon  the  external  "^^^^ 
lace  of  the  Iieart  by  the  antericr  and  posterior  inten-entricular  grooves.     The  bases  ^" 
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the  ventricles  are  dlrected  iipwar(J,  biicku'ard,  and  to  thc  right,  and  each  is  perforated 
by  two  orilices.  One  of  thesc  in  each  ventricie  is  thtr  aurictiiO'X>cntricuhtr  ortjicf, 
whik'  the  Dthcr,  in  thc  casc  of  thc  riyhi  vt*ntrirlt*.  is  \\\\i  opening  o/ thc  puinwnary 
aorUi,  and  is  placcd  in  front  and  a  litile  to  thc  It-it  of  ihe  auriculo-ventricular  oi'ifice 
upon  tlie  summit  nf  a  -sli^ht  cnnica!  t'Ievatii»ii  ijf  the  liase  of  tlie  vtiitriclt*.  teniied 
ihc  <omts  arleri&stts  or  injitudibit/ttm.  The  second  orifice  of  the  left  ventricie  is  the 
opening  of  ih^  svsfrmic  aorta,  and  is  sitiialcd  in  front  and  a  Httle  tn  the  rlg-ht  nf  the 
corrc-ipfuiding"  auriciilo-vtnlricrular  orifice,  imnicdiatelv  adjoininj;  it. 

C(>mt)are<l  with  those  of  ihe  aiiricles.  the  walls  of  both  ventricles  are  ven,*  thick, 
that  of  ilie  left  espcciallv  so,  beintj  from  tw'0  and  a  half  lo  three  linit?s  as  thick  as  the 
right  one.      l^rlike  thc  aiiricles  in  another  way.  the  irner  siirfaces  of  the  ventrictes. 

Fig.  660. 
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tnslead  of  being  even^  are  very  irregtilar,  boinp  over}'where  covered  bv  musciilar 
rid^oA  or  cohmins,  ovcr  and  around  wliich  thc  L-ndocardium  is  foldcd.  Thcse  niijs- 
cular  clevalions  are  iisually  rcj^ardcd  aa  consisting  of  tUrcc  varieties  :  (  1 )  ridj^cs 
which  are  attachcd  throughout  thelr  c-ntire  len^th  to  the  wall  of  dic  vcotriclc.  upon 
which  thcv  stand  oui  like  bas-reliefe  :  (2)  columns  which  are  attached  at  eithcr 
extremity  to  ihe  wall  of  the  ventricie.  but  aro  free  from  it  tliroughoiit  thc  inten-cninp 
portion  of  their  lenpth  ;  and  (3)  colunins  \vhich  are  attachcd  onlv  by  one  o.\lrcinity 
to  the  ventriciilar  wall  and  by  their  otfier  extrem!ty  ifive  attachmenl  to  slender  ten- 
don*.  ckordiF  tendine<r.  whirh  pass  to  the  edtjes  of  the  valves  pfiiarding  the  auriculo- 
ventricular  orifircs.  To  the  coliimns  bcloncfinjjf  to  the  tirst  and  second  of  these 
groiips  the  term  columme  earnete  is  applied.  while  those  of  the  third  groiip  are  knnwn 


Oionlie  icndti* 


Colnmuc  i 


Ailicnof  walt  o(  hi'Att  hnrdcned  m  mIh  and  itectionvi)  (MiraUrl  lo  poMrriOf  »urface, 
vif-wc<l  tmin  tM-liin«l ;  <inl>  viTy  ttiuti:  [uti  of  l«fi  venirirle  is  •ci-n  ;  vr»^  i>aswe>  fium 
l>ulcn<itt:iry  aort«  larKrrJ  tulo  li^hl  veiitrtck.  * 

surrounding  the  auriculo-ventricular  orifices  ser\*es  to  cnnnect  the  aurick-s  aiifl 
trides.      li  thc  auriclts  antl    llie  proxiinal  purtioiis  of  the  aortam  bc  reniLiVfd. 
fibrous  tissne  \vill  Ik.'  seen  to  fomi  foiir  riiij^s  ^  annuli  tjbrosi),  one  corrcspcmdinj 
each  *)f  the  l>asal  orificts  of  thc  vciitricles;  and.   furthormorc,  thret  ol  ihc  ring 
those  surrounclinij  the  luo  auriciilo-vcntrinilar  nritict-s  anci  that  of  ihe  svslemic  ; 
^wi!I  lx;  seen  to  be  direcllv  in  contact,  \vhile  the  [oiirth — thnl  surrounding  the 
monary  aorric  orifice — is  scparate  froni  llie  others,  allhnujih  connoctcd  witli  ihei 
auriculo-ventricular  ring"  by  a  narroM*  fibrous  band  uhich  desceiids  in  the  poste 
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wa11  of  the  conus  arteriosus.  The  ring  surrounding  thc  left  auriculo-vtniriciilar 
orifict  is  son»e\vhal  thicker  than  that  of  thc  right.  and  is  fiisctl  uith  ihe  systcmicaortic 
ring  thrnughout  aboiit  the  niniial  thirtl  ni  ilscirciiniference,  tthercas  the  corrcspond- 
ing  fusion  of  thc  right  ring  is  ot  miich  Icss  cMent,  In  thc  anglo  foniicd  by  tlic 
junction  o(  the  right  auriculo-ventricular  ring  at  the  side  with  the  sy5temic  aortJc 
ring  in  (ront  a  special  thickening  of  the  fibrous  tissue  occurs,  so  that  it  bccomes  of 
alniost  cirtilaginous  consistenc/,  and  a  similar,  alihuugh  smaller,  thickening  also 
occurs  in  ihe  angle  formed  by  thc  junctinn  of  thc  antcrlor  \va!l.s  of  tlic  left  auriculo- 
ventricular  and  svstemic  anrtic  rings.  Thusf  thii:kenings  form  \vhat  are  tenned  ihe 
right  and  left  aurictiloventriču/ar  nodes  (tri)i<una  librosa ),  aiul  ihev  are  of  interest  as 
bcing  occ.isiorKillv  the  seat  of  a  calaireous  deposit  or  of  a  fatty  infiltratioii,  a  condi* 
tion  which  may  be  shared  by  fibrc-iike  prolongadons  of  thc  nodes  {Jila  (oronaria) 
whirh  p.xtfnd  into  a<ljacent  portiiins  of  thc  aiiriculo-vcntrirular  rings. 

The  AuricuIo-Ventricular  Valves. — Attichcd  hy  its  base  to  each  auriculo- 
ventricular  hbrous  ring,  and  projtxting  downward  jnio  tlic  cavJty  of  the  correspond- 
ing  venlricle,  is  a  valve  having  the  general  form  of  a  meitibranous  cone.  whos€  walls 
are  of  thin  bul  strong  fibrous  tissue  covereti  on  both  siiles  !jy  the  entlocardium.  Each 
cone,  however,  is  divided  by  deep  incisions  into  triangular  segnients,  of  which  thcrc 
are  three  in  the  valve  of  the  right  \eiitricle,  whence  it  is  usiially  termed  tiie  trkuspid 
vahe,  whilc  two  incisions  divide  the  left  valve  into  two  segments  and  procure  for  it 
the  name  of  thc  bkuspid  or  mitral  vahe,  the  latter  term  being  suggested  by  its 
reseniblance  to  a  l>tsho|j's  mitre.  Of  the  three  segments  of  the  triciispid  valve, 
one  I  cuspts  anterior),  larger  than  the  others  and  aiso  kno\vn  as  the  injumiibular 
cusp  is  attached  to  the  anterior  border  of  the  auriculo-ventricular  orilice  ;  a  second 
one  ( cus))is  posterior)  is  attiched  to  ihe  poslerior  border  ;  uhiie  thc  third  or  septat 
( cuspis  medialis }  occupics  the  interval  tx:rt»cen  the  medial  edges  of  the  other  two, 
and  is  attachcil  to  ihai  poriion  of  the  auriculo-ventricular  tibrous  ring  \vhjch  is 
uniied  to  thc  right  auriculo-vemricular  node  and  to  the  upper  part  of  the  ventricular 
scplum.  In  the  mitral  valve  one  segment  (cuspis  poslerior)  is  allached  lo  the 
pi>slerior  lx)rder  of  ihe  auriculo-ventricular  l\brous  ring.  while  ihe  other  (cuspis 
anterior)  or  aortic  cusp  is  sitiiated  anteriorly,  and  dcpeiids  from  that  portion  of 
the  ring  which  is  united  lo  the  ring  surrounding  the  svstemic  aortic  orifice,  and 
conscquently  appears  to  be  a  dcivvnvvard  prolongatirin  from  thc  posterior  border  of 
that  oritice.  It  is  to  bc  notetl  that  thc  deptlis  of  the  incisions  separaling  the  seg- 
ments of  bolh  valves  vary  considerably.  und  addidonal  incisions  mavoccur,  resiiiting 
in  ihe  formalion  uf  additional  segnienlš.  Not  infre<iuent!y  a  sniall  accessorv  segment 
occupies  the  apex  of  one  or  more  of  the  incisions. 

These  valves,  while  pcrmitting  the  free  piissageof  blood  from  theauricles  itilo  thc 
ventricles,  prevcnt  its  passagc  in  thc  reversc  direction  during  llie  contraction  of  the 
ventricles  ;  for  tlic  pressurc  of  thc  blood  \vilhin  the  ventricles  forces  the  segnicnls  up- 
\vard  so  that  tliev  completely  occlude  the  auriculo-ventricular  orifices,  the  chordae 
tcndinc^e  which  are  attached  to  them,  and  which  are  remlered  laul  by  ihecontraclion 
of  ihe  pa|)illary  nauscles,  preventiiig  them  from  being  forced  back  inlo  the  auricles. 
The  musculi  papillares  of  each  ventricie  are  arranged  in  two  groups,  one  consisting 
of  smatl  papillie,  situatcd  tiear  the  upper  portion  of  the  ventricie  behind  the  segments 
of  the  valves.  and  the  nther.  mniposed  of  lai*ger  cr»nical  muscles.  situated  nearer  the 
apex.  The  chordae  tendinccc  which  arise  from  the  upper  group  are  short,  and  are 
attached  to  the  ventricular  surface  of  the  vaJve  near  its  base  ;  those  \vhich  arise  from 
the  louer  group  are  mnch  larger,  and  are  attached  to  the  edges  of  the  valve  anti  lo 
its  ventricular  surface  near  its  frec  edge.  The  papillary  musdes  belonging  lo  this 
lower  group  tend  lo  be  arranged  in  sets  corresponding  in  |H>sition  with  ihe  incisions 
which  separate  the  segments  of  the  valves.  and  there  are.  accordinglv,  three  sets  in 
the  right  venlricle  and  two  in  the  left  ;  but  this  arrangemeni  is  not  c|uite  definiie.  and 
there  is  abo  considerable  variation  in  the  nuniber  of  papillarv  muscles  in  each  sel, 
only  one  being  prescnl  in  some  casc-s  and  several  in  olhers.  However  that  mav  be. 
thc  chordie  teiidine^e  arising  from  the  apices  of  the  muscles  of  each  sel  diverge  as 
thcv  i>ass  upward  and  are  allached  lo  botb  ihe  adjacenl  segments  tif  the  valve.  \\'hen 
disiinct  accessorv  segments  occur,  they  also  receive  the  inscrtion  of  some  of  tlie 
chordae  lendineie. 
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The  Semilunar  Valves.^Alt}iou>;h  rt-allv  helnnging  to  the  pulmonnnMi 
syst('inic  :iort.v.  il  is  convenieiU  lo  omsitU-r  ihest'  vulvcs  along  \viili  llic  hcarl.  sin 
lhfy  prcvent  the  ro^iirgitatinn  of  thp  bltititl  contained  in  ihe  aorUi;  inio  the  ve 
al  tht  compleliun  of  ihcir  coinraclion, 

The  segments  guartlinj^  these  viilves  are  ihree  in  numbcr  in  cach  aorta  and 
attachecl  to  the  fibrous  rin^  of  tJie  aurtic  orificcs.  Each  st-fi:menl  h  a  crcscnifl 
poiich-Hke  strtJcturc,  \vhose  cavity  is  tlireclccl  a\vay  from  the  hcart,  so  ibal  aDy  te 
deiicy  for  the  hlood  to  rclurn  Inun  the  aorta?  int<i  the  vciUridcs  \\ill  tL-sult  in  the  I 
ing  oi  the  jKiuches  si*  that  thf  tlirt-c  are  !>roiiglit  inln  a]kpositiun  aml  efiectuallv  do 
tlie  oriftce.  Their  etricien»:y  is  iiicreiisod  by  ;  i)  the  occiirrcncc  at  the  niiddle  ol  ih< 
Iree  edj»e  of  each  segment  of  a  .small  rtbro-airtilaj^inous  nodulr,  ihe  nodule  of  Aran- 
iius,  which  fills  the  small  g^ap  which  might  atheruiso  be  Icft  at  ihe  ]K>int  of  niectin^ ot 
the  frec  edges  nf  ali  three  segmciits  ;  and  by  ( 2 )  the  aorta  beirg  pouchctl  out  beliiiid 
each  segment  lo  form  a  small  porkot,  a  shtits  o/  Vaha/va,  grealer  opporluniiy  l)eing 
ihus  allott-ed  for  the  blood  lo  enler  the  ca\ities  of  the  \alvcs  and  s*j  (urce  their  ( 
edges  logelher. 

The  segments  u(  the  semilunar  valve;^  tif  the  svsteniic  aorta  ( valvulac  ^uMnilun.in 
aortac)  are  somevvhat  stronger  than  ihuse  nf  the  pulmonar>'  aorta  (,vul\iilac  >t:mk 

Fig.  662. 
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oares  a  ptilmonalis),  and  are  arranged.  if  considered  with  reference  tn  the  planeš 'i 
the  bodv.  the  hcart  hcing  in  siin,  so  that  one  is  situateti  anteriorly  and  ihc  oihtf 
two  right  and  left  posterioriv.      In  ihc  piilmonary  aorta  one  valve  segment  will  bc 
posterinr  and  the  othera  righl  and  left  antoriorlv.      If.  ho\vever,  the  heart  be  hdd 
so  that  its  ventriiular  septum  lies  in  the  sagitlal  plane,  thcn  the  valve  segments  diBer  j 
by  60°  from  the  reLitive  position  given  aljo\e,  thosc  of  the  pulmonar>-  artcr>'  beingj 
arranged  so  that  one  lic*s  anteriorly  and  the  oiher  two  riglit  and  left  posterii)rf3r, ! 
while  in  the  svstemic  aorta  one  U  postcrior  anfl  the  nther  two  right  and  left  anter-| 
iorlv,   an    arrnngement  to   he  expecied    fmm    the   manner  of  de\elopnient  of  ih 
valves  (page  710). 

The  Architecture  of  the  Heart  Muscle. — The  musculature  nf  the  wall8 
of  the  auricies  is  rclatively  verv  thin,  and  it  is  difhcult  to  distingtiish  any  definile 
arrangement  of  iti  fibres  in  lavers.  Grou]«  i>f  fibers  can.  howcver.  be  riistin- 
guished.  and  of  thcsc  ccrlain  are  ronfined  to  each  auricle,  while  others  are  comiiion 
to  the  t\vri. 

01  ihe  fasciculi  proper  to  each  auricle  lwo  principal  groups  can  be  recognizctl. 

I.  Annu/ar  /asrUuti,  which  siirround   the  orifices  ol  the  veina  entering  thf 
auricies,  and  represent  the  contnniation  of  ihc  circular  muscle  layer  of  the  veins  in^ 
the  auricular  walls. 
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2.  An&ifortfi  /asdcu/i,  which  ulce  tlieir  orijjiii  from  the  auriciilo-vcntriciilar 
lis  rinj;  anterioriv  and  uAtfiul  over  the  auriclc  to  inscrt  into  tlie  fibroua  ring 
[ri<>rly.  These  bundies  are  simated  as  a  rule  more  deeply  than  the  annular 
:uU  and  produce  tht  pectinatc  mus- 

■  •■  FiG.66i. 
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of  the  auricular  appcndai^e,  as  •<»:g\\ 
irtain  columnar  olcvations.  covered 
ndoc.irdium,  \vhich  occur  iijion  the 
siiriact^  of  the  walls  of  the  auricles. 
The  fascicnli  common  to  bolh  auri- 
ire  developed  only  in  the  neighlx>r- 
of  the  .luriciilo-ventricular  jjroove. 
constilute  ihin  superficial  bands, 
b  run  parallel  to  iho  groovc.  The 
ior  fasciculus  is  bn»ader  and  more 
y  developeii  than  the  pusteririr  one. 
The  aoricnio-venlriciilar  hbnms  ring 
i  an  almost  complcle  sej  ju  nit  ion  bc- 
1  ihc  musculaturo  of  the  auricles  and 
of  ihe  ventrides.  tlie  only  direcl  con- 
on  bctwcen  the  two  lwing  furnied 
slender  auriatlo-ventricuiar  fasct- 
;  This  takes  ils  origin  in  the  pos- 
•  wall  of  the  right  aiiricle  close  to 
uricular  seplum  (His,  Jr. )  and  passes 
cward  towards  ihc  upper  border  of 
nuscular  portion  of  the  ventricular 
m  (  l*"ig.  663).  HcTe  It  bcnds  {orward  and  runs  across  the  septiim  in  the  Hne 
nction  of  its  menibranous  and  muscular  portions,  and  is  lost  ant<*riorly  in  the 
ulatiire  of  the  vt-ntricles.  The  csislence  of  ihis  aiiriculo-ventricular  fasciculus 
considerablc  importance  in  connection  vvith  iransmission  of  iho  coniraction  w'a\e 
the  auricles  to  the  veiitrlcles.  the  applicatiun  of  a  clainp  to  the  bundlc  having 
shown  to  pnxince  heart-block  (Erlanger). 

!t  can  rcadilv  be  perceivwi  that  the  muscle-fibrcs  of  which  the  walls  of  the 
ricles  ;ire  c«Mnp()seti  are  arranged  in  more  or  less  definJte  lavcrs,  and  that  the 
tion  of  the  tibres  in  the  deeper  layer5  is  difTerciit  from  that  of  the  more  supcr- 
ones.  The  descriptinns  nf  the  varioiis  layers  and  of  their  relations  to  one 
^  vary  greatly  in  difierent  authors;  in  that  given  here  the  rcsults  oblatned  by 

MacCalhini,  by  ihe  apphr;itii.>n 
of  more  suitablc  mcth<Kls  than 
were  available  to  the  earlier  ob- 
ser\'ers.  win  bc  folloued. 

The  fibres  of  the  ventrides 
can  start  onlv  from  the  fibroiis 
rings  surrounding  the  ventricu- 
lar oritices  or  else  from  the  sum- 
mits  nf  the  mii^culi  papjllares.  lo 
ivhich  a  ceitain  amnunt  of  fixa- 
tion  is  afiorded  by  the  chnrda^ 
tendine.e  and  tj^eir  attachment 
to  the  auriculo- ventricular  valves. 
It  will  be  coiivcnient  to  regard 
the  tibrous  rings  as  ihe  principal 
points  of  origin,  and  the  most 
suptrfidal  iayer  t»f  the  muscula- 
t\ire  may  be  said  to  arisc  from 
them  and  from  ihe  lendinons 
ivhich  descends  upon  the  pnsterior  surface  nf  ihr  rnmis  arteriosiis  touards  the 
auriciilo-vcntricular  ring.  Those  fibres  \vhich  take  their  origin  frum  this  ten- 
is band  and  the  right  ring  wind  in  a  lefl-handed  spiral  over  the  suriace  of  the 
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ventricles,  and  whcn    tliry  reach  ihe  alK■^,  x\wy  b)en(l    iipon  themselves' 
clecply  and  ui>\vard  uj  terminate  in  the  piipilkirv  nmscles  of  ihe  led  venlricle.    ii»se| 
fibrcs  vliich  arist*  iroin  the  left  Huriculo-ventricular  (ibrous  ring  cruss  thc  postcrioni 
,  tervcntricular  groove  and, 

ing  bencath  the  (ibrt-s  Irum  ib 
Trn.ion  nf  "jfht  ring,  cncirclc  the  right  \ 

Lcfi  Aifaa^ t:unii>iiru:rirau»     tricle  and  ftnjUlv  terminale  in  ib 

■       fffic':£;il-rfice  m^^^^^^V   nn»Wles   o*   tha(  v« 
irick. 

On    ihe    removal    of    the 
superficial  (ibres  a  deeper  sel  ■ 
seen,   i,vhich  sccm   to  form  l«9 
inuscular  concs.  t-ach  surroun 
ing   one  of  the   vcntricies. 
the  adult  heart  it  is  diflicult  I 
perceive  ihe  true  relutions  ol  th 
two  cones,  but  in  the  hearts  i 
voimg  individuals  up  to  lwn( 
ihrec  vcars  o\  age  it  has 
fijimtl    thai    both  ihc  concs 
funiied  by  the  cur\  ing  of  a  < 
tiniious  sheet  of  fibres  in  an  S-shaped  inaiiner.      Thi>  tterp  skeei  of  fil>res  tak«  \ 
origin  princij>ally  from  the  right  auriciilo-\-enlricular  librous  ring  and  Irom  the  t« 
dinoiis  band  of  the  coniis  arieriosiis,  ;in<i  encircles  the  right  ventricle,  Unng  bene 
tlie  superticial  layer.     When  it  reaches  the  posterior  bordcr  of  the  ventricuiar  i 
liini,  it  passes  fonvard  in  ihat  structnre,  and  then  encircles  the  lefi  ventrirle,  te 
nating  tinallv  in  the  papillarv  niiiscles  of  that  ventricle.      The  dccp  tihres  uhich  ari 
froni  the  Icft  fibrous  ring  are  enlirclv  confined  to  ihe  left  veniride,  forminga  circub 
bund  siirrounding  its  iKisd  portion. 

Structure. — The  heart  m\iscle,  the  mvocardium.  is  both  covered  and  line 
with  serous  meinbnuic,  the  epicardinm,  as  the  \isceral  laver  of  llie  pericardiuin  i^ 
often  called.  investing  it  cxtfrnally  and  the  endorardium.  continuous  wtth  the  intu 
of  the  largc  blood-vessels.  clothing  aH  parts  of  ils  e]aboralely  niodelled  inner  iurtjc 

The  epicardium  corresponds  in  its  general  structure  uith  oiher  paris  ol 
poricardium.  consisting,  as  do  nihcr  serous  membmncs,  of  a  sinile  Iaycr  of  endothctii 
cells  that  covcrs  its  free  surfacc  and  resls  upon  a  strnivini  of  tibro-elastic  connectti 
tissue.  The  elastic  librilhe  are  very  tine  aiid  nuinerous  and.  jmmediatelv  bene:ith  i" 
endothcUiim,  form  a  deasc  net-\vork.  \VIien  not  separated  froin  the  inuscle  by 
siihserous  fat,  as  it  con- 

spicuously  is  in  the  in-  f"ic.  666. 

tervcntricular  and  aiiric- 
iilo-ventricular  grooves. 
th«  epicardium  ia  inti- 
mately  altached  to  the 
subjacent  muscular  tis- 
sue.  The  numerous 
branclies  of  the  coron- 
ar%*  \essels,  as  U'ell  as 
the  ncr\e  trunks  and 
ihe  microscopic  ganglia 
connecied  uith  the  car- 
diac    pkx«ses,    lic    be-  •^ea«  muscie 

ncalh  the  epicardium  or 
within  its  deepest  laver. 
Theendocardium 
foUows  ali  the  irregiilar- 

ilies  of  the  interior  of  the  heart.  Ilning  cverv  recess  and  covering  the  free  snrf^^ 
ihe  valves,  lendinous  cords  and  papillar\'  niusoles.    -It  consists  of  the  cmiothelii 
and  the  underlying  connectivc  tissuc.     The  latter  is  difierentiated  by  the  distribu 
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VESSELS   OF   THE    HEART. 

;  o'  the  elasiica  into  two  strata,  a  ihih  subcndothdial  Iayer  practicaliy  free  from  elastic 
^t>roi>  and  a  broad  Iaycr  in  vvhich  the  elasiica  prcclominales.  Tlic  tlecpcsl  stralum 
2'    tVic  endocardium  is  continuous  with  the  endomvsium  thai  penctratcs  beUvten  ihe 

The  valves  coiisist  of  duplicatures  uf  the  endocardium.  in  their  thicker  parts 
^J^engthened  by  an  inlermcdiate  middie  Iayer  of  tibro-clnsdc  lissue  prolongecl  from 
-  •^«  librous  rin^  cif  aitachment.     Touards  tlie  frec  margins  of  rhe  valves  ali  three 
•^-^ers  are  hlondc-d  and  rcdiicoci  to  a  thin  fitirous  slratuni  covcrcd  by  endolhclium. 
*\  the  auriciilo-vcnlricuhir  Icaflets,  tlic  tibro-clastic  tissuc  of  ihu  clKird;:«  tendineze  is 
mlinuous  with  the  middie  laver,  while  meayje  periphcral  bundles  of  miiscle  niay  be 
\  >rfsi-nl  beneath  tke  endi)C;ir<liuin.    Al- 
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'^briuj^^h  thinner  than  the  auriculo- 
N-eiitricular.  ilie  pulinondry  an(i  aoriic 
Memilnnar  valves  posscss  csscnliallv  tfic 
same  stnicturu,  the  cndocardial  laycr,^ 
however,  being  ihickened  to  produce 
the  noduli  Aiirantii. 

In  additiun  10  the  structural  dc- 
tails  of  the  fibres  coinposinjjf  ihe  myo- 
cardium  already  descrit>ed  in  connec- 
lion  with  ihe  general  hlstology  of 
nmscle  (pa^e  4f>2),  it  niay  be  noted 
tlial  in  ihe  innnediate  vicinity  uf  iheir 
nuciei  tlie  fibres  ol  the  heart-miiscle 
constantly  contain  accuniulations  of 
undifTerentiated  sarcoplasm  in  which 
lie  jjroups  of  hijjhlv  refracting  bro\vn- 
ish  granules  that,  undcr  moderate 
magiiificalion,  appcar  as  pigment  al 
ihe  ptik-s  of  llie  nuciei  The  musclc- 
fibres,  branching  into  nel  work5  willi 
loini  iiarrow  ineshes,  are  held  logether 
by  dclicatc  lamelUt'  of  connectivc  lis- 
sue. ihe  endoii)ysiuiii.  which,  together 

wlth  the  more  robust  scpta  that  as  the 

perimysivim  invcst  the  muscular  bun- 

dles.  support  the  blooH-vesscIs.     The 

relation  of  the  capillaries  to  the  muscle- 

substance   is   unusuallv  inlimate.    the 

capiUary  loops  often  modelling  the  sur- 

lace  of  the  libres,  lyin^  in  deep  grooves 

almosc  completcly  enclosed  by  the  sur- 

roundinj^  sarcoiis  tissiie  (  Meigs).     Al- 

though  niuch  less  constanl  antl  typical 

than  in  the  ventricular  niyocardium  of 

manv  of   ihe    lower   anirnals,    as   the 

sheep.   goat,  and  ox,  Uie   imiierfect]y 

dif?erentiated  tibres,   kno\vn  as   fibres 

o/  Ihtrkinje,   are  representcd    in  the 

hnman  hcart-muscle  by  subendocartiial  fibres.     Therc  is  rcason  to  fx-iieve  that  thcse 

fibres  are  rel.iti^d  to  the  co-ordinatinti  aurirulo-ventrirular  buiidle  of  Uis  (pagc  701.) 
The  Blood-Vcssels  and  Lymphatics  of  the  Heart. — The  heart  rcccivea 

ils  blood-supptv  through  the  two  coronar>*  arteries  which  arise  from  ihc  systemic 

aorta  immediately  above  its  oripin,  the  return  flow  being'  by  the  coronary  veins  which 

open  into  the  right  anride  hy  the  cornnar>'  sinus,      Both  theac  sels  of  vesscis  will  be 

describcd  later  ( page  728),  bnt  it  niay  be  pninted  out  here  that  the  branches  of  the 

coronary  artery  upon  ihe  snrfaceof  ihe  heart  are.  as  a  rule.  ali  cnd-artcries. — that  is, 
arteries  which    fonn   no    direct.  anastomoses  with  tlieir  neighljors.      Practically  no 

blood  can  be  cajried  direclly,  therefore,  by  Uie  lefl  curonary  artery  into  the  tcrritory 
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supplied  by  the  right  one,  or  zicc  Z'ersa,  and  sudden  occlusion  of  either  of  ihc  ; 
wiil  produL-e  serious  distur1>ances  or,  in  some  cascs,  complcte  arrcst  ui  ihe  contn 
lions  of  the  hcart,  Sincc,  howcvcr,  thc  capillarics  of  the  hcarl'a  subslanct,  liiB 
which  each  artcn'  is  conlinued,  fonn  a  continuous  not-uork,  a  passage-way  fiji  th 
blocxl  of  one  artfrj'  inlo  the  tcrritoiv  nonnally  supplied  by  the  olher  may  bc  lun 
by  ihfir  cnlargcmeiit,  o])portuiuly  iur  Nvhich  niav  \ni  alTurded  in  cascs  in  which  ib 
occlusion  of  an  artery  has  becn  very  gradual  in  its  dcvclopmcnt. 

Tlicre  is,  hovvo-tr.  Hnuthcr  uiiy  by  whitli  tlie  ti,ssuc  uf  Uie  hearl  niav  receive  nucriiioai 
cases  tif  gradual  oLxlusioii  of  tiie  coronarv  arteries,  luimelv,  tlirou^h  ilie  'llieln-sian  orificevi 
the  walls  of  ihe  auriclcs  and  Vfiilricl<rs.  Thesc  openings  coniinuiiicate  by  iiieans  t_if  riiiji!lifia 
wllh  tlie  coroiiary  vcsscls.  and  it  has  btTii  sho\vn  c\|ifrinifntally  thal  the  heart  can  i* eneiii^^ 
nmirisli*^!  by  hkiod  [laKsiii^  froni  the  chambeni  of  ihe  heart  ihruugh  the  Thebesian  vcssris  and 
back  into  the  ci^irrmarv  vi-ins. 

The  lymphatic  vesscls  of  the  heart  form  a  net-\vork  beneath  ihe  visceral  Iay 
of  the  pericardium.  and  a  second  less  distinct  net-work  has  also  bc*cn  describ^i 
occurring  lx'nrath  the  cndorardhim.  Thcse  nct-vvorks  cnmmunicaie  wilh  tuTisoisfl 
pnncipal  vessels  \vliich  lie  in  the  anteriur  and  postcrior  jtorlions  of  the  auriciilo-\( 
tricular  gTOo\'r.  The  anirrhr  sti  passes  from  thc  nght  to  the  Icft,  and,  on  reacliioi 
thc  pulmonnrv  aorta,  passes  arotind  its  Icft  surface  to  reach  the  svstemic  aorta,  u|] 
\vliich  it  asccnds  to  terminale  jn  a  Ivniphalic  node  siliialed  to  the  left  of  the  tračna 
The  posterior  sct  opens  Jn  ]jart  intf)  tlie  anterior  one  and  in  part  asccnds  along 
riglit  side  of  tlie  ]julmnnary  aorta  tn  terminale  in  one  nf  the  nodes  situated  bcnftiH 
thc  bifurcation  of  thc  triichea. 

The  Nerve3  of  the  Heart. — Thc  nervcs  of  thc  heart  are  derived  from  thc 
cardiac  plexuses  and.  passing  <lri\viiwardalong  the  aorta-,  aredistriliuted  partlv  totbe 
auriclcs  and  partlv  acLonipaiiv  tlic  coronarv  arteriea  along  thc  auriciilo-venlricular 
g^roove,  where  they  form  the  coronary  pU\\us,  from  uhich  branches  are  dislribule 
to  the  ventriclcs.     O  ver  the  surfaccs  of  the  auriclcs  and  vcntricles  ihe  branches  fot 
a  fine  plcxu.s  situated  beneath  thc  visceral  lavcr  of  ihe  pericardium.  and  from  ih 
p]exus  branches  pass  into  the  substance  of  the  heart  to  terminale  upon  the  rauscT 
fibres.     Some  nervc-fibres  are  also  distribuccii  tn  thc  pcricartlium  and  cndocardiun 
and  thcse  are  regardcd  as  buing  afierent  in  funcliun,  as  are  also  certain  fibres  vb*d 
terminate  in  the  connective  lissue  of  the  he;irt's  m;i11s. 

Scattcred  in  the  supcrficial  plesuses  thcre  are  numerous  ganglion-cells,  soin 
times  occurring  sinj^jlv  and  somctimes  collected  into  small  ganglia.  The>'  tenrf  to  I 
e3|>ecialiy  numerous  around  the  orifices  of  thc  great  veins  opening  inlo  the  auride 
in  the  coronar)'  plcxuses,  and  ovcr  the  uppcr  portions  of  tlie  ventricles.  Il  has  I 
asserled  that  ganglion-cclls  also  occur  cmbcdded  in  the  \va]|s  of  thc  vcntricles,  bul  J 
present  this  requires  confirniation. 

Miich  has  yet  to  lwl^amr<l  eonet-rnin^  ihe  C[ualities  of  the  \'arious  tiurvt-fihrvs  which  pmsli 
the  heart  in  man,  but  it  is  presumahle  that  thcy  resenible  in  general  tht>se  whtch  have  becn  deta 
mtned  exi>erimentally  tor  Uit>sc  o(  thc  Iowct  niaminals.  In  the  latter  it  has  tx--en  shown  thal  t" 
cardiac  pfexuRes  contain  hoth  afferent  and  tffereni  nerve-fibres.  The  cardiac  ii]extises  art-  fom 
by  branches  from  the  pneumo[fastric  nnd  synvi>athetic  ner\es.  and  aniona;  tht-  fil>nrs  from  the  ion 
ner\'e  are  some  u'bich,  ivhcn  stimulated.  cause  a  cessation  of  the  heart's  contractioiis,  wl»c 
they  are  termed  the  inhibitory  nm-fs.  Stimiilalion  of  svmpathetic  fibres,  uOiich,  in  tlii-  dog,  I 
example,  pass  to  the  cardi.ne  plexus  fr«.>m  Ihe  lirst  thnranc  j^neHun  of  the  jpinvHonated  OM 
procinces  an  hjereaiie  in  fither  ihe  rapidiiy  or  the  hitensitv  of  the  heart-beat.  and  ihese  fibres  Jii 
consequentlv  tem^e<l  iUv  aneimifor  ar  auj^mfnlnr  fihres.  Bolfi  ihe  inhibit(ir\- and  au(»incntt^ 
fibres  are  efterent, — ;.r.,  they  curr>-  inipulse«;  froni  the  ner\'e-reinres  oul  to  the  hearl :  m  add 
tion,  the  exlsience  of  ;UTerent  fibres  has  lx-en  detemiined  among  the  pneumopastric  constitueid 
of  the  plexuses,  These  are  the  drf*rf.uor /ihrf\.  so  called  becHiise  tneir  sliniulation  prodiiceS^ 
markea  fall  in  the  blood-pressnre.  not  on  account  of  anv  aclion  upon  the  ht-art-beat,  since  Ib« 
lead  the  stimiiUis  awiiy  frnin  the  heart.  hm  hy  acting  reflexly  upon  ihe  intesiinal  vcssels  so  asi 
produce  their  dilatiilion  and.  hy  ihus  It-sM^ninj;  Ihe  jieripheral  resistanec  agaiiisl  u*hich  the  lic 
niust  contend.  tessen  ihe  \vork  whi<:h  the  orjjjin  has  tn  do. 

\\'hi-thf  r  ifie  varioim  efTen-iit  Hhr»-s  pass  directlv  to  the  muscular  tissue  of  the  heart  or  t 
minate  upon  c.irdiac  ^.TinKhcKi-Cflls  uliich  transmit  the  im^julse  to  the  muscie-lilires  U a  poiiit 
which  reinains  to  Ih-  determined.  aUhuuj;h.  from  analopv  with  \\hat  is  known  as  lo  the  relatiwi 
of  the  cerebro-spin;il  tibrt^  tn  other  porlions  of  the  involunlarj'  muscular  tissue,  it  would  s«ni 
prot»abIe  that  the  pneuniogaslric  efTerenl  fibres  itniiiuate  primari]y  upon  the  cardiac  |        ''"" 
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In  the  mammals  in  which  the  earliest  siages  in  the  dcvelopment  of  ihe  hean  have 
^<n  obscrved.  this  or^an  arisos  as  two  scparale  tubcs  that  aro  fonncd  by  foidint;  of 
fc.<  visccral  mesoblast  near  the  niar^iii  of  the  enibryonic  arc-a.  This  foldin^-  otcurs 
^ile  the  einbrvu  is  stiU  spread  out  upori  the  surface  of  the  yolk-sac  and  pnxluces  011 
%ch  side  aii  elevatioii.  a  heart-tube,  that  projccts  into  the  primitive  body-cavity 
^'ig.  668).  Each  heart-fold  dif^eruntiatcs  into  a  thicker  ouler  or  invoiardiai  laver, 
^  hich  j^ives  rist  to  a  portion  of  the  cardiac  muscle,  and  a  verv  thin  inner  cndocardial 
^Myer.  froni  which  the  scroiis  Hnin^  of  the  heart  is  dcrivcd.  The  latter  consists  of  a 
ingle  straluni  oi  mesoblastic  cells  surrotinded  by  the  niuscle-layer,  but  separaled  by 
i  disiincl  space,  as  a  shruiiken  aist  lics  within  its  monld. 

\Vith  ihe  beginniitK  constriction  oi  ihc  gul-tube  Irom  the  vitelline  sac  and  the 
issociated  appraximution  nf  the  splanchnopleura  of  the  luo  »ides,  the  heart-tubes,  at 
irst  widely  apart,  graduallv  approach  the  mid-line  until  they  mect  beneath  the  ventral 
luHace  of  the  primitivc  pharyn.x.  in  advance  of  the  volk-sac  Upon  coming  into 
rontact,  the  cavities  of  the  two  lieart-titbcs  for  a  brief  period  remain  separated  by  the 
3artition  formod  by  the  npposed  portion!>  of  the  myocardiaI  hiyers.  \*ery  soon,  hou- 
sver,  solulion  of  this  septum  occurs  and  the  lwo  sacs  l^ecoine  a  single  heart-  The 
»ndolhelial  tubes  are  hist  to  fuse,  retaining  iheir  independence  after  the  mvocardial 
ivalls  have  blended.  I  *pon  fusion  of  the  endothciial  Iaycr3  the  converaon  of  ihc  double 
tubes  into  a  single  heart  is 
komplete.  Fig.  668. 

The  early  vennus  trunks 
— the  body-&tem»  fcardinals 
and  jvijiulars)  within  the  um- 
br)'o  and  the  vitelline  and 
allaiitoicf  laterumhihcu]  fveins 
from  the  e.Ktra  embr\'onic  vas- 
cular  net-ttorks — converge  to- 
wards  a  common  sac,  the 
sinus  venosus,  \vl5ieh  juiiis  the 
caudal  end  of  the  cylindrical 
primitive  hearl.  The  slightly 
inpering  eephalic  exlremity  of 
the  latter  becomes  the  trunats 
arteriosus,  frc^m  which  t\ro  trunks,  the  ventral  aoria^  are  prolonged  forward  beneath 
the  primilive  pharynx,  giving  of!  the  aortic  bows  that  traverse  in  paire  the  serlea  (rf 
visceral  arches,  The  primitive  heart  consists,  therefnre,  o(  a  evlinder.  soinewh3t 
coniracted  at  its  anterior  end.  that  occupies  ihe  ventral  mid-line  in  the  later  ccrvical 
region,  The  blood  [)(>ured  into  the  sinus  venosus  by  the  veins  enters  its  posterior 
extremity  and  escapes  antLriorly  through  the  truncus  arteriosus. 

AUhuugh  f*>r  a  brief  peritKi  the  heart-tube  retains  its  median  position  and 
straight  cylindrical  form.  its  increasing  length  soon  causes  it  to  become  In-nt  upon 
itself  and  to  assume  the  S-like  contour  shown  in  Kig.  672  A,  from  an  embryo  of  2. 15 
ram.  in  lenglh,  in  \vhich  the  venous  end  of  the  tube  )ies  heIow  and  to  the  Icft  and 
the  arterial  trunk  af>i\e  and  to  the  right.  The  intcrniediate  portion  of  the  tul>e, 
extending  at  first  dounuard  and  then  obliquely  npward  and  iowards  the  left,  is  the 
primitive  ventricle.  the  earlv  sigmoid  heart-tube  alrcady  suggesting  the  recognition 
of  an  arterial.  ventricular.  and  venoiis  segment 

During  the  further  development  of  the  heart  a  rearrangement  of  thest-  three 
divisions  takes  plače,  since  the  venous  segment,  orginally  bclow.  gTaditally  acquires 
a  position  above  and  behind,  while  the  primitive  ventricle  comcs  to  lie  in  front  and 
belott"  (Fig.  672).  With  the  completion  of  this  rotation.  a  deep  external  groove 
appcars  between  the  ventricular  an<l  venous  chamber.  nou-  \hc  primitive  aurtcle,  that 
indicates  the  position  of  a  Cfjntraoicd  jiassjtge.  the  auricn/ar  cana/  (  F"ig.  672.  C),  as 
the  common  auriculo-ventricular  opening  is  tcrmed.  Coincidentlv  wit[i  the  upward 
migration  of  the  venous  segment,  a  lateral  outpouching  rjf  the  auricular  chamber 
appears  on  each  side  of  the  truncus  arteriosus.     Thcse  expansions,  the  primary  au- 
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ricular  appetidages,  rapidly  increase,  uiilil  they  form  the  most  conspicudus  pjrt  (rf 
younj»  h*-art  (Fig.  673,  t' J,  embracing  the  upptr  part  uf  thc  truncvis  aru-rinisus 
ovcrlving  thc  vcntricle. 

Meanwhile  the  vemriciilar  segment  has  assumcd  the  most  dependent  and  vtntnil 
position,  fnr  a  tirne  apijearing  as  a  transversely  e-\|«»uiing  sac  ( Fig.  672,  li)  ihal  in 
form  recalls  a  greatly  dilatcd  stuinach,  the  iruncus  aneriosus  joining  ihe  "  pyl(ini^ 
and  the  contracted  aiiriculur  canal  suggesting  the  <psophagus.  Soon.  howe\cr,  thf 
higher  right  end  of  ihe  ventricular  segment  siiiks  lo  the  level  and  gains  the  vmlnJ 
plane  of  ihe  left  end,  the  ventricle  in  consequencc  losing  in  uidth  hiJt  gaining  ui 
hcijžht.  A  shallow  lonj:;itiidinal  crescentic  (iirruvs-.  the  later  inUrvcnirUuhr  grt\Ke. 
no\v  appears  on  the  suriace  ol  thc  ventricle  aiid  suggesls  ihe  subdi\ision  ol  ihts  !*jf 

ment    into    right   and 
Fig.  669.  chambers,     at     the 

lime    indicating    the 
tion  of  thc  growing  mi 
nal  partition  that  teads 
this  separation. 

Scclions  of  the  y 
heart     C  Fig.    670  ) 
thc  venous  and  ventrici 
.si-gmi-nts   as    widely  c 
municaling  portions  oi 
signioid  tube.  thc  wall 
Mihich  are  composcd  nf 
myocardial    and    end 
lial    layers.      In  somevri 
older  embr)'05  ( Fig.  671 
thccf>mmunication  hetin 
tht-sc  divisions  of  thc  heart- 
tube  exhibits  a  slight  cf>n 
tniction.  marking  the  pos: 
tion  of    the  later  auricul 
canal,  uhich  becomesa 
ro w    t  ranh^enrf*    cicft   that 
connects  the  primidvev 
tricle    with     the    auri< 
chamber,       The    my 
dial    layer    o{    the    h' 
wall,    particularly    in 
ventricle,    also   show5 
beginning  of  ilit  tra! 
that   invaginate  th( 
thelial    lining    and 
uallv  Icad  to  the  consp 
ous    modetiing    of    ibe 
interior  of  the  adult  h 
Frontal  seclions  ol 
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young  human  heart  ( Fig.  674,  ..^1  show  the  commencing  separation  of  the  ventrici 
and  auricular  chambers  into  right  and  left  halves.      This  division  is  eflected  by 
formaiion  ol  a  vertical  partition  consisting  of  an  iipper  anricnlar.  a  middic  \nKiilar' 
and  a  lower  vcntricnlar  part.  siipplemcntcd  hy  thc  aortic  septum  that  apiiears  in  thc 
Iruncus  arteriosns  and  sulxiivides  tlie  laller  into  ihe  pulmonarv  and  svstemic  aori 
The  sul*divisi(in  ol  the  auricle,  uhich  anticipates  that  i)f  the  veiUrJcle.  begins 
ihe  f4>urth  \veek  \i  ith  the  downward  e.\tension  of  a  crescentic  fold,  ihe  auricuiar  n 
intn,  or  septum  prtmum,  that  grathiallv  gro\vs  fniin  the  postero-superior  wall  of 
auricie  to\vards  thc  auricular  canal  and  h]ses  \vith  the  partition  thal,  as  the  sep\ 
iHtertnrdhtm,  is  formed  uithin  the  can;*l  by  local  tliickening  of  its  anterior  and 
terior  lijis.     In  this  manner  not  onlv  ihe  common  auricular  chamber.  biit  also 
transversely  elongated  auriculo-venlricular  u]>eiiing,  is  separated  into  a  right  and  a 
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leh  half.  The  interauricular  partition.  however,  is  not  completc,  since  an  openinjj 
iippuars  in  its  upper  part  e\(-n  before  il  has  finished  tts  downward  fi;rowth  and  union 
ft'ith  ihe  valvulnr  septtinv  This  opening  enlarges  and  rcmains  as  ihe  /i>rame»  ovaU 
ihat  persists  imtil  birlh  as  a  diri:ct  passa^e  lor  the  blutid  froni  the  righi  into  the  left 
luriclc  durinjj  the  continuance  u\  the  (telal  circiilation  (page  929). 

The  subdivision  of  the  ventricular  chamber.  which  commencea  a  littlc  later 
:han  thal  of  thi?  aiiriclc.  is  accompHshed  chieflv  by  the  forniation  of  the  ventricular 
reptum.  The  latlcr  grows  froni  the  postero-inferior  wall  of  ihe  ventricie  as  a  cres- 
:entic  projection  thal  roniinucs  inward.  a  thickeninfi  of  the  ventricular  \vall  tx)rre- 
iponding  in  positi<in  \vith  the  c.\ternal  interventricular  ^rfnive.  The  parlition  ihus 
brmed  extends  tovvards  the  auriculo-ventrirular  oj)en[ng,  where  it  meeis  and  fuses 
*-ith  the  septtjm  intermetlinm,  in  this  nianntr  insuring  the  communicaliuii  of  the 
-ight  and  left  auricics  with  the  corresponding  veniricles  through  ilie  iiuervemng 
'cspective  ponions  of  the  valvular  opcning. 

The  isoiation  of  the  t\vo  ventriclcs  from  each  olher,  howevcr,  is  not  at  first  com- 
plete,  owing  to  the  \'entricular  partition  being  imperfect  above  and  in  front.  This 
leficiencA'  Is   overcoine   by  the    down- 

A-ard    e.\tension   of    the   aortic   septum  F'<<5'  ^To* 

AHthin  the  bulbus  aneriosus  (as  the 
jomewha!  dihted  lower  end  of  the  tnin- 
cus  arteriosus  is  now  appropriatcJy 
callcd )  until  il  mects  and  fuses  wilh  the 
ventricular  jjartition.  thus  completing 
the  separation  of  the  cardiac  chambers 
into  a  righi  and  left  heart.  The  part 
!)f  the  ventricular  partition  contributed 
!>y  the  aortir  seplum  always  remains 
:hin  and  consiitutes  the  pars  Tncmbran- 
\<ea  of  the  adult  organ. 

Coincidcnilv  wiih  the  foregoing 
:hangcs.  the  auricics  undergo  impor- 
ant  modih cations  in  their  relations  \vith 
,he  blood-vessels  opening  into  them. 
During  the  development  of  the  auricles, 
:hc  ovai  sinus  veiiosus,  into  which  is 
:onveyed  the  hlootl  retumed  hy  the  vi- 
:elline,  allantoic  'umbilicali  and  body- 
/eins,  elongatfs  trans\'erse!y  into  a 
n^escentic  sac.  the  convexityof  which  is 
in  contact  with  the  back  of  the  auricles, 
its  opening  into  the  latter  having  shifted 
so  that  it  is  in  relation  witl)  on]y  the 
right  half  rif  the  auricular  chamber.  With  the  expanded  body  and  righl  hont  of 
ihe  vcnous  crescent  communicatf  the  vessela  that  later  are  reprcsented  by  the  superior 
md  inferior  vena*  cav.e.  vvhile  the  elongated  and  smaller  Uit  horn  rcceives  the  left 
duct  oi  Cuvier  that  bccomes  the  coronarv  sinus. 

For  a  tirne  the  opening  of  the  sinus  venosus,  or  simts  reitniots  f  His),  into  the 
heart  occtipics  the  posterior  wall  of  the  right  half  of  the  auricle.  It  is  guardcd  by 
the  vttwus  valve,  consisting  of  a  right  and  left  leaflct.  that  is  prolnnged  lon**arci 
a]ong  the  roof  of  the  auricle  as  a  cresccntic  ridge,  the  septum  spurium  (  Fig.  674,  A ). 
VVith  the  continucd  appropriation  of  the  venous  sinus  by  the  expanding  auricle.  the 
single  aperture  of  thV;  sinus  disappcars  as  the  sac  becomcs  part  of  the  auricular 
chamber,  thercupon  the  two  ven;e  c-a\x  and  the  coronarv  sinus  open  directiv  into  the 
right  auricle  by  an  independent  orirtce.  That  of  the  superior  cava  lies  in  the  iipper 
posterior  part  of  the  auricle,  that  of  the  inferior  cava  being  ]ower  and  more  lateral, 
with  the  smaller  orifice  of  the  coronarv  sinus  slightlv  1"k1ow.  The  septum  spurium, 
the  greater  i>art  tif  the  left,  and  the  \ippcr  part  of  the  right  segment  of  the  arching 
fold  that  originally  siirrounds  the  opening  of  the  sinus  venosus  disappear  during  the 
appropriation  of  the  venous  sac  by  the  auricle.     The  lower  pajt  of  the  righl  leaBet, 
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cm  ihc  contrary,  (jersisls  and  diffcrentiates  into  thc  larger  Eustachian  \'ahe,  ihai 
jjuards  thc  lovier  inargiii  oi  the  inferior  vena  cava  and  direcis  its  blood-strcain  timardi 
the  foramcn  ovale,  and  the  smallcr  Thebesian  vaJve,  that  protects  the  orihce  d  thc 
coron:iry  sinus. 

As  abovc  notcd,  the  scparation  of  ihe  two  aiiricles  is  incomplete  on  accountol 
ibc  f.xistence  of  iht*  forainen  nvale  ttithin  the  interaiincular  partiUuii.  From  tberooi 
and  anterior  wall  uf  the  rijjht  auriclc  an  aciditional  and  relati\  cly  thick  cresceiitic  ridce. 
the  septitm  secunduni,  urches  around  the  foramen  ovale  of  which  it  fornu  t)ie  ajitvnor 
ur  ventral  (}oundary>  U  lies  close  to  and  paraltel  with  the  aiiricular  sq>luin  onn 
fuses  below  with  the  louer  part  nf  the  left  segment  oi  the  venous  valve  to  form  ihf 
iimbus  Vieussenii  that  latcr  limits  the  fossa  ovalis,  inarking  the  former  position  oi  ibc 
foramen  ovale.  The  latter.  iheieiure.  is  iiicluded  Iietwcen  lwo  paitiallv  overjapj^nj; 
crescentic  margins,  tliat  contributed  by  the  septuni  auriculuni  lying  behind  and  to  thp 
left.  and  that  by  the  septuni  secundum  in  front  and  to  the  right.  a  narrow  aagitlal 

cleft  interveninfi  so  that  the  surfa<e« ot 
the  Iiinale  borders  are  not  in  contact. 

Sincc  the  division  nf  the  heart  bito 
a  ri}iht  and  left  side  is  in&eparablv  con- 
nected  uith  the  development  of  the 
lungs  and  the  consequent  ncceasitj  for 
a  distinct  piilmonary  circulation,  provis- 
ion  for  the  return  of  the  blood  hx>in  the 
lung^  10  the  heart  is  tnade  by  the  earljr 
forniation  of  the  pultnotiary  ivruu. 
Thcse  arise  in  pairs.  one  pair  for  eacfc 
lung;  close  to  the  heart  each  pairunites 
into  a  sinile  right  i>r  left  sttrm  that,  in 
turn.  joins  witli  its  fellow  of  the  oppo- 
site  sitie  l(i  fonn  one  short  cominoo 
trunk.  Kor  a  tirne  none  of  these  ves- 
sels  communicate  uith  the  hean,  but 
later  the  common  stngle  putmonary  \^ 
opens  into  the  left  aiiride  close  to  the 
sepUMJt.  Whh  the  subsequcnt  grovtb 
and  expansion  of  the  auricles  an  appro- 
priation  occurs  on  the  left  side  simiUr  to 
that  afiecting  the  sinus  venosus  on  the 
right,  in  conseqHence  of  which  thcsliort 
common  pulmonan'  vein  is  first  drairn 
into  the  heart,  to  lae  followcd  ncxt  bv 
the  two  &econdar\-  and.  finally.  by  ihc 
four  primary  piilmonar>'  veins.  ali  ol 
which  then  open  by  separate  orilices 
intn  the  enlargm^  Ifft  aunde.  Tfiefre- 
quent  variations  in  the  ntimber  of  the  pulninnar\'  veins  and  ii^  their  relations  to  the 
heart  are  usnally  tn  be  referred  to  arresi  or  mndifiration  of  this  ftttal  appropriatinn. 

The  differentiation  of  a  right  and  left  aitrit-uh-ventrintlar  valve  procecds  frnm  the 
siibdivisinn  of  the  auricular  canal  hy  the  septuni  intennetliuni.  The  tatter  is  fnrmed 
by  the  appro.-«  i  ni  ali  un  and  union  of  the  median  cushiun-like  projections  upoo  tbe 
ventral  anti  dorsjil  \valls  of  the  rommon  anriculo-venlricular  opening.  The  imol^ 
iiterated  lateral  portinns  of  the  latter  are  trlangular  in  outline  and  guarded  hy  pro- 
liferations  of  the  endocardiurn,  Those  nf  the  Iower  margins  6f  thevalves  elongate 
and  project  into  ihe  ventricies  on  the  right  side,  giving  rise  to  two  leaflets,  and  on  the 
left  to  a  singlc  tlap.  An  additional  projongation  from  the  partilion  mntributcs  a 
!>epta]  leaflet  on  each  side.  In  this  nianner  the  complement  of  flaps  for  the  tricuspid 
and  bicuspid  ( mitral  s  vaU'es  is  t*arly  provided.  The  close  relation  l>etween  the  leaf- 
lets and  the  aitached  reslraining  bands,  the  chordre  tendinrje.  rcsults  from  ihf 
5econdary  union  of  the  inintatiire  flaps  \vith  ihc  trabecula  of  the  spongj-  myocardiuni 
of  ihc  young  heart.     The  loose  muscular  \valls  undergo  partial  consolidation,  so  that 
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R«ft>"»'nirtiiiitii  ot  devekntnfc  Itearto;  A.  Irom  humun  embrjo  nI  iMl*y»  (5  mm.  kfoIkm  leiiulh)  1  J7,  einlo- 
tbclnl  b«an  Irom  same;  C.  lA  ys  da)-«  (it.?  rnm. ) ;  la,  la,  rlgtit  And  teli  auiK'!«!  rvprcsciiled  \iy  Uitgc  auTkulmr 
■IipcndacM;  rv.  /ti,  rfght  ntid  Ml  veiilricret.;  ta.  truiuu«  »rtenosuc;  f.  rftdolbetlal  t«bv;  ar,  auriculD-v«ntrtcuUir 
canal ;  ag,  intcrvcntncular  grouve.     >.  x>.    {Draum/ram  Hit  mode/i.) 


lUsTunUmctionK  uf  dc%-eIopiing  h^iinfi ;   .4,  poclcTior  h&lf  of  h«nTl  ni  human  cn^bryo  of  30  di>'H  ho  mm.)  M«n 
trom  in  fiont ;  £.  ume  ftom  cml>ryoai  3Sda>s  (C in  prccrdinic  riRiircj;  C.  »nmc  hcnrt  u|>tiMn)  m"  '1^1)1  sidc  »liuuiiig 

valvr;  It,  !«|'lutn  inlcrmciliiimi  m,  Iv.  tigMl  aml  Icft  vcntiiclc^:  /a. Ml  auiicli:  ^  mjs', /ui-,  Ti|cbt  tiiid  Wl  auriculo- 
ventncular  v-alvM  ;/n.  I.iniim-n  ovalr,  occupif«!  in  A  and  /I  hy  »rtm*;  *i^,  »efAunt  seoumlum:  tw,\rit  liraH««!  o( 
vmottft  valv«;  jr.  »<-,  sHjjcnor  and  inkriur  vena  v.ivn ;  rs.  votunaTy  stiius;  /rff,  Icft  <ltn:l  ol  Cuvier;  ikh.  aortic 
•rptum  in  ininciit  xrt«iiohUs.     >:  30.     (D»atvn/iam  lf»$  m^ntUls  \ 


or  mcKliT^itiir  hancls:  whilp  the  majorin'  retain  thfir  freednm  to  a  Icsser  degree  antl.  as 
tlie  coUimniE  came;p,  protlvice  the  crinspiciious  irifKieDinjj  of  the  intcritir  of  the  ven- 
tricles.     The  muscular  tissue,  which  at  6rst  exte'nded  lo  and  even  within  the  valve- 
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leaflets,  subse<|uently  underjjoes  partial  aLrophy  aiid  disap]»ears  from  the  f^al>■^  ■■ 
adjoinin^  parts  of  the  attachcd  bands,  ihc  latter  thereby  bting  convericd  iiu.-  in 
fibrous  chorda^  tendinca*. 

Kvcii  bLforc  thc  loiv^itudinal  suMivision  of  thc  btilbus  arteriosus  occurs,  iJk- 
junction  nf  ihis  tube  \vitli  tlit-  prinjiiry  vcturicie  is  inarked  hy  four  cushion-)ikc  tliick- 
enin^  that  projccl  froni  ihe  interior  of  ihe  biilb.  These  elevations,  which  consibt  ot 
imniiUure  connuctivc  tl^sue  ctjvtred  by  enduthdiuin,  furnish  iht  iL-aflets  of  ihe  agrtic 
anil  j)uhnonary  scmiiiatar  vahcs.  The  formation  of  the  aorlic  septum  uithin  ihc 
bulhus  arteriosus  bejjins  some  distance  above  the  valve  and  imniedJatelv  btlim  [iir 
origin  of  thc  right  and  loft  pnIinonary  artcritii.  From  this  jKiint  the  partition  i;ri^ii 
ally  grfiwsdowinvaid  uiuil  it  ciicountcrs  the  t*Ionyated  lait-ral  pair  of  the  oriji^iiu«)  i  i 
valvc-cushions,  of  uhich  one  lies  in  front,  one  bchind,  and  lwo  at  the  sidcs  of  the  bulb. 
\Vith  tlic  complction  of  ihe  divisiuit  of  thc  bultms  aricriosus  into  thc  svsttmic  ami 
pulmonarv  aort;e,  tlie  seplum  cleaves  ihe  two  lateral  cushions,  each  of  thc  resultin^ 
valvea  bemg  guarded  by  three  leaHets  so  disposed  that  the  original  and  undiudcii 
flap  of  the  pulmonarj*  artcr>*  lies  in  front,  and  that  of  the  aorta  behind.  Ti»e  partial 
rotation  that  later  places  thc  aorttc  valve  behind  and  to  the  left  of  the  pulmooir. 
brings  abnut  thc  disposition  observetl  in  the  adult  ( page  700),  in  u-hich  thc  sin(j!t 
leartet  of  the  aortic  seniihinar  valve  llea  in  front  and  that  \vitbin  tlie  piihnonar>'  ancn 
is  behind  At  (irsl  <xim|)aratively  thick,  the  leaJlets  »iiffer  j^ariial  absoq}iion.  uherehv 
lhey  are  convertcd  into  the  mcmbramms  cusps  that  bound  crcscenlic  pouches,  ' 
sinuses  of  Valsalva,  \vhich  he  betueen  the  leatlets  and  the  wail  of  ihe  \esMfl5i. 


PRACTICAI.   CONSIDERATIONS :    THE   HEART. 

It  is  poRsihle  here  only  to  indicate  with  great   brevity  rertain  chanpes  in 
position  of  the  heart  which  should  be  studied  in  conncction  with  Its  rdalions. 

The  ai>ex  beat,  norma!ly  to  be  found  about  one  inch  below  and  t\vo  inches  to  I 

sternal  side  of  the  left  nipjile,  is  due  lo  tlie  recoil  of  the  left  ventricle  aa  it  empliesi 

contents  into  thc  aorta,  to  ihe  lengthening  of  that  vcssel  as  ihe  blocxl  enlen*  it,  to  thc 
coiisequenl  straightening  of  tlie  arch  (carrying  the  heart  foruard  ),  and  lo  the  al>«*nce 
oi  any  interiKised  lungtissue  o\er  the  "area  of  absohite  dutness." 

The  apex  beat  (and  usuallv  the  heart  itself)  is  (a)  raisčd  in  cases  of  ascit« 
tympanites,  large  abdonilnal  timiors.  and  atrophic  pnlmonary  conditions  ;  {i) 
prfssfd  in  aortic  anciirism,   modiasiinal  grovvths.   puImonary  emphysema,  pleti 
cfiusion,  and  hypcrlrophy  or  dilatatitjn  of  tlie  left  ventricle;  (c)  dhplaccd  faU 
(o  the  right  hy  li-fl  ptenral  effusion,  splenic  tiimors,  hypertro]jhy  of  tlie  rijfht  \en 
cle.  to  the  left  by  heputic  tinnors,  right  pk-ural  eflusion,  hvpertrophv  of  the  left  \t 
tricle.     The  heart  niay  be  drawn  to  either  sido  by  contracting  pleiind  adhc^Ho 
As  the  area  of  absfilutc  d\ilncss — "superticial  cardiac  area" — corrcsponds  to  it 
poriion  of  the  cardiac  substance  which   is  not  scparatcd  by  pulmonan.-  tissue 
the  thoracic  wall,  it  fullo\vs  ihat  its  extent  \'aries  iiiverselv  «ith  the  sizc  or  expaasi 
of  the  lungs.     In  einphvsenia  the  area  of  cardiac  dulness  niav  quite  disappear  ;  j 
the  later  stages  of  libroid  phthisia  it  may  be  miich  larger  than  nonnal. 

In  relation  to  the  anatomv  of  the  vab  e^  and  ca\  ities  of  the  heart,  the  sour 
produced  by  the  passagc  of  blood  through  Ihcm  should  be  considcred  in  conne 
with  at  least  a  fe^v  of  tlie  modilirations  aiusetl  by  the  cbief  i>athological  clianges  th 
afTect  that  organ.  It  may  be  said  here.  for  the  sake  of  cleamess,  that  the/rViC  Jca 
occurs  during  the  contraclion  of  the  ventrides.  whcn  ihe  auriciilo-venlricular  of« 
ings  should  be  closed  by  the  mitral  and  tricuspid  valves  and  the  aortic  and 
monary  orihces  should  be  open,  and  that  it  is  due  to  (rt)  the  shutting  oi  the  valvC 
and  (b')  the  impulse  of  the  apex  against  the  thoracic  wall,  uith  possiblv  s*>me  ad 
lion  from  (r)  the  contraclion  of  thc  walls  of  ihe  venlricles.  although  this  latter  fatt 
is  doubifiil. 

The  second  s<?uttd  occun  during  the  auriculo-ventricular  dilatation.  and  is  duej 
the  closure  f>f  the  pulmonary  and  aorlic  semilunar  valves  cnused  by  thc  recoil  of 
blood-current  brought  about  by  the  elastir  coats  of  the  a4>rta  and  |iulnionary  arteri«. 

If  u  mumiur  heard  o\'cr  thc  chest  is  svnchronous  with  the  radial  pulse  (svstolic/. 
it  occurs  during  ventricular  contraclion,  and  is  U9ually  due  either  (a)  to  rc^r 


PRACTICAL   CONSIDERATIONS:    THE   HEART. 


7" 


tion  of  blood  throiiRh  nn  auriculo-ventricular  valve  tha:  does  not  accuratelv  close  the 
corresponding  «»i>eniny  or  (^)  to  an  obstruction  lo  ihe  exit  of  blood  from  the  ven- 
iridc  at  the  aortic  or  at  the  puImonar\-  oritice. 

If  a  heart  murmur  is  not  synchronoua  with  the  radial  pulse  (diastolic  or  pre- 
systolic),  it  tnay  be  caused  by  (a)  obstruclion  to  the  passagc  ol  blood  from  an 
anricle  into  a  ventnclt;  fmitral  or  tricuspid  stcnosis);  or  i  d)  regurgilation  frnm  the 
pulmonarv  artery  or  aorta  into  the  right  or  left  venlride  Cpulmo])ary  or  aortic  insuf- 
ficiency). 

Of  theae  varioiis  murmurs  those  due  to  mitra)  and  aortic  iiisufticiency  are  by  far 

the  most  frecjucnt. 

Vaivutar  disease  of  ihe  left  side  of  the  keart  (go  per  cent.  of  a]l  cases)  is  more 
frequent  on  account  of  the  greatLT  uork  requirecl  o!  this  side  and  the  associated 
greater  l!ability  to  strain.  rarely  sviddc-n,  iisnallv  tririinjj  bul  oft  rei)t'atcd. 

1.  Mitra/  imujfficiency—^i\  imperfect  closiire  of  the  seij^mems  of  the  left  aurtculo- 
ventricular  val^-e — causes  a  systolic  inurniur.  heard  best  ia)  over  the  apex  and  supcr- 
ficial  cardiac  arca  because  there  the  ear  can  most  nearly  approach  the  left  ventricle 
»'ithoiit  the  inlerposition  of  pulmitniary  tisbuc  or  of  the  ri^ht  ventricle  ;  {6}  in  the 
axilL'i.  because  ic  is  transmitted  in  ihe  direclion  of  the  arterial  blood-current ;  and  (c) 
at  ihe  angle  of  the  left  scapula,  or  between  the  ftfth  and  eiji^hth  thoraclc  vertehn-e,  for 
the  same  reason.  and  because  al  that  p(>int  the  left  ventricle  is  posterinr.  fn  addi- 
Cion.  the  pulmonar>' second  soiind  is  louder  and  sharper  than  natural  f  accentuateti ) 
because  of  the  foIlQwing  series  of  occurrences  which  should  bc  studied  in  oonnection 
with  the  stnicturea  and  cavitics  involved  :  over-filling;  and  distention  of  the  left 
auricle.  imperfect  emptyin^  of  the  pulmonary  veins,  puhnonary  congestion  and  re- 
sistancc  to  the  svstole  of  the  right  ventricle.  increased  fulnessof  the  pulinonary  arter- 
ies,  and  corresponding  increase  of  ihe  backward  pressure  upon  the  pulmonary 
valves,  shutting  lht;m  more  sharplv  and  forcibly  (accentuation). 

Furtherm<ire,  as  the  dlstention  of  both  ventrirles  results  in  hypertrophy,  ihe 
transverse  diamctcr  uf  the  area  of  cnrdiac  clulncss  is  distinctlv  increased. 

2.  In  mitrai stciiosis  (oftLMi  associated  wilh  snme  dcgree  of  mitral  insufficioncy) 
a  murmur  is  usual]y  heard,  preceding  the  pulse-beat  Cpresvslolic), — a)rresponding, 
that  is,  to  the  auricular  svstole.  and,  as  the  left  auricle  is  distended — from  imperfect 
enipcying — and  hence  the  jHilmonary  veins  and  arteries  and  the  right  heart  are 
in  the  same  condition.  there  is  again  a  loud  accentuation  of  the  second  sound. 

3.  Aortic  insufficienev  is  characterized  by  a  murmur  that  IoIIoms  the  radial 
pulse  (diastolic).  occurs  as  the  blood  is  being  driven  back  into  the  ventricle  by  the 
elastic  aorta,  is  heard  best  over  the  stemal  end  of  the  second  right  intercostal  space 
{videsupra),  is  oftcn  propagated  tovvards  the  xiphoid  cartilageor  down  the  left  side 
of  the  stemum.  aad  is  more  rarely  heard  in  the  carolid  or  a\'iHar)'  vesse!«;,  — i.e. ,  as 
it  is  a  murmur  primarilv  due  to  the  reflux  of  blood  from  the  aorta  into  the  ventricle,  . 
it  is,  in  accordance  with  wdl-known  laws  of  phy3ics,  transmitted  in  the  direction  of 
the  current  causing  it. 

The  great  distention  and  sulK{'quent  hypertrophy  nf  the  left  ventricle  caused  by 
its  inability  to  empty  itself  resuit  in  a  marked  increase  of  percussion  dulncss.  As 
the  aortic  valves  do  not  come  together  normany,  the  aortic  second  sound  is  feeble  or 
abscnt. 

4.  Aortic  stenosis  (much  less  frequent  than  insufficiency')  is  usuallv  accompanied 
by  a  svstolic  murmur  heard  at  the  aortic  cartilage  and  transmitted  along  the  great 
vessels  to  the  axilla,  to  the  neck,  ami  along  the  spine,  but  dtfficult  to  distingulsh  frnm 
similar  murmurs  caused  by  disease  of  the  inner  coal  of  the  aorta  or  hy  mere 
roughening  of  the  valves.  As  the  aorta  receives  a  diniinished  tpiantitv  of  bloafi, 
one  factor  in  ihe  production  of  the  apex  beat  is  lesscned  in  effectiveness  and  the 
cardiac  impulse  is  oftcn  aiso  lessened.  Dilatation  and  liypertrophy  of  the  left  ven- 
tricle \vith  subsequenl  secondary  changes  in  the  other  cavities  may  foHow,  but  are 
not  nearly  so  marked  as  in  aortic  insutficiency. 

Vahu/ar  disease  of  the  rij^trt  side  of  the  heart  may,  on  account  of  its  relative 
infrcqucncy  and  to  avoid  repetitinn,  be  even  more  brieflv  summarized  : 

I.  Tricuspid  insuj^cit'ncy — oiten  following  pulmonary  condiiions  obstrucling  the 
circulation — is  characterized  by  (a)  a   low  systolic   murmur   heard  weU  over  the 
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lovver  stemum  on  account  of  ihc  rclation  of  ihe  righl  auriculo-ventrtmlar 
the  iniddie  ol  tlint  bont-  ;  {6)  increase  of  pu'cussiun  area  lo  the  riglu  ":>f  thc  sti 
becauat:  of  Llie  disttntioti  and  dilatation  nf  ihe  ri)j;ht  auricle  that  follow  ;  and,  {c)  fnrni 
the  same  cause  and  ihc*  rvstillant  backwanl  presstjre  nn  the  sjstemic  veins.  a  venr-iis 
pulst;-wavc,  st.*en  bcst  in  ihc  inicrnal  and  cxtcrnal  jugular  on  thc  right  sidc,  b«l  v. 
infrti(juently  recognizablc  on  both  sidcs,  in  the  subdavian  and  axUlary  veins  also, 
as  a  ayHtc>tic  expansi]e  impulsc  in  ihc  livcr  transmitted  through  the  infcrior  cava 
hepatic  veins. 

2.  Tricuspid  st^ttosis,  like  tliat  of  the  mitral  valve,  is  apt  tn  cauBC  a  pres)'st< 
niuiinur,  and  for  the  same  jihvslcal  reasons. 

3  and  4.  Pu/monary  insuffieiencv  and  stenosis  (discase  of  thc  pulmonary>'alvi 
are  so  rare  and  su  uncertain  in  thcJr  physical  signs  as  to  rcquire  mention  merdjr 
complete  ihe  survey  of  iht;  jjroiip. 

The  varioiis  forms  and  degrees  of  hvptrtrcphv  or  dtlaiaiion  of  the  hc;irt  uhii 
are  associated  uith  the  foregoing  conditions  can  be  rcadily  undcr5t<M'>d  by  ci 
sidering  (he  increased  resistance  and  correspondingly  increased  e.xertion  \ihich 
brought  about  by  (lie  valvular  changcs.     The  cssential  canse  of  hvpertrophv  in 
heart,  as  in  olher  muscles.  is  incrcasetl  work.     The  etiological  faciors  whicfi  neci 
sitate  this  should  be  studied  in  conncction  wtth  the  anatomy  of  the  heart  and  ba< 
been  well  summarized  by  Osler. 

J/vP^rirophv  of  the  /e/l  ventride  alone,  or  wilh  general  enlargement  of  the  heart' 
is  brought  about  by — 

(d  )  Conditions  aflfecting  the  hoart  itseU  :     (  t )  Diseasc  of  the  aortic  \'alve 
mitral  insufticicncy  ;  (.1)  pericardial  adhesions  ;  (4)  sclerolic  myocardilis  ;  <5) 
turbed   innervation  with  overaction,  as  in   cxophthalniic-  goitre,  in   long-continucd 
nervous  palpitation.  or  as  a  result  of  the  action  of  certain  articles.  such  as  tea,  alcobol, 
and  toliiicco.      In  ali  of  these  conditions  the  work  of  the  heart  is  increased.      In  the 
casc  of  the  valve  lesions  the  increase  is  due  lo  the  incn^ased  intra  ven  trie  ular  prcssui 
in  the  čase  of  the  adherent  pericardiuni,  or  the  mvocarditis,  to  direcl  inicrference 
ihe  synimetriciU  and  onlerly  conlraclion  of  ihe  chambers. 

((5)  Conditions  acting  u|x>n  the  bl(x)d-vcssels  :  (i)  General  arterio-sclei 
wilh  or  withtful  renal  disease  ;  (2)  ali  slates  of  incre:ised  arlerial  tension  induced 
the  contniction  of  the  .smallcr  artenL-sundcrthe  inHuenceof  ccrmin  toxic  substani 
(3)  prolonged  muscular  exertion,  which  enomiously  increases  the  blood-pressure  in 
the  arteries  ;  (4)  narrouing  of  the  aorta,  as  in  congenital  stenosis.  ^^ 

Hypertrophy  of  the  righi  ventride  is  met  with  undcr  the  follouing  conditions  \^^k 

(1)  Lesions  uf  the  niilral  valve,  eillier  incotnpctence  or  stenosis,  which  act  by  n^^ 
creasing  the  resistance  in  the  pulmonary  vessels  ;  (  2  1  pu)monary  lesions  uith  ohliter- 
ation  of  anv  considerablo  mimbcr  of  bluod-vcssels  wilhiii  the  lungs,  siich  as  occ*l 
in  emphyscma  or  cirrhosis  ;  (3;  valvular  lesions  on  the  right  side  oceasionjUly. 
not  infrequendy  in  the  fobtus  ;  (4)  chronic  valvular  dise^isc  of  ihc  Icft  heart 
pericardial  adhesions. 

In  the  auricles  simplc  hypcrtrophy  is  never  scen  ;  il  is  always  dilatation  uilh 
hypertrophy.    In  the  lert  auncle  thecondition  dcvclops  in  lesions  at  the  mitral  oritice. 
partjcularly  stenosis.    The  right  auricle  hvpcrlrophies  when  there  is  greatly  increased 
blood-pressure  in  the  lesser  circulation.  uhether  dne  to  mitral  stenosis   or  to  puUiM^^ 
nary  lesions.  Narrouing  of  the  tricuspid  orilice  is  a  less  frequent  cause.  ^H 

Hy])ertrophy  or  dilatation  of  the  cardiac  chamliers  may  cause  pressure,  som^^ 
times  injurious,  on  surrounding  stniciures. 

Great  enlargemerts  of  the  left  ventricle,  as  seen  in  the  l>ovinc  hcarl  of  v-alvuli 
disease,  mav  occasion  compression  of  the  hmer  porlion  of  the  left  lung  when  a  He« 
ation  of  the  mediastinum  towards  the  right  is  prevented.     As  a  rulc.  such  enlarg^ 
meni  compresses  the  louer  part  of  the  left  Inng  companitively  little.      Hnlargemc 
of  the  right  ventricle  lrcquently  causes  a  depression  and  forward  displaccnient  of  ihe 
left  lobe  oi  the  liver  and  ihe  appearance  of  a  pulsating  mass  in  the  cpigastriiim. 

Dilatation  of  the  auricles  is  more  likely  to  producc  serious  compression  of 
rounding  structures  than  is  that  of  the  ventricles  because  of  the  ^reaier  lixation  of  I 
heart  at  its  upper  portion  where  the  auricles  are  placcd.      tnlargement  of  tf>e  ' 
auricle  has  in  some  cases  produced  compression  of  the  left  bronchus  with  conseque|| 
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collapsc  of  thc  lung.  Enlar^a-mcnt  of  tbc  rijjht  auricle  sccins  to  bc  ihc  hasis  ol  thc 
frequt'nily  occurrin^  ri^ht-sidefl  hyfit»'ihorax  of  vaK  ular  hcan  disease.  Compression 
of  thc  arygo3  vi-in  and  pcrhaps  <>i  liie  veiiia  and  Ivmphatics  at  tlic  r(x>t  of  ihc  right 
lung  by  the  cnlaiged  auricle  accouiits  for  the  occurience  of  one-sided  hydrolliijiax 


HfStengel ). 


Rupiure  of  tfic  hean  is  ii5t]ally  secontiary  to  fatty  degeiieration  of  ihe  cardiac 
muscies.  It  may  foUow  a  complete  embolic  obstniction  of  one  of  the  branches  of 
the  coronarv  arteries.  Arterio-sclcrosis  with  slow  ohlitrnition  of  one  or  both  of 
these  arteries  may  result  in  such  a(rophy  of  the  mvocardiiim  as  to  favor  rujitiire.  and 
ihis  atrophv  is  hastened  l>y  the  lacl  llial  ihere  is  no  dircct  aiuLstomosis  between  the 
branches  of  these  vcssels  (pajj^e  7031.  With  anv  of  these  predisposiny  conditions 
present,  rujitvire  may  f4>llfnv  uniisual  esertion,  or  a  beavv  fali.  or  tlirecl  violeiice  to 
the  precordiuni.  or  niav  occur  .spontancousi!y.  Thc  rij^hl  sidc  of  the  heart  is  the 
more  frc'queiitly  invoived,  the  rigltt  auricle  cspecial]y  ;  but  the  cavities  iniplicated.  in 
order  of  freqiiency,  are  the  ngbt  auricle,  Icft  \'cntricle,  left  auricle,  right  vcniricle. 
This  order  prol>ably  results  froni  the  facts  ihal  (a)  thc  riglil  auricle  is  llic  weake»t 
part  of  the  heart ;  \_b)  the  left  ventricle.  though  norinally  the  strongesi  part,  stands 
second  becaiise  it  Ls  speciallv  liable  to  the  myocardial  degeneralions  ihat  result  from 
corf>nary  arterio-scierosis  \  Kc)  the  left  auricle  and  the  right  ventricle,  though  \veaker 
than  the  left  ventricle,  are  less  frequently  affecied  becaiLse  they  are  not  so  liable  to 
such  degeneralion. 

Wound  of  thc  heart  is  not  ncccssarilv  fatal.  A  štab  wound  may  be  folIowcd  by 
litlle  or  no  liemorrhage  owing  to  the  anatomical  arrangemenl  of  the  muscular  fihres, 
some  of  which,  iivhatevcr  thc  dircction  of  the  wound,  cscape  division.  The  thicker 
the  cardiac  uall  at  the  site  of  the  wound  the  more  numerous  the  ribres  and  the 
more  eflfective  their  action  in  prevcnting  hemorrhage  ;  hcncc  wounds  of  the  auricles 
are  more  ccrtaJnlv  and  more  rapidly  fatal  than  woimd3  of  the  ventriclcs.  and  wounds 
of  the  right  ventricle  are  gravcr  than  those  of  the  left.  Pain  and  svncupal  attacks 
are  almost  Hlways  present.  Hemorrhage  into  the  pericardium  nill  W  attended  by 
g^reat  precordi:U  oppression.  there  \vill  be  increase  of  the  area  of  cardiac  dulness, 
and  indistinctness  or  feebleness  of  ali  the  heart  sounds. 

The  antcrior  surface  of  thc  heart  is  most  frequently  wounded.  The  overlapping 
of  the  pleura  (page  1S60)  ieads  to  its  iisual  involvcment  in  wounds  of  thu  heart  or  peri- 
cardium, except  those  that  rcach  the  latter  through  those  areas  of  the  sternum  with 
which  they  are  in  direct  rclation.  AccordingIy,  in  mcet  heart  wounds  a  pleurdl  cavity 
— commonly  the  left — is  found  to  contain  blood.  As  thc  anterior  margin  of  the  lung 
is  aiso  apt  to  be  involvetl.  except  when  the  \vound  is  within  the  lx)unds  of  the  area 
of  cardiac  dulness,  the  blood  in  both  the  pteural  and  pericardial  cavities  niav  be  frothv. 

The  right  auricle  An<l  ventricle  and  the  left  coronary  vessels — running  in  ihe 
anterior  inten  entricular  groove — are  most  frequently  wounded  ;  the  right  auricle  ii 
the  woimd  passes  through  the  inner  end  of  the  right  third.  fourth,  or  fifth  intercostal  ■ 
space  ;  the  right  ventricle  if  it  passes  through  a  airrt^ponding  space  to  the  left  of  the 
sternum. 

As  40  per  cent.  of  the  reporled  cases  operatcd  upon  for  heart-vvounds  ha\e 
rccovered,  it  may  bc  wcll  to  associate  the  study  of  the  normal  heart  with  that  of  ihe 
best  mcthod  of  gaining  access  to  it  for  surgical  purposes. 

Thc  hoart  should  be  cxposed  by  a  flap,  thc  lower  f>order  of  which  corresponds 
to  thc  slxth  interspace.  thc  inner  bordcr  t'»  the  left  btirder  of  ihe  sternum.  and  the 
upper  bordcr  to  thc  third  or,  if  thc  wound  is  high  up,  to  the  second  interspace. 
The  cartilages  of  the  curresponding  ribs  are  dividud  and  the  flap  is  raisetl,  separated 
if  possible  from  the  pleura,  and  turned  outward  by  fracturing  the  ribs.  The  pleura 
is  separated  frnm  the  pericardium,  lo  which  it  does  not  adhere  vcry  closelv, 
beginning  towards  thc  middle  line.  Thc  pericardium  is  then  incisc«:!  and  the  accu- 
mulated  blood  evacualed.  whjch  is  often  a  great  relief  lo  thc  heart.  lo  uhich  the  putse 
quick!y  responds.  Two  fingcrs  are  now  inserted  below  and  behind  the  apex  and 
the  heart  lilted  forward  aiid  sulured.  If  a  second  wound — that  of  exit — is  suspected. 
it  may  be  found  by  t\visting  the  heart  gently  to  the  right  or  left.  The  sutures  should 
go  down  to  ihe  endocardium.  but  should  mjt  enter  the  cavities  of  the  heart.  The 
pericardium  Is  then  closed,  the  pleura  replaced,  and  the  flaps  sutured  in  position. 
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The  same  incision — or  an  cxteiision  downwarH  ol  this  one — wUl  permit  <A  su 
cient  exixKure  tif  the  heiirl  for  cardiac  massage.  a  method  ni  resusciution  in  < 
perale  cases  of  syncope  durinjj  ana^thcsia  which  has  becn  recenlly  employed, 
the  v^alue  of  whlch,  if  it  haa  any,  cannot  now  be  estimated. 

THE   PERICARDIUM. 

The  pericardiiim  is  theserous  sac  ubicli  cncloses  ihe  hcart  and  the  proxtnuI  [ 
tions  of  the  great  vessels.      Like  other  serous  sacb,  iL  consists  of  lwo  Iayers,  one^ 
which,  the  viscera/  !aytr,  closely  in^ests  the  heart  and  at  ils  base  btconica  conlinua 
with  the  parielal  /awr,  within  which  it  is  inv^aj^inated. 

The  visccral  layer,  scjmetimes  temieU  the  f.picardium,  is  an  exceedingly  i 
membrane,  and  is  ihrouj^jhuul  the  ^reater  part  of  its  extent  so  closdv  adhcrent  to  1 
outer  surface  of  the  hi-art  ihat  any  attcmpt  to  detach  ii  resiilts  in  injury  lu  the  sup 
ficial  layers  (jf  the  hcart  musculaiure.  (Jver  ihe  right  sidc  and  the  anteriur  suii 
of  the  veiitrieular  pcn-iion  of  ihL-  hearl.  howcver.  a  certain  aniount  of  fat,  evcn  in  thiii 
pcrsons,  occurs  betu'ecn  the  niuscular  tissue  and  the  epicardiuni. 
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shoM-irig  heart  inicIoKO  by  pcrimilium. 

The  parietal  layer,  much  stron^cr  than  ihe  visccral,  forms  a  somewhftt 
conical  sac,  the  Ikisp  nf  whirh  rests  upon  and  is  att<iched  to  the  diaphragm.  whik  iti 
apex  suirnunils  the  ronts  nf  the  aorlpe.  Nolvviihstanding  its  greater  size,  no  cavil 
exists  normallv  bclween  ihis  and  the  visccral  Iayer,  the  two  being  in  cont 
ihroujjhniit.  excejJt  l)eIow.  where.  lowards  ihe  peripherv  of  the  base  of  the  parie 
cone,  a  sh«;ht  space  occure  which  is  normalIy  ncrupled  by  a  quantity  of  (>ericar<i 
fluid  {lujiior  pfricardii). 

Al  ihf  sidcs,  and  to  a  considerahle  extent  on  ita  anterior  surface^  the  parietal 
hyer  of  ihu  jicricardium  is  iniiteil  tn  or  is  in  rinse  contact  \vith  the  adjacent  pleur  "~ 
At  rhe  iipper  part  of  its  anterior  surface  where  It  covers  the  aorta  it  is  free  from  suc 
contacl,  and  over  a  triaiiijular  area  near  ihe  hjLse  of  the  cone  the  anterii:>r  surfa) 
resls  u[X>n   llie  posttrior  »urface  uf  the  lo\ver   part  of  the  sternuni,  lo  which  il 
uniled  by  some  loosc  areolar  tissne.      PosUrioriv  it  is  free  to  a  conadcrable  extc 
from   the  plcura-.  that  portion  of  it  tt'hich  covers  the  posterior  surface  of  the 
auricle  restinjj  upon  the  ctsophaiiiis  and  the  thorjicic  aorta.     The  base  of  the  c»>i 
is  firnilv  nnited  tn  the  upper  surface  of  the  diaphragm  throughout  its  entire  exlen|| 
the  area  of  attachmcnt  correspondins  to  the  anterior  and  a  portion  of  the  left  iobc< 
the  central  tendon. 
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Above,  as  has  been  staled,  thc  parictul  laver  extends  iipvvarcl  some  distance  tipon 
thc  proximal  portioiis  of  ihe  systemiL'  and  pulniunary  aorlic  beftjre  ])assing  over  into  the 
visceral  Iayer,  but  ihe  amount  to  which  the  x.\vo  vessels  are  invested  differs  considerably. 
H  the  pariulal  layer  be  cut  away  along  the  line  at  wliich  il  becomea  continuouii  with 
ihe  visceral  layer,  two  distinct  lincs  will  be  fouiid  indiaitiii)^;  its  attachment^.  One  uf 
thesc  surrounds  thc  two  aurtie  (,Fig.  654),  which  are  unitcd  by  connective  tLssue,  and 
extcnds  iip\vard  upon  the  syslei«ic  aorta  to  a  pornt  a  litde  beltnv  the  orig^in  of  thc 
innominate  artery.  a  leve!  which  corresponds  very  nc'ariy  with  tlie  upper  border 
of  thc  sccond  cosial  cartilage;  upon  ihe  piihnonary  aorta  (artery )  the  line  does  no* 
rise  quite  so  high,  reaching  to  a  point  a  litde  bclow  where  the  vessel  divides  into 
the  right  aud  left  ]>ulnionary  arteries.  Tlie  otlier  line  of  attachmcnt  is  much  more 
exiensivc  and  complicateti   (Kig.  655).     Starting  from  its  attachment  to  the  left 
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puimonary  veins.  upon  whk:h  it  ascends  (or  a  short  dislance,  it  [lasses  directly  across 
thc  posterior  surface  of  the  Icft  auricic  to  thc  base  oi  the  right  pulmonar>'  veins.  anU 
is  thencecontinued  downu-ard  to  surroiind  the  vena  cava  iiiferior  close  to  its  entrance 
into  thc  right  auricic.  Thence  it  passcs  npvvard  to  regain  the  right  pulmonary  veins, 
and  is  ihen  coniinuet!  armnid  the  vena  trava  superior.  ujKin  \vhich  it  riscs  tu  a  heighi; 
of  aboiit  s  cm.  It  then  passes  tn\vard3  the  left  over  the  posteripr  surface  of  the 
auriclcs  to  reach  ihe  starting-point  at  the  left  pu]monar>*  veins. 

The  existence  itf  these  lwo  separate  lincs  nf  attachment  is  due  lo  a  difference  in 
the  arrangement  of  the  visceral  and  parictal  )ayers  in  the  interval  betvvecn  the  anrt« 
and  the  anterior  surface  of  the  auricles.  The  parietal  layer  passes  direcllv  across 
from  the  aorta*  to  ihe  auricles.  while  the  visceral  layer  forms  an  invcstment  for  the 
vessels.    extending   downw-ard   to  their  origin  from  the  ventricles,   and  is  thence 
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refleoted  upuard  over  ihe  anterior  siirfactr  ol  the  »urtolcs  until  it  ogAin  int-eSS 
I>arietiLl  layer.     There  is  Uius  produccd,  bt-iiVL-un  llie  aortje  in  fnmt  and  the  aunda 
behind,  a  cavity  or  deft,  knovvn  us  tlit'  Iransvfrsc  sititts  oj  tke  fn^ricardium  (  Fig.  654)^ 
tthich  is  conlinuous  at  eiliier  cxtreniily  willi  lliu  general  pcricardiiil  cavily,  and  il 
roofed  in  by  the  parietal  lajer,  whUe  its  walls  and  floor  are  formed  by  the  visceral 
layer. 

In  tlie  rool  of  the  sinus  transversiis  a  slight  iold  is  lo  be  foiind  towards  the  Irft,  whicii 
passes  backuard  to  tlu-  lint-  ti(  aitachment  of  the  rooi  10  ihe  left  auricie  ami  thcnce  obliqoeiji' 
doun^-ard  in  the  vlsa^nil  la>t?r  Ltn-friiig  U*  j«niteriur  slirface  of  the  auricic  lourtrds  tile  ctut 
narv  sinus.     This  duplicature,   k,nown  its  ihe  lestigial/oldcA  ihe  perica  rdi  iim  ilignmfiiiu)  1 
cav.-ie  Hinffttrac),  conianis  in  iis  npper  pan  a  fibrotis  aird  and  in  its  krner  i>ari  ihc  obliqu(  ir»< 
the  left  aiiricle  ;  these  tw<»  stnictiirt-s.  iht-  \ttin  and  fibrons  cord,  togetner  «itli  ihe  con 
sinus,  represjcnting  the  remnins  01  an  origina]  left  suiK-rior  vt_*na  rava. 

It  inay  W  noted  thal  iht  iine  of  attachnient  iA  the  parietal  la>er  beturcn  the  leti  pu^ 
nionar>-  veins  and  the  inferior  vena  cava  cxlends  high  up  on  the  p<»stprior  suriai"c  of  tht  MunVl« 
and  there  is  thus  formed  in  this  region  a  i>oiich-iike  diveriicuUini  o(  the  ()eric7inlium  tthns 
muuth  IiKjks  downu'ard.  This  is  wh;il  luis  l^eti  termetj  ihe  obligiie  sinus  m  tlic  pericardiun 
Its  jKiriet;!!  wa!I  resLs  upon  the  cESuphagus  posteriorIVj  and  in  čase  of  extensiv<-  etTusion  intoih 
pencardial  cavitv,  compression  of  the  tcsophagiis  sumcient  to  inlerfene  uith  the  act  of  sv-alk 
ing  ni;iy  resuit. 

The  Ligaments  of  the  Pericardium. — The  |>ai-ieta!  layer  of  the  pericartiii 
is  united  tu  the  surroundin^  striiclures  by  areolar  tissue  which  mav  condense  in  definll 
bands  termed  pencardial  ItjjamenLs.      Thus  the  tissiie  bet\vecn  the  pericardium  ai 
the  slermim  niay  cnndeitse  t<j  form  a  suprrior  :x\\A  an  infrrior ptritardio-stervai  liga 
»tint.  the  fornier  passinjt;  to  the  posierior  surface  of  the  nianubriuin  stemi  ant 
latter  lo  the  louer  part  of  ibe  j^ladinlus.      Similarly.  bundles  of  fibres  are  attachtd 
ihe  apex  uf  the  pericardial  cone  and  to  the  )jre;U  vessels  of  the  heart,  taking  thi 
urigin  ixu\\\  the  prevertebral  hiver  ui  tlte  cervical  f:Lscia  vhich  is  prolonjjed  down« 
into  ihe  thorax  ;  these  are  i^a  pericardhvcficbraf  ligaments.     And.  finallv,  a  bai 
ha-s  been  described  as  e.viending  from  ihe  posterior  surface  <A  the  |M*ricardiuni  to  the 
upper  surface  of  the  diaphragm  on  cilher  side  of  the  vena  cava  inferior  ;  these  fortn 
tthatare  lernied  \)m: pcricardio-phrtuit  ligaments. 

The  Vessels. — The  arfeht.s  uhich  siipply  the  posterior  surface  of  the  parii 
layer  of  the  pericartiitnn  arise  from  ihc  thoracic  aorta,  and  those  of  the  anterior 
(ace  are  given  off  by  the  inlenial  mainmarv  artery-     The  veius  of  the  parietal 
pursue  cnurses  parallet  \vith  those  of  the  arteriea.  and  open  into  tlit  vena 
behin<l  and  the  suijerior  j>hrenic  or  superior  vena  cava  antcriorIy. 

The  iyntphafi(s  pass  to  the  nodes  Ivinjj  in  the  bifiircation  of  the  trachea.     The  v 
cular  supply  of  the  visceral  laveris  the  same  as  that  of  the  miiscvilar  tissue  of  the  heart. 

The  nerves  distributed  to  the  pericardium  incliidc  fibres  from  the  phrentc  nerv-e, 
especiallv  the  left  one,  and  also  probablv  from  the  cardiac  plexus. 
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The  vi-sceral  layer  of  the  pericardium  is  closelv  attachei]  tn  and  practicallv  insep- 
arable  from  the  heart  muscle.      Il  is  continiious  \vith  the  parietal  laver  al  the  base  o( 
ihe  heart  uhere  the  two  lavers  ensheathe  the  great  vessels,  covering  in  espeda 
ihe  firsl  inch  and  a  half  of  the  aorta  antl  piilmonarv  iirterv  and  leaving.  bctwe 
ihose  vessels  in  front  aiiti  the  auricles  behin<l.  an  open  s|xtce — the  iransverse  sint 
which  ntav  be  the  seat  of  an  effiision  \valled  off  by  atlhesinns  from  the  g^eneral 
cardial  ca\'ity.      The  Ie.ast  resistant  important  strurture  in  immediate  relation  to 
sinus  is  the  superior  vena  cava. — also  intrapericardial  at  its  louermost  purtion. — a 
snch  eflfusion  n^i^ht  therefore  rause  hilness  of  the  veins  nf  the  neck  or  even  c\-ano 
\vithout  the  evidence  fif  a  general  pcricardia)  dropsv  large  enou^jh  to  pne  ihe  1 
concomitant  phvsical  signs  (vide  infra).      In  artificial  distention  of  the  pericar 
the  sac  tends  to  assiime  the  shape  of  two  irrejfiilar  spheres.  the  upper  or  smaller  < 
cnntaining  the  \i^TP_7\i   ves-sels  jiist  mentioned.    the  louer  embracinj;  the   heart. 
ascending  cava.  and  the  pulmonar\'  \'eins.     Al  the  apex  of  the  heart.  where  the  [ 
cardiuni  is  reflected  from  the    dinphragm.   unimportant   sinuses,   analogoiis    to 
costo-phrenic  sinus  of  ihe  pleura.  mav  exist. 
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The  parieuU  laver  of  thc  pericanltum  is  in  relatiun  with  aii  cxtemal  fibrous  laver 
SVhich  L-xitnds  beyond  the  serous  invcstment  of  the  roots  of  tlie  j^ciit  vessels,  blcnds 
with  thcir  outer  coat:^,  and  is  dirt-ctlv  cDiitinuous  uitki  the  deep  cervical  fascia,  thus 
connectinj^  the  pericardinm  with  t\vo  rcapii-atory  agents,  the  diapliraj;in  beIow  and 
the  cer\'ical  mascles  (omo-hyoid;  abuvt.  When  these  act  conjointly.  as  in  a  iull 
insyjiration,  thcv  render  the  pcricardium  tense  and  resisting,  and  minimize  the  pressure 
upon  the  heart  by  the  inflated  lungs  (pajije  551). 

Prricarditis — j^rnljahlv  more  often  i»verltjoked  than  any  othcr  scrious  diseabC 
(Oslcr) — inay  arisc  froni  wound  from  withaut.  as  in  ordinary  pciieiralinjj  wounds 
o£  the  chest.  nr  fruin  within.  as  fnnn  the  jjassage  of  a  foreign  botly  Irom  the  cesoph- 
agus  inCo  the  pericardium  (page  16 J4);  or  it  inay  foUow  extcnsion  of  tlisease  fmni 
contiguous  organs,  as  in  pteuro-pneunionia.  The  aiiatuinical  relations  of  the  peri- 
cardium  explain  thcse  occurrences.  The  more  usual  causes,  aa  rheumatism,  septi- 
csemia,  gout,  and  nephritis,  have  no  anatomical  bearing. 

Pericarditis  is  attendeit  by  certain  symptoms — weU  detailed  by  Sibson — U'hich 
ahould  bc  studied  in  cLtnncctiun  with  the  anatoniv  o(  tlie  heart  and  pcricardium. 

I.  Pai» — )a)sponUuieous  and  directly  ovor  tho  heart,  the  pleur^  often  being 
involved.  both  these  serons  meinbranes — hkc  the  peritoncum — becoming  painhil 
when  inflamed.  aithough  normally  insensitive  ;  t*)  elicited  by  pressure  (tcnderncss), 
the  skin  over  the  precurdiuni  sonietimes  participating  on  account  of  the  conneclion 
between  the  upper  intercostal  nerves  and  the  ganglia  and  nervcsof  thecardiac  plexus  ; 
(c)  over  the  epigastric  regioii  and  increased  by  pressure,  because,  aithough  nornially 
the  pericardium  below  is  in  direct  relation  wilh  the  ihoracic  parielesovcr  only  a  sniall 
area  behind  the  xiphoid  cartilage,  dlstention  of  the  pericardial  sac,  as  in  eflusion 
from  pericarditis.  carries  it  tlownward  so  that  It  niay  be  uell  beluw  the  tip  of  the 
X]phoid  ;  ((/  )  betvveen  the  scapuhc  or  deep  in  the  chest,  increascd  hy  s\vallouing  or 
by  eructations.  and  worse  uheii  the  patient  is  supinc,  due  to  the  relation  iK^tueen  the 
CESophagiis  and  pericardiuin  jusl  beluw  the  aortic  arch  ;  {c)  in  the  side,  asuallv 
pleuritic  (froni  extension).  and  inore  coinnion  trn  the  left  side  011  accduiit  of  the 
greater  extent  to  whtch  the  inflamed  pericanlium  occupies  the  left  side  of  the  chcst 
than  the  right  side,  to  the  niarked  back\varil  displacement  of  the  lower  lobe  of  the 
left  Inng  by  the  distended  pericardial  sac.  and  possibly  (Sibson)  to  the  pressure 
of  the  latter  on  the  left  bronchus  increasing  in  the  left  lung  the  tendencv  to  intercur- 
rent  pneumonia.  2  Fccbic  or  irrt-guiar  hcarl  acHan^  due  to  (a)  direct  extension 
of  the  inflammation  from  the  \isceral  laver  of  the  j>ericardium  to  the  heart  miiscle 
(myocarditisJ:  ib)  implication  of  the  cardiac  ner\'es  ;  (r)  pressure  by  the  pericardial 
efftision  on  the  ven;e  rnv;p  and  pnlmonarv  \eir\s.  impedirg  the  blood-siipply  to  lH)th 
auricles  ;  direct  pressure  upon  the  auriclcs  inlerfering  with  the  ventriciilar  supp]y  ;  and 
pressure  npon  the  \vhole  organ  both  di['ectly  from  the  efFnsion  and  indirectly  from 
the  compressed  and  displaced  lungs  and  the  other  contiguous  stnictiires,  embjirrass- 
ing  its  action.  especiallv  in  di;istoIe.  3.  Dvspnaa,  due  to  the  pulmonary  congestion 
produced  by  the  previous  caiiaes  ;  sometinics  the  rcsiilt  of  a  pleurisv  or  pleuro- 
prteumonia  by  extension  ;  or  perhaps,  as  Hilton  has  suggested,  paitly  from  tixation 
or  irregular  action  of  the  diaphragm  throujjh  irritation  of  the  pericardlac  filament 
of  the  phrenic  (ramus  piTicardiacus),  usually  given  of?  on  ihe  right  side.  4  Dys- 
phagia  ( pago  1614)  from  c<Mnpression  of  the  cesophagus  between  the  pericardium 
and  the  vertcbral  colunin.  usuallv  relieved  \V'hen  the  patient  is  put  in  an  approximately 
vertical  position.  5.  Aphonia.  from  involvement  of  the  left  recurrent  hu^-ngeal 
nerve  by  condguity,  or  cjf  both  ner\'es  through  iheir  cardiac  branches.  6.  Fidness 
of  the  cervicat  vrins  and  fiushing  or  cvanosis  of  the  face.  due  to  pressure  ufx>n  the 
thin  walls  of  the  right  aurii-le  and  of  the  sui>crior  vena  cava.  Compres>ion  of  the 
left  auricle  Ls  better  resisted  on  account  of  the  greater  thickness  of  its  ivalls  ;  whcn 
it  occurs,  it  tends  to  produce  pulmonarv  congestion  or  apoi>lcxy. 

"V^  phvskai  signs  f\\  pericarditis  are.  of  course,  influenced  by  the  attachment, 
surroundings,  and  ph\'sical  (jualilies  of  the  pericardium. 

i.  As  it  is  in  tvvo  layers  normally  nio\ahle  upon  each  other,  the  rougheningcaused 
by  inflammation  produces  ^/rictioti-soimd  which,  whcn  typical,  is  (a)  hcard  bestover 
the  mitidle  and  the  lower  half  of  the  sternum.  and  over  the  adjoining  left  trostal 
cartilages  or  their  interspaces,  because  ihere  a  greater  extent  of  the  pericardium  is 
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THE  GENERAL   PLAN   OF  THE   CIRCULATION. 

The  blood  whlch  cnters  the  right  auriclc  of  thc  hcfart  by  wayof  thc  superior  and 
~!nferi(»r  verne  cava*  arir!  tht*  rormuirv  sinus  is  bkuitJ  whii.:h  has  coinc  from  tht*  tissiies, 
to  which  it  has  delivercd  tht*  oxyjffn  and  niitritive  material  and  irom  \vhich  it  has  re- 
ceived  carhon  dio.vidt-  anti  (ithtT  u-^isIl-  prodiicts.  I*>oiii  tlie  rij^lu  auriclf  this  h\a<H\ 
passes  thfough  the  rijjht  auriciilo-vcntricular  orificc  irilo  thc  rij^ht  voniriclc,  and  on 
the  contraction  oi  thi::),  whicl\  folluvvs  iunncdiatclv  upon  thc  coiitractiun  uf  the  auricie, 
it  is  forced  into  the  puUnonarv  aorta  (pu]raonary  arteryj,  the  tricuspid  valve  pre- 
venting  reguryil;ilitin  inlti  the  auricle.  Cpon  the  coniplction  of  tlie  contraction  of  the 
ventricie.  the  blood  which  has  bet_-ii  forced  into  the  pulmonar/  aorta  and  is  distcnd- 
ing  its  \vaUs  forces  lo^tther  the  puhnotiLirv  semiUinar  valvt-s  and,  conseqiiently.  bvthe 
contraction  of  ihe  walls  of  the  vessel  and  by  siihsc-<jiicnt  contractions  of  thc  ventricie, 
sendin^  new  blood  into  thc  vessel,  is  furced  on\vard  towards  tlie  luiigs.  In  the  suIk 
stance  uf  theae  orj^ans  the  piiliiionary  vessels  dividc  repcaledly,  and  finally  form  a 
dense  net-wnrk  of  capillaries,  ihroufjh  the  walls  oi  which  an  interchanji^e  of  gases  be- 
tween  ihe  Hood  and  the  air  contained  in  the  caviticsof  the  lun^  takes  plače.  From 
the  pulnionary  capillaries  the  pulmonary  veins  ariseand  carry  the  purified  blood  bacl; 
to  ihe  heart,  emptying  it  into  thc  Icfi  auricie. 

In  ihis  course  the  blood  bas  passed  from  the  heart  through  a  sel  of  capillaries 
back  to  the  heart,  and  in  one  sense  it  has  conipleled  a  circuit,  which  is  lernied  the  mhior 
or  piiJmonar^'  circuUUhn.  In  reality,  howcver,  it  is  not  a  perfect  circuit.  sincc.  while 
bejfinninj^  in  the  ri^jht  side  of  tlie  heart,  ii  terminates  in  the  lefl  side.  In  order  to 
rcach  ajjain  tlie  ri>;ht  sidc,  it  is  nccessarv  for  it  to  pass  throiijjh  the  major  or  sjrstemic 
circuiation,  thc  general  course  of  \vhich  is  as  folIoiAs. 

From  the  left  auricle  the  blood  passes  through  the  Icft  aiiriculo-ventriailar  orifice 
into  the  left  ventricie,  and  hy  thc  contraction  of  ihis  is  fnrce<i  into  the  sj-stcmic  aorta, 
or,  as  it  is  more  Irequenily  teniied,  the  aorta,  the  bicuspid  valve  preventinjj  its  pas- 
sage  back  into  the  auricle.  The  aorta  curves  backward  and  to  tlie  left  and  passes 
down  the  body  lying  upon  the  lefl  side  of  the  vertebral  coluinn.  and  in  its  course 
givcs  ofT  branches  whirh  ilistribute  ihe  blontl  to  aH  jKirts  of  the  body.  In  ihe  vari- 
ous  organs  thcse  branches  break  up  into  a  net-work  of  capillaries,  from  \vhich  vcins 
lead  ihe  blood  into  either  the  su[H.'rior  or  the  inferior  vena  cava  or  into  the  coronary 
sinus,  from  u'hich  it  passes  U)  the  righi  auricle. 

In  the  3y5temlc,  as  in  the  pulini>nary  circuiation,  the  blood  passes  from  the  heurt, 
throug^h  one  set  of  capillaries,  and  back  to  the  heart.  In  the  čase  uf  ihe  blood  which 
iraverses  the  vessels  passin^  to  the  stomach,  the  intestines  (with  the  exception  of 
the  lower  portion  of  the  rectum),  the  pancreas,  and  the  spleen,  ho\vever,  a  modifi- 
cation  of  this  arrangcment  occurs.  in  that  t>efore  rcturning  to  the  heart  ihe  bh>od 
is  required  lo  pass  through  hvo  scts  of  capillaries.  The  first  sei  is  in  the  substance  of 
the  organs  namcd,  and  after  passirig  through  this  thc  blood  is  cotleclcd  into  a  vein, 
the  vena  porta,  \vhich  convevs  it  to  the  liver.  Here  the  ponal  vein  breaks  up  into 
the  second  sct  uf  capillaries,  through  which  the  blood  passes  to  the  hepatic  veins, 
which  open  into  the  vena  cava  inferior.  and  thus  reiurn  ihe  blood  to  the  right 
auricle.    This  porrion  of  the  major  circuit  formswhat  is  tcrmcd  x\\fi  portal  circuiation. 

THE  ARTERIES. 

The  arterics  are  those  vessels  whlch  conduct  the  blood  a\vay  From  the  heait. 
Since  the  blood  is  forced  into  ihe  arteries  nnder  ronsiderable  pressure  by  the  con- 
traction of  the  ventricles,  it  is  necessary  ihal  the  walls  of  ihese  vessels  should  be  auffi- 
cientlv  strong  to  withstand  pressure,  and  al  thc  same  tirne  elastic  so  as  to  yield  to 
each  successive  injectlon  of  blood  fr*>ni  ihe  heart  and  to  retum  to  the  normal  calibre 
when  the  wave  has  passed.  As  the  blood  courses  from  the  main  vessels  to  the  capil- 
laries, it  passes  through  channels  nf  progrcssivelv  decreasjng  calibre.  and  is.  therc- 
(ore,  r(^insiandy  encounlering  increased  resisiance,  whereby  the  arterial  pressure  is 
diminlshed,  until  finaliv,  \vhen  the  capillaries  are  rcached,  thc  pressure  is  i5ractically 
nothing.     As  the  pressure  is  reduced,  the  thickness  of  the  arterial  tt-alls  diminlshcs, 
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so  that,  as  a  rulc,  it  may  bc  statcd  ihat   iho  tfiickncss  of  tlic  wall  of  an  aitffya^ 
directly  pr(j|iortional  to  the  ralibrc  of  ihu  vcsscl.      hlxception3  to  the  ruJe  exiiC,  W- 
ever,  and  ihc  Uiicknesa  of  llie  wall  is  not  neccssarily  the  same  in  vessels  of  idcntical  i 
caiibic. 

Aiiother  y;eiieral  rule,  to  which  there  are  also  exccptions,  is  to  the  effect  that  the 
calibre  of  an  arterj-  is  pioportional  to  the  cxtciit  of  territorv  which  it  ^upplies.    M 
each  pdint  vvherc  a  branch  is  givcn  off  from  an  artery  a  climinuiion  of  the  calibre 
occurs,  but  throughout  the  iiUer\  al  bctwccn  successive  branches  the  size  nf  the  vttsdi 
usuany  remain^  uiichan>,^ed.      VVhere,  huttever,  a  markcd  alteration  in  the  direclioaj 
of  an  artery  occui-s.  its  dianieier  undergoes  a  slight  diminution,  but  is  re-eslabli»lKd,  I 
or,   indecd,   increasod  for  a  short  distance,  so  soon  as  the  change  of  direction  is^| 
acconipHshcd.     These  constrictioiis,  which  are  cspccially  iioticeable  in  largc  arterics,  J 
such  as  the  aorlic  arch  or  the  subchivian,  are  termed  arieria/  isthmits^s,  and  the] 
cnlargemenLs  which  succecd  are  k«own  as  artcnal  spindics. 

The  arca  of  th«f  iransverseseciionof  a  left  sitbciavtan  ar1ery  bt-'foreaMy  hranches  wenrj{i\Tn 
off  was  found  lo  be  27.6  sq.  mm.,  ihai  of  a  section  of  the  isthmus  was  15.6  sq.  mm.,  whtlc  that 
of  a  section  tiikcn  ahout  3  rm.  beyon(]  the  isihmus  was  20  .sq.  mm.  In  the  ra.se  of  an  Horu  m 
which  the  spindle  was  uell  niarked.  the  area  of  a  traiisverse  set:lion  of  ihe  isihmus  wa.s  fuundto 
be  46  st].  mm.,  that  of  a  scctlon  Ihrou^h  the  spindle  w;is  65  5q.  mm.,  and  that  of  a  section  of  the 
thoracic  aorta  a  little  bolow  the  spindle  was  ajr^in  46  sq.  mm.  (Slahel). 

THE  GENERAL  PLAN  OF  THE  ARTERIAL  SVSTEM. 

An  idea  of  ihe  general  plan  of  the  nrterial  systein  may  be  most  rcadily  obcaincd 
by  reference  to  the  arrangement  occurring^  in  the  fishes  (Fig.  677),  in  which  rcsjiira- 
lion  is  perfonned  by  gills  borne  upon  a  series  nf  branchia!  bars  whirh  form  the 
lateral  walls  of  ihe  pharynx.  In  thcsc-  forins  the  hcarl  conslsts  of  but  two  cham- 
bcrs,  an  atrium  which  recei\t.'S  the  grcit  veins  and  a  veniricte  from  which  a  singlc 
aonic  tnink,  tlie  tntncus  arlčriosus,  aribes.  The  heart  contains  onIy  venous  blood, 
and  its  function  is  to  Hrivf  the  blood  throuj^li  tlie  j^ills,  wliere  it  beromes  (txyg«i' 
ated,  and  whence  it  (ja.-i.scs  to  tlie  varioiis  orjjans  of  the  lx>dy.  The  heart  is  situated 
far  lonvard,  l>eneath  the  pnsiL-rior  portion  of  the  pharynx,  and  tlie  aorta  passes  fom  .if d 
from  it  aUtnj;  the  floor  of  the  phar)'nx,  sometimes  dividing  early  into  ttto  parallel 
stetns,  the  ventral  aoricc.  From  ihcse.  and  from  the  aorta  bcfore  its  divisicr 
branches  p;iss  of!  to  each  of  tlie  jj^ill-arches  and.  breaking  up  into  capillaries,  traven 
ihe  eiU-hlaments  Ijcjrne  by  the  arclies.  Aflcr  beiiig  o,\ygenated  in  the  gill-filament^^ 
ihe  blood  froin  each  gill  is  coDected  aj^ain  ituo  a  steni  U'hich  joins  uith  those  comin 
from  the  olher  gills  of  the  siune  side  of  tlie  body  to  form  a  longittidinal  trimk  sitnatc 
oatbc  nx>f  of  ihe  pharynx.  and  this  tnink,  passing  backward,  unites  wiih  its  follo 
«1  theopiJosite  side  lo  form  a  dorsa/  aorta,  which  is  continued  througliout  the  cnlirc 
V-Jih  cTthr  bixly  immetliately  Ivneath  the  vertcbral  column. 

FrcAt  ihc  for>vard  part  of  each  of  the  dorsal  longitudina!  stcms  branches  are 
I  tonvaid  into  the  head  region,  and  Throughout  tlie  enlire  tnink  rcgion  ihe 
I  3Qnt  K1VCS  ofi  latcrallv  piiircd  branches  correspomling  to  each  of  the  5(^ 
^  jjjg  tTUiik,  atid  from  its  ventral  siirface  one  or  two  series  of  visceral  branch<$ 
^  ^^  ^o  arrauged  5egmenUlly. 

%2  MK  TTag**  in  the  developmeni  of  iho  hmnan  embryo  the  arrangcmenl  of  ihr 

".  a^a-— 1 15  csscntial]y  the  same  as  that  \vliich   has  just  Ix*eii  descrilx*d,  e.^cept 

_-^^^   tfam  are  no  longur  any  gill-ftlamenls,  the  capillaries  of  the  branchiol 

■  .-feiraj-      Bv  a  series  of  importint  changes.  laler  to  be  described  ( pa^c 

imccnient  ts  coiiverted  into  that  found  in  the  adult,  ihe  relation  betnetn 

i^wnt  ai«l  ^^-it  occurring  in  the  fishes  beingshown  by  a  comparisionj 

r^gpram  \vith  Fig.  678.     It  \vill  be  seen  thal  the  fourth  branchia' 

<tik  fe.  represented  by  the  arch  of  ihe  aorta,  the  anterior  portioitl 

S-cotnes  what  is  termed  the  internal  earolid  artery,  tlie  fonianJ| 

'\trj\  aorta  iK-comes  the  external  airotid  arler\',  and  the  con 

■^^irtr  lwo  vessels  rcpresents  the  third  branchial  \essel.     An«J,.J 

^mnchtal  vessels  i.s  reprcsented  by  the  puhnoiiar)-  arteries. 

'-   .flheir  priinarv  cmhrvonic  arrangement,  the  heart  Uc9  hr  j 

»v  portion  of  the  pharynx,     Later.  however.  il  undei:gpDoj 


a  regrcssion  vhurebv  it  beconit-s  situatcd  in  ihc  th(.ira.\,  and  in  tliis  migration  it 
carrifs  backwarcl  (downwardji  with  il  tlic  piilinonary  ancries  and  the  arch  of  the 
aorta  and  prmliicc-s  an  elongatiDn  of  the  carotids.  As  a  rcsult  of  the  rcgression  ol 
the  aortic  arch.  iht  latcral  branches  which  arostr  trom  iht  anterior  portions  r)f  the 
dorsal  aorta  and  ttcrc  disiributed  to  the  cervical  segment*  of  the  body  become  sepa- 
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ratctl  froni  iliu-ir  ori^iiis  as  far  down  as  the  bianclt  tt)  ihe  se\'entli  cervical  sejijnient. 
uhich  bccointa  tlie  adtilt  subciavian  arterv,  but  having  dcveloped  aiiastomi^es  \vith 
one  another.  so  thal  a  lonjifitudinal  stem,  mnninK  parallel  with  the  internal  carotid 
and  attached  bclow  to  the  stibciavian,  is  formed,  they  ap[iear  in  the  adnh  as  lateral 
branches  of  tliat  steni  which  is  icnned  the  vertebral  artery.  Priniarily  there  are  no 
lonjj;itudinal  arteries  in  the  body,  with  the  excepiion  of  the  carotids  and  the  dorsal 
aorta  ;  bul  just  as  the  vertebral  artery  is  formed  in  the  neck  by  ihc  aeiastoniosis  of 
up\vardly  and  downwardly  directed  branches  froni  lateral  vessels.  so,  too,  in  other 
rejjiiins,  siich  as  the  ihoracic  and  ahdnminal  vvalls,  other  longitudinal  stems  are 
sccondariIy  de\'clopcd. 

The  dorsal  aorta  throughout  its  course  gives  off  v\  ith  ahnost  scgtncntal  regular- 
ily  lateral  branches  to  the  hody-wa[ls  «hich  lorm  ihe  intercostal  and  lumhju' arteries, 
the  hfth  lumbar  branches  becoming  greatlv  enlarged  to  supply  the  lower  limb,  and 
being  terinetl  the  iliac  arteries.  Below  ihe  origin  of  tliese  the  aorta  is  represented 
onIy  by  a  comparativeIy  slender  vessel.  the  middie  sacral  artery,  which  is  continued 
to  the  tip  of  ihe  caccyx,  giving  of!  lateral  branches  wiih  a  more  or  lessdistinct  seg- 
mental  arran^^cnicnt.  The  visceral  branches  uhich  arise froni  the  aorta  do  not  retain 
their  original  segniental  arrangemcnt  as  perfectJv  nn  do  the  l»ianches  to  the  lx)dy- 
walls,  but  fnse  to  a  very  consiiierable  extenl.  especially  in  the  abdomen.  to  form  a 
small  numljer  of  vessels  which  r:unify  to  the  various  portions  of  the  digestive  tract 
and  to  the  genito-urinary  abdomiiial  organs. 
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Oiagnim  sbovrln«;  dcti\-atHin  «1  nrtcTles  In  man  by  mod)  lica  t  ion  a  m  prcccdinK  plan  : 
Iffi  lounh  nonic  bow  b«comes  aonic  arch. 

It  wil]  be  scen,  iherefore,  tliat  the  arterial  svstem  consists  of  two  fundatnent^il 
portions,  a  branchiai  and  a  dorsal  aortic  portion.  A  classilication  of  the  vessels  of 
the  adult  according  to  soch  a  plan  wouId,  houever,  result  in  considerable  confusion, 
since,  owing  to  the  secondar)"  modiftrations  which  ha\'e  occurred,  it  wouId  necessi- 
tate  the  separation  intn  dificrcnt  groni^s  of  arteries  whtch  are  closely  related,  and, 
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of  ihe  left  lunK,  uherc  il  dividcs  inio  iwn  brandies  tu  be  dtslribiitcd  tu  the  lobcs  of  ihe  Iiing. 
Froni  the  uppcr  border  oi  the  arttrrj-  a  sliort  (yliiidrical  cord  j^vasses  to  thc  under  siirtactr  uf  llie 
imnsverse  portion  of  ihe  aortic  arch.  a  littJe  beyond  the  point  at  whicli  the  left  subclaviaii  artery 
arises  from  its  iipi>er  convex  siii-fnce.  This  cord  is  the  remahis  nt  a  communication  betwft'n 
Ihe  pulmimarv  ^nd  s>-slcmic  aMrta-  whiclv  exisls  in  fatal  lifc,  wlien  the  lungs  are  not  functional, 
and  is  temied  the  ductus  aneriosus.  It  represenLs  the  auler  ijortion  of  the  vessel  of  the  sixth 
branchial  arch  of  the  leit  side,  and  its  lunien  usually  becomes  occludcd  during  the  first  few 
munths  aiter  birth,  so  that,  as  a  nile,  ihe  cord  is  solid  in  tlie  adult. 

Variations. — The  majority  of  the  vnriattoiis  thnt  have  been  observed  in  the  |HiImonary 
aorta  are  associated  \vith  serioiis  nialfornintitJtis  ti(  the  hcart  which  iisiinllv  rt-siilt  in  vHTly  dealh, 
nnd  are  ron!iequently  to  be  classfd  as  patlK>!u>;icaI  ralhur  thy[i  a>  nierelv  aiKunalous  coiuiitiuiis. 
A  precocioiis  division  ui  the  miiiii  stem  of  llie  pulnioniiry  aoru  occasiunitlly  occurs.  abscncc  of 
tht  ri^ht  pulmi.>nary  :trtery  ha.s  liccii  observcd,  and  an  acctrssory  con)nrtry  Hrtcry  has  l)een  iiotctl 
srising  from  the  piiImonar>'  aorta. 

Failure  of  the  ductus  arieriosus  to  utider^o  ctimpletc  occUision  is  a  not  iiifrequem  occur- 
rence,  and  is  often  associated  wiih  a  persisteni^  t>f  tht  fommen  ovale.  The  ductus  has  also 
becn  olKcrved  lo  arise  directly  from  the  right  ventricle. 

THE   SYSTEM(C   AORTA. 

The  systemtc  anrta,  or,  as  it  is  more  cominon]y  and  more  simply  tcrmed,  the 
aorta,  is  the  main  arteriat  stem  for  the  siipplv  ni  tht*  lissiu^  i»l  xhv  body.  It  arises 
from  ihe  base  of  the  left  ventricle  and  ciirves  in  an  arch-]ike  manncr  to  the  left  side  of 
the  VKTtebral  colinnn,  .ilon^  which  it  nms  to  the  levtl  of  the-  fourth  lunihar  vertebra. 
Thcre  il  jfives  cfi  a  pair  of  Iarj;e  cnmmon  iliao  arteries,  and  is  ci"inlinue<l  onwar<i.  inuch 
rediiced  in  size,  alon^  the  ventral  surfacc  of  llie  sacrum  and  ci»CL'yx,  being  tenncd  in 
this  portion  of  its  course  the  middie  sacral  arterv. 

It  may  be  regarded,  for  the  j>urpose  ("li  desrription,  as  beinj^  composed  of  three 
porlions  :  (t)  the  aortic  arch,  which  extends  from  the  heart  to  the  left  side  of  the 
body  of  the  foiirth  ihoracic  vertebra  ;  (j)  the  thoradc  aorUt.  extendin)j  from  the 
!ower  etid  of  the  aortic  arch  to  the  diaphrajjm  ;  and  (3)  the  abdomhtal  aorta,  exlen<l- 
in^  from  the  dia]>hraiim  to  the  fourth  Knnbar  vertebra.  The  middie  sacral  artery 
may  most  convenientIy  be  treated  as  a  hranch  of  the  abdominal  aorta. 

THE   AORTIC    ARCH. 

The  aortic  arch  arises  from  the  base  of  the  left  ventricle  (Figs.  679,  690),  and 
in  the  first  or  ascindhi)^  poriion  (anrta  ascendcns)  of  its  cnur^;e  is  <iirecte<l  iipuard  and 
5M>mewhat  forward  and  lo  the  rii^ht.  It  then  curves  to  the  left  nnil  backward  as  the 
transverse  portion  (iircus  aortac),  and  hnallv  bends  dn\i'nward  as  the  descendiug 
portion  along  the  left  side  of  the  body  of  the  fourth  thoracic  verlebra,  to  become 
COntinuous  with  the  thoracic  aorta. 

At  its origin  the  aurtic  arch  presents  ihree  roundcd  suellings.  one  antcrior  and  the 
other  two  posterolateral.  niarking  ihe  position  of  ihe  sinuses  of  Valsalva  ( sinus  nnrtac ). 
The  diameter  of  ihe  ascendJng  portion  is  about  2.7  cm.  and  ihat  of  the  descemling 
poruon  about  2  cm.,  the  diminutioii  appcaring  rather  sudtleniv  lw]ow  the  origin  of 
ihe  left  subdavian  arterv  and  forming  \vhai  has  been  tcrmed  the  aortic  isthmus. 
Whcrc  the  asccnding  portion  passes  over  into  the  trani^verse  an  enlargement  of  the 
diameter  occurs  which  is  cspeciallv  well  markc-d  in  older  indi\-iduals,  and  is  presuma- 
Wy  due  to  the  Impact  of  the  blood  forced  out  of  the  ventricle  by  its  contraclions. 

At  about  the  junelioii  pf  its  transverse  and  descending  portions  the  arch  has 
attached  to  its  under  surface  the  6brous  cord  uhich  reprcsents  the  foetal  ductua 
ftrtcriosus. 

Relations.— The  ascending  portion  nf  the  arch  is  enclosed  ihronghoiit 
almost  its  entire  length  (about  5  rm..  or  2  in.  )  in  the  sheath,  formed  by  the  visceral 
laver  of  the  pericardiuni,  which  il  shares  \vith  the  pulmonarv  aorta.  At  its  origin 
it  lies  beliind  and  somewhat  to  the  left  of  that  vessel,  but  highcr  up  crosses  it 
obliquely.  so  that  it  comes  to  lie  iipon  its  right  side  :  to  the  right  and  left  it  is  in 
relation  with  the  corresponding  auricles.  and  anleriorly  its  upper  ponion  is  separ- 
ated  from  contact  with  the  sternum  hy  a  more  or  less  abundant  fatty  IJssue  Jn  which 
are  the  remains  of  the  thymus  gland.  rost(aiorly  it  is  in  relation  wilh  the  anterior 
surface  of  ihe  auricles, 
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TIu"  transverse  portion  is  crossetl  on   its  anterior  surfcice  by  the  left  phrtnic  . 
cardiac,  and   piveiiniogastric  nerves,  arrangcd  in  that  ordtr  from  righl  to  Wi.  th 
pneumogastric  cros^ng  it  on  a  level  with  the  origiii  of  the  leU  subclavian  arter)- 


RctiuuiJ  of  ihvin  li- 
li, cosial  cartilaKe 


Fig.  680. 


/Sletiium 


^Pericaidnl  i 


Leti  itbrenic  nerve  ^ 
AkcendiiiK  [lortioii  ^ 
Uronchlal  Ivmph-iiode- 
rleunil  sac  — 

TraiMvrrM!  ponion 

l<cft  fHii-nmotEitstTic  n«ve 

L«lt  recurreni  U^iiKcal  ik-ivc 

Descciiditijg  porLian 


-/. 


Lung 

- —  Kight  [thmiic  nenrt 
-  Supcf  ior  v«i»  cav« 

Hronchial  lyinph-n<Mle 

—    -  Bilurcaiion  of  tnchc*        ^ 
RlfCbt  pneumogiutrk  Mnt 

Vena  aivKos 


CHtophaittia  -- 
Thotmcic  <lu*.-t  - 


I  V.  ihonclc  vertebtm 


Pnn  of  cTvaiHMctinii  of  bo<]y  al  lev«l  oJ  fuunh  ihoraclc  verlebra.  vi<w«)  irom  abov«; 
ujipcr  pirt  o(  Bonic  nrch  Ha«  hce«  remov*tl. 

More  posteriorlj*  the  aiuerior  suriace  is  in-conlact  with  the  !eft  pleura.     Bchind  il  i^  j 
in  reUtion  from  rigUt  to  left  with  the  stiperior  vena  cava,  the  trachea,  the  tEsoph-B 
agiis.  and  the  Nxly  of  the  fourth  thoracic  vertebra,  and  beln\v  it  are  the  richtpuV" 
monar)"  artcr)-,  tlie  left  reciirrciit  Iaryngeal  nerve.  and  the  kft  bronchus,  tne  arch 
Crossing  this  Ulsi  slructure  <ihlii[iiely  from  above  down\vard  and  oniward. 

The  descending  portion  of  tlie  arch  has  in  front  of  it  a  portion  of  the  Idi 
pleura  and  the  root  of  the  left  iung.      Behind,  it  rcstn  upcvn  the  fourlh  thoracic  ve 

teljra;  to  the  right  uf  il  are  the 
Fig.  flSi.  asophagusand  the  thoracic  diict  ^*<''  6R3 

and  aiso  the  body  of  the  fourth 

thoracic  vertebra.  and  to  the  left 

are  ihe  left  pleura  and  lung. 

Branches. — Just  above  its 

origin  the  avirtic  arcli  gives  ofi 

( I )  the  rr>///  and  /<■//  tvrofiar}- 

aritrus,  and  from  the  upper  or 

canvex  surface  of  the  trans\erse 

portion  therc  arisc  in  succession, 

from  right  to  left.  ( 2)  the  innotU' 

inatc  or  brachioftphafic.  ( 3 )  the 

kft  common  raroiid,  Lind  (4)  the 

/č/t  subrhi'ian  arien: 


A 

Diasram  BboH-inj;  prlman' 
arraiijEvnMnl  o(  toiiintU(liii:il 
Metm  and  »rrio  nf  vx  nan\c 
bows;  T-4,  Irunt-us  adciioius  j 
K-<.  /J.-fi  ventral  and  rional 
aottut;  ^.  impatrcl  ilorsal 
iona;  Al'/,  aoTtic  bun-s,  of 
which  y\%  ftidimcnian'. 


Variations.— '  Juiiij;  lolhecom« 
plexily  ui  the  ch.-in>{i-s  Uy  uhich  ihe 
prliuiirj-  arraiigenK-iU  of  int-  branchial 
arrli  ve>*sels  is  transfurnu^d  inlo  ihc 
ntJiilt  aiTiingemeiit  fKijf«.  6S[,  682). 
:md  »ivvinK  jilso  to  Ihf  possibihtv  of 
somt^  of  ihf  tiomial  i-IiHn^fsrcniaininjf 
unctmipk-lccl.  thv  \  ;iri;itu»ns  whicli  «k:- 
cur  iiiconnrrtinn  «iih  tht*  arch  of  Ihe 
aiirla  art-  mthfr  minierims.  Thev  may 
beconveniertIycIasscdinfi\t'Broups. 


Dlactani    shuHtnB  iiOTi>ia| 
driivnticniK    lii   nian  o( 
vr«>»«U  by   tnodifi^.«lio(i  ol    [i 
cx-Oiiixtilait;  <4.&on2,  AA  io^U 
arih;   /.  innuniiiHilcatUn 
coiimion  carmids;  /iC  Ji^ 
ftni  niiil  ititvmal  canMti 
cta^Jaitancn' :  f*.fiv.\ma  _  _ 
ef y ;  £?/1  ducttu  artetioMl 


Group  I.— In  llie  iiorni;i1  de\i*lopim'ni  [Vi^.  6S2)  ihe  dlstal  portion  of  the  ri^ht  aorticait 
degenerates  as  fnr  np  .is  the  rijiht  siil)i-I;tviiui  arterv.  indkaiioiis  of  it  persislinu  as  am«*":* 
less  rudiinentary  Tas  ahrt-rans  arisinj;  from  the  thoracic  aorla.  This  dcRencration  mnv  n 
occur.  l)otlj  the  righl  and  leii  a«mic  arrhes  persislin«  in  their  enlirelv  (Fig.  683J;  and.  siiw  1 


THE   AORTIC   ARCH. 


735 


Mctk  cascs  tbe  de«>cendmg  aorta  usuaJIv  reiains  its  iKjrnml  posilion  tu  tlie  IHt  ui  the  spinat 
>l«jmn,  a  cuiMiition  is  jirtKiucecHn  \vhicn  ilie  rtortic  nrch  Hpj>ears  lo  \x  spIit  lenjUhvvise  inlo 
ro  portions.  ont-  vi  uliich.  ilic  Icit  nrch.  p-iises  iii  front  ni  the  tniclica  and  iLSoph.iHiis  aiid 
vc^as  origin  to  iht  leit  cuiiiinuii  carotid  and  trie  luft  subclavimi  artcricH.  whilL-  tlie  ullier  pii^ses 


Fic.  683. 


Klg.  6S4. 


KfKht  niihcbvin« 


lAA 


[)c v rl oiitmrti ul  vMrialkiim  of 
CfTotip  I,  Eiviii>;  ri^e  to  tmonutlv 
riioHTi  iti  iK-m  ficure.  MAA,  I.AA, 
ristit  anH  Ipfi  annic  arclm ;  Jf5. 
£^~  <>iib>:l»vimi  !itt«nc«;  j4,  aorta; 
/*.  pulmonarv'  an«->'. 


Pulmnn»r¥*rtFry 


DoublcnoTltc  nrch  Ihroi]|;h  which  tTxch(« 
and  i(^M>ptint[Ui  imss.     [Mamm>'l]. 


behiml  the  structures  named  aiid  gives  origin  to  a.  right  common  carotid  and  a  right  subclavian 
(Fig.  684). 

Thtr  relnttve  dlnmtrters  of  the  two  porttons  of  ihe  aortic  arch  so  fornied  may  var)'  coii- 
sid*;rably.  that  passing  in  front  of  the  irachea  ( the  true  left  arch)  bcing  sonK-lmies  lar^er  an<l  at 
olhcr  ttmes  sitiiiller  Ihan  the  tilht-r  onu.  In  tht-  latter  čase  an  uhlitwaiiiui  ai  the  dislal  portion  o( 
the  le<l  arch  niav  occur,  and  ihc  left  lomnion  carotid  and  h:fl  subclavian  arteries  will  then 
apjjear  to  arise  close  to  ihc  innominate  stem,  from  a  conimon  trutik,  ihc  aortic  arch  )xiKsitig 
to  the  Icft  behind  the  tradiea. 

Oroup  II. — A  more  frequcnt  anumalv  is  tliiL-  cninplcte  persislence  of  the  dis.lal  ["Mirtitm  <tf 
tbe  right  aortic  arch  (Fig.  685J  assoclated  with  the  disappearance  of  a  greater  or  les.s  purlion  of 


Ftfi.  685. 


Fig.  686. 


Trsdica 


L«itcaininOTi 

cstlHld 


»ubcuvian 


isophaftua 

Lett  cotmnoti  caroUd 
Lcft  \-eTt«bril 

■ubciavi&ri 


DrvelopciKiiUl  v&riAliona  ol 
Cruup  II,  k'vmik  m«  to  anomaIy 
9ho<i«n  l[i  ncx\  Agurcr.  A.  Hotla: 
/■.  pultnotutr>'  (irt«ry  ;  RS,  LS,  light 
ann  left  sulKlavtan  Brtcri« :  ftf. 
riitht  vettebni  arteTy. 


AoiU 


Oitpn  ol  rij[hl  Hubctavlan  artery  trom  desccndlnji  aovtK. 


its  prosdmal  pari,  the  result  being  the  apparcnt  orijdn  of  the  right  subclavian  arter>-  troni  the 
iesccnding  aorta,  whence  it  passes  to  the  riglit  hchind  the  Irachea  and  »rsophagu«.  V'ariaii»ins  of 
[his  condition.  dependtng  upon  the  location  antl  rstent  of  Ihe  disappearing  portion  of  Ihe  right 
iirch,  may  modify  the  relations  of  the  right  vcrtcbral  and  subclavian  arteries.    Thus,  in  some 
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Fig.  687. 


cases  the  vertebral  may  arise  as  m  the  normal  airanf^ement  irom  the  suhclavian,  or  \i  inaj  ^^  1: 
were,  exchange  positions  with  the  subclavian,  arising  irom  iHl*  clcsccntJing  ;iorta,  u-hilc  ihr  sul> 
cUviaii  urises,  in  cuniiiMJti  with  Uic  right  coininoii  caruud,  truni  un  iniiununate  ^tcIn :  ui  tlie 
vertebral  nviy  nrise  uith  ihe  ri^ht  ronimini  tviroiid  frum  the  innominate  stem,  the  subcUviait 
alone  coming  from  the  descending  aorla  (Kig.  686). 

Oroup  III- — ^A  third  group  of  anonialiea  depends  upon  the  coniplete  pc-Tsisiei»ce  oi  tbe 
ripht  aortic  arcli,  associated  with  Uie  disai>[>ftiranctf  o(  ific 
distal  portion  tif  the  left  one  (Fig.  687).  In  such  cases  ihe 
result  is  a  complete  reversal  oF  the  aortic  arch  and  ib 
briinchcs,  UHacconipunied,  liuwever,  b\-  a  reversal  o4  aTiy  of 
the  other  organs  of  the  bodv.  and  thus  differing  from  a 
true  situs  inversus  visceruni.  l"he  arch  is  dtrected  from  \A 
to  right,  and  gives  rise  to  an  innoniinaie  steni,  fumi  whidi 
tlie  lelt  common  carotid  and  Icit  subclavian  arteries  arise,  1 
right  common  carotid  an<l  a  right  subcla\'ian,  the  descvnd 
ing  aorta  lying  upon  the  right  side  of  the  vertebnl  oohmui 
Variations  oi  these  anonialies  concem  prindiially  the  reb- 
tions  oi  the  ductus  arteriosus  or  the  cord  which  rcpresents 
it.  It  niay  unite  with  the  descending  aorta,  m  whirh  čase 
It  is  Ihe  (»ersistent  right  sixth  branchial  vessel,  ur  it  nwy  he 
formed,  as  usual,  from  the  left  sixth  branchial  vessel.  com- 
municating  distal)y  with  the  left  subclavian.  this  aner>*,  in 
cases  where  the  ductus  rcnmins  patent,  apjiearing  to  arise  b* 
tuo  roots,  one  from  the  innominate  stem  and  one  irom  Ihe 
putrnonar)'  aorta. 

Group  IV.— In  the  iourth  group  there  is  a  completr 
persistence  of  the  right  aorlic  arch  associated  with  a  dis- 
appearance  of  the  proxinial  jKirtion  of  the  left  arch  ^Fig.  6S8J. 
the  resuhing  arr;ingemi-nt  belng  the  reverse  uf  Ihai  se« 
in  cases  belonginK  •"  *'ie  second  group.  The  left  sub- 
clavian artei^'  aprx?ars  lo  arise  from  Ihe  dest-cnding  aorta. 
w]iich  lies  upon  tlie  right  side  of  the  vertebral  colunin.  and 
pHSses  to  thejlfft  fK-hind  the  trachea  and  resopliagus.  VarKi- 
lions  in  the  relatioiK  of  the  ductus  arteriosus,  similar  to  those  menlioned  as  occurring  intbe 
third  group.  m.^y  he  found, 

Group  V.— A  fifth  poup  tndudc«  those  cases  In  wh>ch 
the  arch  itseU  is  nomial,  but  in  u-hich  there  are  variations  in  the 
vessL-ls  that  arise  from  it.  These  variations  may  be  either  a 
diminution  or  an  increase  of  the  nornial  nun!l>er  of  \essels  or 
an  abnormal  arrangemeiit  uf  a  normal  niimber.  The  diminu- 
tion and  altered  arrangement  of  the  vessels  depend  up»in  a 
shifting  of  more  or  fewer  of  theni,  so  that,  for  example,  tlie  left 
common  carotid  and  left  sulK:la\ian  arterles  niay  arise  from  a 
common  left  innominate  stem,  ali  the  vessels  mav  arise  from 
a  common  stem,  the  two  common  carotids  may  have  a  com- 
mon origin,  while  the  two  subciavians  arise  Lnde|>endently,  or, 
what  is  the  most  frequent  of  these  variations,  the  lefi  com- 
mon carotid  may  arise  from  the  innominate  stem  and  pass 
upward  anti  to  the  left  obliquely  across  the  front  of  the 
trachea. 

An  inci«ase  in  the  number  of  vessels  may  be  brought 
about  by  the  independent  origin  from  the  arch  of  both  the 
right  common  carotid  and  the  righl  suhclavian.  the  inmmiinaie 
being  al>sent.  In  other  cases,  vessels  which  nomiaHv  do  not 
come   into  relation  with  the  arch  mav  take  origin  frohi  it,  this 

being  most  fref|uently  the  ca«'  uith  the  vertebnil  arterles  and  Dcvctopmcntai variktioM 

less  fre(|uently  wi!h  the  intenial  m:immaries  ;  and.  finally,  an  «.(  fitoup  IV.  A.mt^».  F. 
additonal  branch  to  the  th>Toid  gland.  the  art,  thyroidea  ima.  ^,Xih^'1^  "rf^Lub^virn 
occasionaIly  takes  origin  fronv  the  arch.  ancrt«. 


Dnr«lopmtntit  variatlcHU 
o(  Groap  III.  A.  auna;  F. 
pulHiosarv  aricnr;  RAA, 
rijthl  aonic  nfcti:  />/l.  duc- 
tus jirtcno»uii ;  /tS.  /Ji,  right 
and  Icit  sut>clavlAii  arleiies. 


FIG.68& 


Practlcal  Considerations.— The  Aortic  Arch  and  Thoracic  Aorta.- 
Snrface  Re^tiotis. — The  ascendinp  aorta  beg-jns  beneath  the  sicrnum  just  lo  the 
ri^ht  of  the  inner  end  of  the  third  left  costal  cartilage.  !t  ascends  obliqin;!y  and 
towards  the  upper  bordcr  of  the  second  righl  coatal  cartilag^e.  The  second  (trans* 
verse")  part  passes  backward  and  to  the  left,  cros-^sJng'  the  mid-line  about  an  iiich 
from  the  suprastemal  notch.  the  lowtT  (concave)  ))order  correspondinjj  in  levo!  uith 
the  ridgc  between  the  manitbriuni  and  theg^ladiohis,  the  iipper  (convex)  bordcr  to  the 
level  of  the  third  thoracic  spinou.«*  process,  to  the  middle  of  ihc  manubrium.  and  ihe 
middle  of  the  fin«t  costal  cartilage.  This  border  is  abtaut  one  inch  below  the  supra- 
stemal notch.     The  siirface  relations  o(  this  portion  vary  with  the  developmenl  ol 
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the  thorax.  In  persons  with  small  chcsls  the  iipper  bordcr  ma>'  almost  reach  the 
level  of  the  lop  of  ihu  mainibriuni.  vilille  hi  those  with  large  chests  it  may  be  nu 
higher  lliaii  tlie  junction  of  the  first  and  second  pieces  of  tlic  sternum  {a7ijru/us 
Ludovici).  The  iransverse  portion  reaches  the  ]eft  side  of  the  vertebral  column  at 
a  levd  just  above  the  fourth  thoracic  spine.  The  third  (desceiuling)  portion  and 
ihc  thoracic  aorta  lie  at  tirat  a  little  to  ihc  left  of  the  IkjcI)*  of  the  fourth  thoracic 
vertebra  and  gradiially  indine  to  the  inid-line,  passing  through  ihe  diaphr^m  at  the 
level  of  the  twclflh  thoracic  vertebra. 

f  AnfUfisms  of  the  aorta  are  more  fretjucnt  than  are  those  of  any  other  vesael,  on 
account  of  the  great  strains  to  which  the  aorta  is  subjcct.  They  may  most  con- 
venienllv  l>e  considered  here  by  following  the  anatomical  subdivisions  of  the  vessel, 
premising,  however,  that  the  symptoins  thus  described  frcquc[itly  cuinmingle  and 
overlap. 

A,  The  ascending  portion  is  more  subject  lo  aneurism  than  are  the  remaining 
^rtions.  becaiise  it  receives  the  first  and  most  vigoroiis  impulse  of  the  heart's  stroke, 
and  becauae  it  is  within — encloscd  by— the  pericardium,  and  its  walls  are  not  rein- 
forced  by  blendicig  u'ith  the  fibrous  pericardia!  laver,  as  is  the  čase  in  the  second 
and  third  portiuns.  Aneurism  most  lrequently  involvcs  the  region  of  the  anterior 
sinus  of  Valsalva,  where  regiirgitation  of  blood  chiefly  takes  plače  ;  ar.  if  higher,  ihe 
anterior  wall  of  the  aorta  in  the  vicinitv  of  the  nonnal  dilalation,  probablv  due  to  the 
impact  of  the  blood-curreni  Icaving  the  heart.  The  symptoms  aro  :  i.  Venons  can- 
gesiion^  causing  (a)  lh'idity  of  tfie  face  from  prcssure  on  the  dcscending  cava,  the 
left  innoiiiinate,  and  the  internal  )ugular  vclns  ;  (^)  dizziness  and  headache  from  the 
same  cause  ;  (c)  stvetlint^  and  isdema  of  the  rigkt  arm  froni  presaure  on  the  sub- 
clavian  vcin  ;  (d)  stveliinz  and  adema  of  tke  anterior  thoracic  wafi  kcm-\  pressure  on  the 
intenial  mamman,',  azygos,  or  hemiazvgos  veins.  2.  Dyspna-a  \vith  altered  brcath 
sounds  over  the  right  chest.  from  pressure  on  the  root  of  the  right  Uing.  3.  Dys' 
phonia  or  apkonia,  with  croiipy  or  stridulous  rcspiration.  from  pressure  on  the  right 
rccurrcnt  laryngeal  nerve  ;  sometimes  from  vcnoiis  congcstiun  due  to  prcssure  on 
the  internal  jtigtilar  and  innominate  acting  through  the  superior  thyrotd  and  inferior 
thyroid  veins  on  the  corresponding  lar\-ngeaj  veins.  4.  Su>€tling  or  tumor,  often 
first  scen  at  or  altotit  the  sternal  end  of  the  third  right  intercostal  space.  5.  Dis- 
placement  of  the  heart,  occasiona]ly  occurring  \vhen  the  aneurism  involvcs  cspecially 
the  concave  side  of  the  vesscl  ain!  pushes  the  heart  downward  and  to  the  left.  6. 
jiscites  and  mdema  of  the  tegs  and  feet  from  comprcssion  of  the  ascending  cava  uhen 
;he  aneurism  occuj)ies  the  same  situation.  7.  Pain  in  the  sternum^  the  ribs,  or  the 
spine  from  direct  pressure  ;  encircling  the  upper  part  of  the  chest  Irom  pressure  on 
the  intercostal  nerves  ;  running  down  the  side  of  the  thorax  and  the  inner  surface  of 
the  arm  from  pressure  on  fibres  dislribuied  by  the  intercosto-humeral  nerve, 
I  R.   Aneurism  of  ihc  Irarisverse  jMirtion  may  cau.se  :    I.   Dyspna'a  and  dysphoma 

or  aphonia  from  dirtKzt  pressure  on  the  trachea  or  bronchi,  or  from  invohement  of 
the  Mt  rccurri-nt  larvnj^eal  ncrvc  in  its  course  around  the  arch.  2.  DHatation  of 
the  pupil  followed  hy  cmiiraclion  from,  first,  irritatlon  and  then  paraliysis  of  the 
sympathctic.  3.  Inanition  from  pressure  on  the  thoracic  duct.  4.  Sivelting,  often 
beginning  in  llve  mid-Une,  then  extending  to  the  right  (thirty-one  cases  out  of  lhirty- 
five,  Browne,  cjuoted  by  Osler),  and  sometimes  simulating  innominate  or  common 
carotid  aneurism.  4.  Venons  congcstion  of  the  head,  neck,  left  arm.  etc,  often 
more  marked  on  the  left  side  from  the  greater  exi>osure  to  pressure  of  the  left  innomi- 
nate vein.  5.  \Veakness  or  absence  of  radlal  or  temporal  pulse — especiallv  on  the 
left  side— due  to  pressure  on  or  involvcmcnt  of  the  innominate,  left  subclavian,  or 
left  carotid  artec)'. 

C.  Aneurism  of  ihc  descending  portion  of  the  arch  and  of  the  thoracic  aorta 
iay  cause  :  1.  Dy5phagia,  which  is  common  and  apt  to  appear  earlier  on  account 
of  the  more  direct  relation  with  the  ocsophagus.  2.  Great  pain  in  the  spine,  some- 
times followed  by  paralvsis,  from  erosion  of  the  vertcbrie  and  comprcssion  of  the 
cord.  3.  Swe!iitig  in  the  left  scapular  region  or  at  the  vertebral  ends  of  the  middle 
"bs  on  the  left  side.  4.  Bronfhiectasis,  with  cough  and  cxpecloraiion.  from  press- 
,re  on  the  left  bronchus,  or  asthmatic  aftacks  from  involvement  of  the  left  pulmo- 
.ry  plexus. 
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THE  CORONARV  ARTERIES. 

The  coronarv  artcriub,  \vhicli  supply  ibe  lieart,  are  t\vo  in  number,  and  arisc  frn 
the  ri^ht  aiid  left  promitiences  at  llie  base  of  ihc  aorta  uhich  mark  the  coirc^pondiu 
sinusea  t>f  VaIsal\M. 

Thtr  left  coronary  artery  (a.  coroiiaria  sinistra)  lies  at  its  origin  (Fig.  675 
behind  the  base  of  the  inilninnary  aorta,  and  passes  forwarH  bciwcen  ihal  vesaclon 
ihc  left  auricular  appendix  tu  reach  the  anterior  inten  enlriciilar  gro(.\f.  in  whichl 
dividc-s  into  twn  branches.  The  larger  of  these  (ramus  di-sijcadcns  anterior)  dcsccnd 
in  the  grouve  to  the  apt^x  of  the  heart,  j^ivinj;  oR  branchts  wliich  supply  the  anteria 
surfaceol  both  ventriclcs,  wliile  the  smaller  uno  (ramus  clrcnmllcsus)  passes  backwa 
in  the  left  portion  of  the  aurioulo-ventricular  j(rou\'e  and  )fivt's  off  branches  to  t^ 
ieft  auricie  and  ventricle.  Branches  to  the  left  auricle  also  arise  from  the  niain  rt 
of  the  artery,  as  well  as  twigs  to  the  walls  of  the  aortie. 

Fig.  689. 


LeH  i)uln>onaTy  ancrv  - 


"  Buperior  vena  c»va 
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Superlor  left  i]u}miMiiry  vein  . 
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coroiMO'  »n«-r> 
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'  Mlddk  carduc  vetu 


'  Rlglit  vcnlrkle 


PcMtcni-iiifctior  turiace  of  injectc<l  bcan.  vievred  from  below  and  behind. 


Tht-  right  coronary  artcry  (a.  ctironaria  (Iex(ra)  passcs  outward  from  itsorij 
in  the  right  portion  ol  iheauriculo-ventricular  (;ruove,  in  uhich  it  Hes.  until  it  reac 
the  posterior  interventricular  groove,  down  which  it  { ramus  desccndens  posteriorr 
continiied  towards  the  apex  of  the  heart  (Vi^.  68g).      In  its  course  it  givcs  off  n 
erous  branches,  whi<:h  are  disiributcd  to  the  rij^ht  auricle  and  ventricle  and  to 
portion  of  tlie  left   ventricle  which   adjoins  the  [>osterinr  interventricular  iiTO*} 
L'sually  a  lai^e  branch,  the  inarginal  artcr}',  descends  altjng  the  ri^ht  border  of 
heart  fFitj.  679)  and  jjtves  brarirhes  tn  Imth  snrfares  uf  the  rij^ht  ventricle. 

The  peculiaritics  nf  the  ultimate  distribiition  of  thesearteries  havebcen  descril 
in  connection  with  the  heart  (page  703). 


b^i 


Vaiiiiiions. — The  lwo  coronan'  artcrics  niay  arisc  by  a  common  stem ;  one  of  tbem  may 
Ijc  vvanting,  or  suptmumerrirj  vessels  may  occur. 


THE  INNOMINATE  ARTERV. 

The  innominate  artery  (a.  anonjina)    ( Kigs.  679,   &90),   also   known   as  the 

braikio-cephaiic,  is  thc  tirst  as  wcU  as  the  larj^esl  uf  ihf  ihree  vesscls  which  arist' 
fr«m  thc  arcli  of  thc  auita.  It  jjasscs  (lirectly  iipuard  to  the  level  of  the  right 
stemu-clavicular  articulalioii.  whcre  it  dividis  inio  the  right  common  carotid  and 
the  rig:ht  subclavuin,  but  jj^ivcs  riae  lo  \\\j  (ither  liranches. 

Relations. — Anicriorly  it  is  sepanited  fr»jm  the  sternum  aiid  froin  thc  origins  of 
ihe  right  stcrno-hyoid  and  stomo-thyr<)id  musrles  by  the  left  innominate  vein  and 
by  sc:»nie  fatty  tissue  whioh  contains  the  remains  uf  tlie  thyniiis  j^Iand.  Poslfiriorly 
it  is  in  relation  \vith  thc  trachca  and  the  .sym|>;ilhetic  cardiac  nenes  ;  on  the  righi 
it  is  in  conlact  with  the  right  pleura  and  un  tfic  Uji  of  it  is  the  Icft  CDinmun 
carotid  artery. 

Variations. — Tlii-  vaiiaiiotis  ui  the  innominale  artcry  havc  idrcady  been  discussed  In 
connectioii  wiih  the  vanHtii>ns  of  the  aurtic  arcIi.  sincc  ihe  vesse]  represenls  the  i>roxinial 
portion  of  Uie  rijiht  arcli.  It  shows  considcrablc  variation  in  IcnKth,  incasurinK  lH;twcen  2.8 
and  4.5  1:111.,  ahhiiugh  iiCL-asitMUiHv  reachiuK  a  lenjfth  of  5  or  even  7  cni.  Oecasionallv  it  is 
absetit,  the  right  cumnton  carotid  and  the  right  subdavian  artehi^  arising  direLily  irom  the 
aortic  arch. 

Althuunh  the  tnni>niinale  artery  does  not,  as  a  nile,  jrive  ori);in  to  any  branches  txcc|it 
the  twa  terminal  oncst,  >et  in  ahuut  10  pt- r  cenL  of  cascs  tlierc  anses  froni  it  a  vessti  whlch  is 
temied  the  artcria  thjrroide«  ima.  This  takcs  its  oriKJn  nsually  fr<im  near  thc  base  of  the 
innominate.  upi  in  its  medial  surface,  and  passtrs  directlv  upvvard  lipon  the  anterior  surface  of  the 
trachea  to  terminale  in  branches  whicli  ari:  iJistributed  tu  the  iMhnius  and  the  Iowt^r  pi>rtions  of 
the  tc^cs  01  ihc  th>Toid  body.  The  presence  of  this  thyroidea  ima  is  fretjuently  associated  wilh 
a  more  or  less  extensive  reduction  of  the  size  of  one  or  other  of  the  iiiferior  thyroid  arleries,  and, 
mdced,  these  artcries  may  be  entirelv  supplanted  by  ii.  h  is  sonu'whHi  variable  iti  ils  orij^ln, 
for,  instead  of  arising  (rom  the  innominate,  it  may  be  given  off  by  the  aurtic  arch,  by  the  nifht 
commun  carotid,  by  either  Ihe  right  or  ]ell  subdavian,  or,  in  rare  cases,  by  one  of  the  branches 
vA  the  subclaviiias. 

V  Practical  Considerations. — Thc  line  of  thc  innominate  artery  is  from  the 
middlc  of  the  manubrium  to  the  right  stcnm-clavicular  juint.  Its  point  of  biftirca- 
lion  would  be  crossed  by  a  Hne  dra\vn  backvvard,  jnst  above  the  clavlcle,  ihrough 
ihc  tntcr\'al  beta-een  thesternal  and  clavicular  portionsof  thc  sterno-niastoid  tniiscle. 

Aneurism  of  the  innominate  arlery,  often  ass*)ciated  with  anenrisni  of  tho  aortic 
arch,  caiiscs  pressurc-svinptoms  easily  explaint'd  by  the  chicf  relations  of  tlic  vesscl. 
They  !nay  bo  siimmarizcd  as  folhms  :  i.  Vasnihr.  (a)  aricria/,  ueikness  or  irregu- 
larity  of  the  riglit  radicul  pulse  or  of  the  right  carotid  or  temporal  pulse  from  inter- 
ruption  of  thc  direct  hitjod-ciirrent  ;  (b)  vetions,  thiskincss  of  the  (ace  and  neck, 
especialiv  of  the  right  siiie.  ocdcma  of  the  evelids.  protrusion  of  thc  eycballs,  lividity 
of  the  lips,  from  pressure  ctn  the  left  innominate.  dccp  jugiilar.  anil  transverse 
veins  lying  bctween  the  vessci  and  the  thoracic  \\v\\  ;  cetlenia  of  the  right  ann  from 
subdavian  pressurc.  2.  Nercous,  cough  and  hoarseness  or  aphonia  from  involve- 
ment  of  the  right  recurrent  Iaryngeal  :  dilatation  or  cnntraction  of  thc  piipil  from 
pressure  on  the  sympathetic  ;  hiccough  from  irritation  of  tlie  pltrcnic  ;  pain,  particu- 
iarly  severe  on  the  right  side  of  the  neck  and  head,  thc  same  side  of  llie  chcst,  and 
dou'n  the  right  arm  from  pressurc  on  thc  branches  of  t]ie  ccrvical  and  bracliial 
plesuscs.  In  ad<Iition,  dyspnte;i  and  dysphagia  from  compression  of  llie  trachea 
and  oesophagus,  and  thc  appcarance  of  a  swelling  at  and  above  the  riglit  sterno- 
clavlcular  articiilation,  often  obliterating  the  suprastemal  depression,  are  characler- 
istic  symptoms. 

In  endeavoring  to  difTcrcntiate  these  aneurisms  from  those  of  the  arch  of  thc 
aorta  it  may  be  w-t.ll  to  remembcr  tbat  the  position  of  the  innominate  is  aliove,  to 
the  right,  and.  in  a  way,  cer\'ico- thoracic,  ubile  that  of  the  arch  is  on  a  Inwcr  Icvel, 
is  median  or  to  the  left.  and  is  wholly  thoracic. 

Ligation.  — Two  skin  incisions.  t-ach  three  inches  in  lengih.  are  made  along  the 
anierior  edge  of  the  sterno-mastoid  nniscle  and  the  uppcr  border  of  the  inner  third 
of  the  clavicle,  uniting  at  an  acutc  angk-  near  the  right-stcrno-rlavicular  articulation. 
The  stemal  portion  and  the  greater  part  of  the  clavlcular  portion  of  the  sterno-mas- 
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toid  muscle  are  divided  just  above  their  origin.     The  anterior  jug^ular  vcin  run 
behiiid  the  stcrnal  head,  and  is  to  be  avoided  or  tied.     The  thvroid  plexusof  vein? 
miay  appear  in   iht  wuund,   and  should   be  tied  or  drawn  out  of   the  ttay.    The 
stcrno-hyoid  and  3terno-thyroid  muscics  ure  divided  close  to  the  stemum.     TTic  dcej) 
cervical  fascia  is  divided  in  ihf  linpof  the  siiperficial  wound.     The  coinmon  camiid 
artery  shoukl  be  found,  its  sheath  opened,  and  the  vessel  Iraccd  down  to  ihc  innomi- 
nate  bifurcation.      The  intcrnal  jugular  vein  may  be  much  engorged  and  shouM  bc 
drawn  outward.     1  he  innominate  vein  niay  protrude  inlo  the  woiind.     Oatcopbstic 
resection  of  the  manubrium  (BardunhcuL-r),  or  a  median  longitudinal  division  of  thai 
bone  (Wool5eyJ  wtth  retraction  uf  the  edges,  will    facilitate  the  exposure  oi  the 
vessel.     The  most  important  relations  are  to  the  outcr  side, — viz.,  the  vagiis.  tbc 
pleura,  and  the  right  innominate  vein.     The  left  common  carotid  and  trachoa  ii«  to 
the  inner  side.     The  nL-etlle  should  hv  passed  froni  without  inward.     The  ligatuit 
should  be  placed  as  hi>(h  as  possible.  to  leave  room  between  it  and  the  aorta  (or  the 
lormalion  of  a  satis(actory  clot.      It  is  well  to  ligate  the  cfimmon  carotid  and  ibe 
vertebral  at  tlie  same  time,  to  lcs.sen  the  risk  of  sccondary  hemorrhage  on  the  distal 
side  of  the  ligature. 

7X^  coUalerat  ciradation  is  carried  on  from  the  proxinial  or  cardiac  side  o(  the 
ligature  by  {a)  thp  tiret  aortic  intercostal  ;  (A)  the  ujipcr  aortic  intercostals  ;  (f)  th« 
inferior  phrenic  branch  of  the  abdominal  aorta  (within  the  diaphragm);  (rf;  the 
deep  epigastric  ('vvithin  the  rectus  sheath);  (r)  ihe  vcrtebrals  and  interna!  caroticL 
of  the  left  side  (within  the  cranium — cirde  of  Willis) ;  and  {/>  the  branches  oi  tbe 
Ie(t  external  carotid  ;  anastomosing  respectivelv  with  (a)  the  superior  intercostal  of 
ihe  subciavian  ;  (^)  the  intercostals  of  the  internal  mammar)'  and  the  thoracic 
branches  of  the  axillar>'  ;  ic)  the  miisculo-phrenic  branch  of  the  interna]  maminan- ; 
(V  )  the  superior  epigastric  branch  of  the  internal  mammar>*  ;  (c)  the  vesscls  in  the 
right  half  of  the  cirde  of  \VilUs  ;  and  f /)  the  branches  of  the  right  e.xlemal  carotid 
alt  receiving  their  blood-suppIy  from  beyond — or  to  the  distal  side  of — the  ligaturt 
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The  right  common  carotid  artery  arises  from  the  innominate  and  the  left  one  fi 
the  arch  of  the  aorta  (Pig.  690).  Both  pass  directly  upward  in  the  neck,  along 
side  of  tlie  trachea  and  larynx,  and  terminate  oppositc  ihe  uppcr  border  o(  the  thyroid 
cartilage  by  dividing  into  thcextemal  and  internal  carotid  artcries,  their  course  beicg 
represented  by  a  line  dravvn  from  a  point  midtvav  belween  the  angle  of  the  )aw  and 
Ihe  niastoid  process  to  the  sterno-cJavicular  articulation.  Throughout  its  cour>e 
neither  of  the  common  carotids  gives  of?  any  branches,  and  thev  consequently  ha\T 
an  alinosi  uniform  calibrc,  except  towards  their  point  of  division,  where  they  prescfit 
a  i'ilataiion  freqvicntly  cantinued  into  the  internal  carotid  and  usually  becoming  more 
markctl  \vith  advancing  agc. 

Relations. — The  left  common  carotid  lies  in  the  thoradc  cavity  during  ihc 
first  ]>art  of  its  course.  and  in  this  respect  difiers  from  the  right  arterv,  whnse  ori^ 
from  the  bnichitvcephalic  is  at  the  level  of  the  sterno-clavicular  articulation.  Thb 
thoracic  portion  of  the  left  common  carotid  is  U5uany  about  3  cm.  {,\%  in. )  in 
h-tigth,  and  is  crossed  obliqucly  in  front,  near  its  root,  hy  the  left  innominate 
( brachio-cephalic )  vein  and  by  the  cardiac  branches  of  the  pneumogastric  nerve.  It 
is  sfparaled  from  the  sternuin  and  the  origin  of  the  ster no- thvroid  muscle  l)y  some 
fattv  tissue  which  contains  the  remains  of  the  thymus  gland,  and  poslcriorlv  it  is  in 
relation  with  the  trachea  below  and  higher  up  with  the  left  rectirrent  larvng^al  nervt 
Below,  to  its  right  side  and  a  short  distance  auav,  is  the  innominate  arterj-  ;  abow 
it  is  in  closc  relation  ivith  the  trachea,  while  to  its  left  and  somewhat  posteriotiv  are 
the  left  subciavian  artery  and  ihe  left  pneumogastric  ner\'e. 

Throughout  their  cervical  portions  the  relations  of  both  artcries  are  idco- 
tical.  Each  is  enclosed  wiihin  a  fibrous  sheath  formed  by  the  deep  cervical  fascia 
(page  550>.  the  sheath  also  containing  the  internal  jugular  vein  and  the  pneumo- 
gastric nen'e,  the  vein  Iving  lateral  to  the  artery  and  the  nerve  bctween  the  iwo 
vcssels,  but  in  a  plane  s!ightly  posterior  to  them.  Extending  downward  for  a  \*ari- 
able  distance  upon  the  anterior  surface  of  the  sheath  ts  the  descending  hypogIoss3l 


^ 


nerve,  antl  overlappiiig  it  lo  a  ctrtain  cxtent  is  ihe  sierno-clcido-mastoid  muscte 
and.  below,  thc  stcrno-]iyoid  and  sierno-Uiyroid.  At  about  thc  Icvel  of  the  cricoid 
cartilage  of  the  larynx  theartery  is  crossed  obliqueIy  by  the  omo-hyoid  musclc,  alid 
hij^her  up  by  thc  middlt,*  and  superior  thyroid,  the  lingual  and  sometinif3  thc  iacial 
veins.  and  thc  stemo-mastoid  branch  of  the  supcrior  thyroid  artery. 

Po8teriorly  the  sheath  resta  upon  the  prevertebral  fascia  covering:  thc  longus  coili 

ind  the  rectus  capitis  antična  major  muscles,  and  is  in  rclation  with  the  ganglionated 

cord  of    thc     sjTnpathettc    ncn*ous    svstcm  antl   its    supcrior  and    niiddle    cardiac 

branches.      Lower  duwn,  oppusite  the  sixth  cervical  vertebra,  the  branches  of  the 
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DlaMction  sbcnvinK  aortic  arch  aml  Ui  brsnclie« ;  lunipi  hsivc  bami  pullcd  iside. 

inferior  thyroid  artery  pass  bchind  it.  Mediallv  are  the  trachcii  and  thc  a-sopliagus, 
together  with  the  rccunrent  laryngcal  ner\'e,  the  lobe  of  thc  thyroid  gland,  and, 
above,  the  larynx  and  the  pharynx. 

I  V*riation8.— The  variations  of  the  cummon  carotid  arteries  have  been  sufEcicntly  dL<x:ussed 

'^in  connection  with  the  anomalies  of  the  aortic  arch  {p-Aga  724). 

Practical  Con&lČicrations.^^^ »eur/sm  of  the  common  carotid  artcry  is  not 
very  fre<|uent.  It  mast  comn»only  occurs  near  ihe  bifurcation  (a)  becausc  of  the 
slighl  dilatation  nomialty  existing  thcre  ;  (d)  because  thcre  the  vessel  is  more  super- 
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t«bly 
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ficial. — i.e.,  least  supportcd  by  ovcrlving  musde  ;  and  (r)  bccause  of  thc  incrcjM^^'. 
rcsistance  to  the  bkMid-current  al  tliat  point.  U  is  see»  oftentT  iii  ihe  righl  t-in  ; 
Ihan  in  the  left.  Pnssurts\niptoms :  pain  iii  iht  sitle  ul  ihe  iicck.  bce,  and  tu  1 1 
in  thf  iJisiribution  of  ihc  superiicidl  cenical  plL'XUS  of  nt-rvcš  ;  duskincsi  or  »tali/::^: 
ol  ilic  skiii  from  pressure  on  \hv  synjpaiheiic  ;  Hrspntra  and  cough  Irom  Ukij! 
deficflion  of  ihc  laiynx  and  irachea  ;  drjcdivr  vision,  vertigo,  or  slupvr  fioin  prc^j 
ure  on  the  inlernal  jugular  ;  /loarsetuss  or  aplumia  from  implication  of  the  renirmii 
laryngeal  nenc  ;  dysphagia  Ironi  dirtct  i^ressurc  on  ihc  urdophagtis,  or — possibiv. 
tc^ether  with  irregular  heari  aciion,  vomiting,  or  asthmalic  »rspiraiian — from  preas 
ure  on  the  pneumogastric. 

Digital  compretsioH  may  bc  used  in  a  čase  of  štab  wound  or  in  ihe  ire&imeni 
oi  aneiirism  f«)  by  making  pressiire  backwar<i  and  oiUward  bencath  the  ank-rifir 
edgc  of  ihe  stemo-mastoid  musulc  at  the  level  of  the  cricoid  cartilage,  so  as  to  Uatlt-n 
out  the  artery  against  the  transvcrst:  process  of  the  sixth  cer\ical  veriebra  (rarniit! 
lubercle)  aboiit  two  and  a  half  inchcs  above  the  clavicle.     As  the  vcrtebral  arttr)-  at 
this  level  enters  its  eanal  in  tlie  foramina  of  the  transvcrsc  processcs,  it  will  prot»bly 
escape  pressure.      Thq  internal   jugular   vein   is   usuany    thsplaced   laterallv. 
common  carotid  arterv  niay  aiso  be  effeclually  conipressed  in  cases  of  wound  (d) 
grasping  the  anierior  etige  nf  the  stt-mo-niasloid  and  the  arter)'  tttgetlier  beiw 
the  thiimb  and  fingers,  or  (r)  by  jilacing   the  thumb  bcnenth   the  arlery  and 
anterior  edge  of  the  muscte.  and  the  fingers  along  its  posterior  edge.      In  ali  three 
these  niethods  it  is  necessary  to  f1ex  the  head  and  turn  it  a  litllc  iowards  ihe  affccied 
side  so  as  fully  to  relax  the  steruo-masloid. 

Ligation.~\\  may  I^e  necessary  t<»  tie  the  common  carotid  in  cases  of  (a)  aneu- 
rism,  iiicluding  cerluin  pulsatiiig  tuniors  of  the  orbit  or  scalp  or  within  the  craniiini 
t(5)  hemrjrrhage  from  \vonnd  of  the  netk,  ur  from   phar},"ngeal  uonnd  or  ulceration . 
or  (c)  for  Ihe  prevention  of  bk-cding  iluring  some  operations.     \Vhenever  lignlion 
of  ihe  external  carotid  satisfactorily  meets  the  indications,  it  is  hetter  to  lie 
vessci  (ff.i'. ),  as  the  ccrebral  circulation  is  not  iherebv  interfered  with. 

The  lower  portions  of  ihe  common  carotids  on  bolh  sidcs  of  the  neck  are  d 
seated  ;  lhey  are  covercd  by  ihree  planeš  of  muscles  (the  stemo-masloid,  sle 
hvoid,  and  sterno-lhvroid )  :  the  inferior  tJivroid  artery  and  recurrent  Iar\-ngeal  n* 
run  behind  theni  on  each  sJde.  and  on  the  Icft  sicfe  the  internal  jugailar  vein  u&u 
passes  from  wiihont  in\vard  in  front  of  the  arterv,  ubjrh  is  also  in  close  relation  to 
the  thoracic  duct,  the  innominatc  artery,  and  the  k-ft  innoniinate  vein. 

Two  operations  for  ligatlon  of  the  comintm  carotid  niay  be  described  :   i.  Tlic 
place  of  election  for  tiie  application  of  a  ligattne  is  just  abovc  ihe  omokyoid  mus* 
where  the  artery  has  become  more  superficial  and  is  covercd  onlv  by  the  skin. 
platysma,  the  fasciie.  and  the  anterior  edge  of  the  sterno-mastoid.     The  skin  incisi 
— ihree  inches  in  length — is  made  in  the  line  of  the  vessel,  the  centre  lx-ing  pla 
opposite  the  anterior  arch  nf  the  cricoid   cartilage.      It  cllvides  also  ihc  plat)"«! 
The  deep  fascia  is  tllvided,  and  the  anterior  edge  of  tlie  sterno-mastoid  is  cx 
an(il  followed  dnwnward  to  the  angle  heiueen  it  and  the  upper  edge  of  the  omo- 
hyoid  mnscic.      The  fornier  muscle  is  then  drawn  outward,  the  latter  dottnward.  dic 
descx-iidens    hvpoglossi  nerve  avoideti,  the  sierno-tnastoJd  branch  of    the  superior 
thvroid  artery  and  the  superior— and  sometime.«*  the  middle^thvroid  vein  hcld  aside 
or  lied,  and  the  sheath  opened  over  the  carotid  compartment. — i./*.,  well  to  ihc 
inner  side, — so  as  to  avoid  iniury  to  the  larger  internal  jugular  vein,  which  some- 
times — as  in  cases  of  emlnarrassed  n-spiration — bulges  over  the  arterv  so  as  coni- 
plete]y  to  obscurc  it.     The  needle  should  be  |>assed  from  withuut  inward  lo  a 
injury  tu  the  vein,  čare,  of  course.  being  taken  not  to  include  tlie  vagus. 

2.    Se/o7v  the  omo-hyoid  muscle  the  skin  incision — three  inches  in  length 
foIlows  the  anterior  burder  ol  the  sterno-mastoid.  beginning  now  a  little  below  the 
lower  border  of  the  cricoid  cartilage  and  ending  just  above  the  .■;terno-clavicular 
articulation.     A  second  incLsion  along  the  upper  border  of  the  clavicle  is  often  ad\^^^ 
able.     The  sterno-mastoid  is  drawn  oui\vard  and  the  outer  edge  of  the  stemu-hyd^| 
muscle  exposed.  and  ihat  muscle,  with  the  sterno-thyroid,  drawn   downward  an^^ 
inward.      Frequent!y  the  strrnal  pnrtion  of  the  sierno-masloid,  and  oocasionally  the 
siemo-hyoid  and  sierno-ihyroid  musciea  alao,  will  require  division  if  the  ligature 
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to  be  placed  as  near  the  rool  of  the  neck  as  possible.  'Ihc  iniernal  jiigvilar  vcin  — 
especiallv  on  the  left  side— the  inferior  ihvroici  ariery,  and  the  rtcurrent  lar)*ngeai 
in.*r\c-  niust  be  avoided.     The  iiecdlc  is  passed  ium\  uithntil  mward. 

The  foUaU'ral  cirndation  is  cnrried  on  fvoni  the  proximal  or  cardiac  side  throusfh 
{a)  the  braiiches  oi  ihe  exlemal  carolid  on  llie  oppt^sitc  side.  {b)  the  inicrior  lhy- 
rojd,  (r)  the  prohmda  cenHcis  ffroni  the  sujjeritir  intercoslal  and  tlius  fnini  the  sul>- 
clavian ),  id  )  the  internal  carotid  and  the  vessels  of  the  opposite  segment  of  the 
circie  ol  Willis,  and  (r)  the  vcrtebra!,  by  anastumosing  rKspet:lively  \vith  \a)  the 
exlemal  carotid  branches,  f^^  ihe  superior  thvrojd.  (c)  the  princeps  cer\'iris  ( fron) 
the  occtpital),  and  (//  ;  and  (/-)  the  vessels  of  the  circic  of  VVillis  on  the  affectcd  side. 


THE  EXTERNAL  CAROTID  ARTERV. 


fThe  extema]  carotid  artery  (a  carotis  csterna)  {Kigs.  692,  693)  ariscs  from  the 
mmon  carotid  at  aboiu  the  level  of  the  ujjper  border  of  the  thvroid  cartilage — a 
levd  which  corrcs|MJiids  to  the  Ix)dy  uf  the  fourth  ccrvtcal  vertebra.  Thence  it  is 
directed  upward  and  sliglillv  back\v;ird  iawards  tlie  angle  of  the  jaw,  where  it  enters 
the  substance  of  the  parniid  jfland  and  continues  upward  in  that  alructure  to  jiist 
belrnv  the  root  of  the  zv^oma.  Here  it  gives  rise  to  a  large  branch,  the  internal 
maxin<irv,  and  is  tben  oontinuotl  upward  over  the  root  of  the  zvgoma  upon  the  side 
of  the  skull.  this  tcmiinal  portion  of  it  being  termed  the  suprrJidaJ  trmpora/  arfay. 
Relations. —  In  the  lirst  portion  of  its  courae  ihe  cxtemal  carotid  lies  in  the 
superior  carolid  triangle  (page  548).  and  is  there  crossed  by  the  hvpoglossal  nerve 
and  the  facial  vein.  Kigher  uj)  it  passes  beneath  the  posterior  bel]y  of  the  digastric 
and  the  siy]()-hyoid  niiiscles  and  also  Ijeneath  the  temporo-maxillary  vein,  anil  enters 
the  substance  of  the  parotid  gland  P(iSteriorly  it  is  separatcd  from  the  cxtemal 
carolid  arterv  by  the  stylo-glossiis  and  fttylo-pharyngeiis  mtiscles  and  the  glosso- 
pharyngeal  ncr\'c  ;  the  interna!  carotid  artery  lies  l.-iierally  to  it  at  its  origin  ; 
internally  it  is  in  rclation  with  the  inferior  and  middle  constrictors  of  the  phar)'nx 
and  the  superior  laryngeal  nerve. 

Branches. —From  the  anterior  siirface  of  the  external  carotid  arise.  from 
below  npuard,  (11  the  suf>erior  thvtoid,  (2)  the  iitiffual,  (},)  ihe /aria/,  and  (4) 
the  internai  maxiUary  aritrks.  From  its  ptaterior  surface.  in  the  same  ordcr  of 
succession.  arise  (5)  the  asrending  pharyngeal,  (6)  the  stenio-masfoid,  (7)  the 
occipiial,  (8)  the  posterior  amicular  artcrics.  Fina]ly,  (  y)  tlie  supfrjidal  lemporat 
ar(ery  is  to  be  reg;irded  as  a  branch  uhich  Is  the  continualion  upward  of  the 
main  stcm. 

Variattons. — Occasionallv  tlie  extern.-il  cartilUI  ;mery  is  absent.  Jls  branclies  arisiti);  fruin 
the  corjimoti  carotid.  which  is  conliniied  directtv  mto  the  internal  carotid.  The  mmiberuf  its 
branches  may  be  rtduced  hv  certain  of  iheui,  the  hn^ual  and  facial.  for  instance,  arisin^  bv  a 
conitn«Mi  sieni.  <ir  tlie/  niay  \w  increased  by  ilie  <»ccurrence  of  varions  acces»ory  branches  [>ass- 
ing  lu  regions  supplied  by  the  re^lar  ones 

Practical  Considerattons. — The  external  carotid  is  rarely  the  siibject  of 
aneurism.  cxcepl  as  a  lesiill  of  iraiuna.  The  tumor  is  sitiialed  below  the  angle  of 
the  javv.  Pressure  on  the  hypoglossal  and  glosso-phar\'ngeaI  nerves  and  on  the 
internal  jugular  vein  causes  varioiis  svmptoms  which  are  not  iisually  definitely  diag- 
nostic.  In  one  čase  there  was  unilateral  atrophy  of  the  tongue  (Heath)  probably 
from  involvement  of  the  hypoglossaI.  If  the  aneurism  is  sitnated  near  the  nrigin  of 
the  vessel,  it  may  be  indistinguishahle  froni  aneurism  of  the  commf>n  carotid  at  its 
usual  location.  just  beIow  the  bifurcation.  The  \cssel  is  not  infrequenlly  tied  for 
\voimd  of  the  neck,  for  aneurism  of  one  of  its  branclies.  and  f»ccasionaIly  :\s,  a  pre- 
liniinarv  to  certain  operations.  as  excision  of  the  superior  maxilla  tir  removal  of  a 
malignant  tonsillar  or  partitid  tumor  In  ciises  of  štab  or  ciitthroal  vvuund  it  is 
better,  whcn  prtssibic.  to  tind  an<l  tie  both  ends  of  the  blceding  vessel,  as  the  free 
anastomosis  between  the  branches  of  ihe  lwo  external  caroiids  renders  a  recurrence 
of  hemorrhagc.  pro!>;iblc  aftcr  ligation  oi  the  main  trunk. 

i.igathn. — That  [>art  (tf  the  line  for  ihc  common  carotid  extending  from  the 
level  of  the  angle  of  the  lovver  ja\v  lo  that  of  the  middle  of  the  thyroid  cartilage  is  Ihe 
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litic  for  the  skin  incision.     The  arien-  is  usiialiv  lifd  beIow  the  dig^stric" 
i.f. ,  in  the  superior  carori<l  triangle  (  paj^c  54M ) — and  bctwccn  ihe  orij»ins  of  the  5U[ 
rior  thvroid  and  the  lin^uat  arieries— becaiist-  ihat  is  the  longest   interval  vitb 
branches.      Atter  the  sUin,  superticial   fascia,  platysnia,  and  di'e]i  (ascia  have  b«il' 
dividcd,  the  anlerior  edjije  of  the  sterno-masloid  elcared  and  drawn  outward  at  ihc 
lottcr  portion  of  the  uound,  and  the  facial,  lingual,  or  superior  ihyroid  veins — i(  the^ 
prcscnl — drawn  aside  or  tied  and  cut,  the  postcrior  bclly  of  ihc  digastric  musde 
above  should  be  idenlirted.     J  ust  benealii  it  tlie  hvpoj^Iossal  nerve  crusses  ihe  arten*. 
and  a  Ultli;  l(>wcr — about  the  middle  <>f  the  incisinn — the  tiji  of  the  g^reater  cornu  uf 
ihe  h>'oid  btine  may  bc  fdt.      At  this  level — above  the  orig^n  of  the  superior  thvroid 
and  below  thai  of  the  lingual — the  arTory  lies  just  tu  the  inner  side  of  the  interna! 
carotid  (bitt  somevvhat  supcrlicial  to  it)  and  of  the  intemal  ju^ular  vein,  and  has  iht 
superior  IarynKeal  ncr\'e  in  close  relation  l>chind  it. 

The  intemal  carotid  ha^  been  lietl  al  this  level  by  mistake  for  the  exlfrTul 
carotid.  To  avotd  this  it  should  bc  remenibcrcd  that  the  extemal  carotid  (tf/ is 
more  anterior  ;  {&)  is  more  superficial ;  {<■)  is  iisually  smaller,  espccially  in  tht- 
yuunj:f ;  {d)  givcs  off  branches  ;  (tr)  is  close  to  the  tip  of  the  hyoid  bone  ;  (/^  is  in 
contact  with  the  hypogIossal  nerve  ;  and  (g)  ihat  conipression  of  the  isolatvd  vcssel  I 
arrests  the  tem(>ora]  and  facial  pulses.  The  needle  is  passed  froni  without  inward  to 
avoid  the  Jnternal  jugular. 

The  ligature  has  been  api>lied  just  beIow  the  parotid  gland — i.c,  aboze  tlu' 
digastric  muscle.      The  incision  Ion  ihe  same  line)  should  extend  from  the  lobc  iif 
the  ear  to  the  hyoid  bone,  the  stcrno-mastoid  should  be  drawn  outward.  llie  postc- 
rior bellv  of  the  digastric  and  the  stylo-hyoid  niuscle  downward,  and  the  parotid^ 
upward  and  tnuard.  1^1 

The  cotlatcral  ciraihtion  is  carried  on  from  the  cardiac  side  through  ia)  the*^ 
branches  of  the  opjjosite  external  carotid  ;  {b)  the  inferior  thvroid  on  the  affecttHl 
side  ;  (r)  the  branches  of  the  ophthalmic  nf  the  same  side  ;  and  (ti  )  the  profunrla 
cervicis,  anastomosing  resi>eclively  with    (rt)    the  branches  uf  the  Hgated  eitemal 
carotid;  (^)  the  superior  thvroid  ;   fr)  the  facial  (from  the  same  vessel^ — -thetJtieri 
carotid)  ;  and  {d  )  the  prinreps  cpr\'ins. 

I.  The  Superior   Thyroid    Artery.— The  superior  thyroid  artery  fa. 
nihlca  siii»erinr)  (Kig.  692)  arises  from  the  anterior  surface  of  the  extern:il  e;u"o(id,l 
short  distance  above  its  origin,  and  is  at  first  directed  almost  horizontally  anleriorlj 
but  soon  tiims  downward  and,  passing  over  the  superior  larvngeal  nerve  and  beneall 
the  omo-hvoid  and  thyro-hyoid  muscles,  brcaks  up  into  a  numbcr  of  branches  whic 
enter  the  substimce  of  the  thyroid  gland.      It  posscsscs  always  a  calibre  of  considc 
ahle  size,    but  varies  directly  according  to  the  size  of    iIk*  gland,    and    inverse 
according  to  the  amcmnt  of  blood  reaching  the  gland  from  other  sources.       It  ; 
tomoses  abundantlv  with  its  fellow  of  the  opposite  side  and  with  the  inferior  thyr 
branch  uf  the  subclavian. 

BronchcB. — From  its  horizontal  portion  are  given  ofT — 

{a\  An  JnfrBhyoid  branch  (ramus  hvoitleus  j.  M'hich  passes  alung  the  lower  bordcr  of : 
hyoid  bone,  supplvinu  the  nl^^iclcs  inscrting  into  that  bone. 

(^)  A  stcrno-mastoid  branch  (raniuii  »temocltidunitisluldcu«),  }ilwjiys  sniall  aild  occasioiu 
Kantin^,  which  p.isses  downwnrd  and  backvvard  aer«.»ss  the  sheath  enclosing  the  comn 
carotid  to  r-iiter  the  sulistanre  of  the  stemo-cteiilo-ma.stoitl  niuscle. 

(f )  A  superior  laryngeal  branch  (a  laryiigea  superior).  which  pas!5es  forward  and  downwa 
beneath  the  thyro-hyoid  ruiscl«^  and,  pierciiin  the  thyro-hyoid  membrane  along  widi  ihe  superi^ 
lar>'nKeal  ner\e,  is  distribntecl  to  the  intrinsic  iruscles  and  mucuus  membrane  of  ihe  tar>'nx 

From  its  dcscending  ponion  il  pves  off — 

{d)  The  crico-ihyroid  branch  I  mm  um  cricothyroideiM).  usually  of  small  size,  whicli  |U.sfl 
hori£ontally  forvvard  over  the  crico-thvroid  nit-mbnme  and  anastomoses  with  tis  felKm  of 
opposite  side.  giving  olT  brandies  which  perforatc  ihe  membrane  and  are  distributed  to 
muscies  and  mucous  membrane  of  the  louer  part  of  the  lar>nx. 

Variations. — The  superior  th>Toid  may  kivc-  ongin  to  both  the  aseendins  pharvnEenI  .iilia 
the  asct^ndinK  p-ilatine  The  crico-thvroid  not  infrequt'ntly  ;iriscs  from  the  siiperiof  Iar\-ngtAl. 
and  niiiy  appear  to  f>r  the  mnin  stem of  that  arter)-,  and  the  superior  larvngeal  may  arisc  dfflf^l 
from  the  cxtcnvil  carotid.  ^^1^ 
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Practical  Considerations. — Tbesupcrior  thyroid  artery  or  one of  ils  branches 
"is  freqiicntly  divided  in  cut-throat  wounds.  The  storno-mastoid  branch  niav  have 
to  be  tied  in  ihe  operation  oi  lijjation  ot  the  camiiion  carotid  at  Uie  plače  of  clection 
and  the  crico-thvroid  braiich  duriii^  ihe  perlormaiice  of  iarvn^jatoniy. 

Ligathn. — The  skin  incision,  two  inches  in  length,  with  ils  centre  opposite  the 
thyro-hyoid  spacc,  is  made  along  the  carotid  line.  Aiter  tht  superior  ihvroid  vcins 
havc  bcen  dealt  with  and  the  external  carotid  has  been  recognizpd.  the  vessel  inay 
most  easily  be  found  in  the  sulcus  betu-ecn  the  upper  border  of  the  thyroid  cartilagc 

Fic.  691. 
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and  the  great  vcsscis,  where  for  a  short  distance  it  is  superficial  and  runs  ahnost 
.boriznntally. 

The  needle  should  be  passed  from  above  downward  with  the  point  directed  some- 
•hat  loward8  the  mid-line.     Theclose  proximity  posterioriv  of  the  superior  laryngcal 
ncrvc  should  be  remembored. 


P  2.  The  Lingual  Artery.— The  lingual  artery  (a.  linsualis)  (Fig.  692)  usuaUy 
arises  irum  the  antcrictr  siirface  of  the  external  carotid.  between  the  orijTfins  of  the 
superior  lhyroid  and  the  (acial,  although  it  is  soinelimts  givtn  ofi  from  a  irunk 
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conimon  to  it  and  ono  or  othcr  of  thcse  arterics,  especiallv  ihc  facia).  In  ihe  first  pan 
of  its  Lourse  it  jkisscs  fonvard  and  sli>;lilly  upward  and  in>vard  towards  the  tip  miiIh 
It-sser  cornu  uf  iIil*  hyoid  lxine,  and  is  crosscd  hy  thc  pristurior  Iicllv  of  tlie  di-  .-;i 
and  thc  stvlo-hvoid  muscles  and  by  thc  hyi>oglossaI  nen-c.  On  reaching  the  j.i  _■ 
terior  l>ordtT  of  ihe  hyo-Rlossus,  it  ijasses  btnealh  that  muscic  and  is  continim: 
almost  dircctly  forward  bcneath  the  mucons  membrane  covcring  ihc  undcr  surbcrnl 
the  lon^ue  ami  liciweeii  thf  jj^enia-hvn-g^lnssus and  ihc  inlerior  lingualis  musd«.  In 
this  trriiiiunl  portinii  it  has  a  siniinus  cniirse,  and  is  frt»]uently  tenncd  tbc  raninc 
artery  :  a.  prolinnla  liiisiiac)';  it  yivi-s  branches  to  the  adjacent  nnisc"ular  sul*>unir 
and  mucotiM  lutrinbrane  of  the  tongiie,  and  near  its  termination  anostomoscs  uith  iN 
fellow  ol  the  opposile  side. 

Branches. — (a)  The  Buprahyold  branch  ( ramus  hy«)dcu»),  gi^en  oH  froni  the  first  poniun, 
ippsses  bi>ri/unt.illy  iorward  uvtr  the  hyt>icl  tM>ne,  sciiding  branches  to  the  niiisclcs  ttliidi  an 
"Uiserltil  inlii  that  b<iiK*  (rom  ljelow. 

(d)  The  doTsal  lingual  branch  ( raitti  ilorule«  linf{ii«e),  froin  Ihi-  second  portJon,  an>» 
undcr  cover  of  Ihe  posterior  bonler  uf  Ihe  hyo-gtos.siis  and,  [lassinjj  upu'ard  medi.d  in  the  ^^hl- 
^•lossus.  brciik-s  up  into  branches  which  are  disiribiited  to  thc  mucoii>>  ničnihraiie  of  the  < 
(if  the  tongiie,  ;is  far  back  as  the  epi^luttis.  and  alsii  to  ihe  tonsil.  <)ccAsionany  a  bram  ii  i  : 
with  a  ciirrespondiu};  one  fnan  the  artery  uf  tht-  tippiitiite  siile.  inniK*diateIy  in  fr*.int  of  the  lun- 
men  ca.-ciim.  and  is  cuntinued  tun-vard  in  the  nie^Han  line,  imniediately  benealh  the  niun«^ 
membrane  tif  ilie  dursuni  o(  the  lon^ue,  ;ls  far  as  the  tip. 

(rt  1'ht:  subtingual  branch  (n.  8ulrlinj;iiiiIiH|  is  given  of!  near  the  anteriorborder  of  ihe  ti)iK 
kIuksuš  nitiscle  and  nins  furuard  in  ihe  same  plane  hn  the  ranine  arterj',  bul  nn  a  louer  Irvc! 
resting  upun  the  mylo-hy«id  muscle  and  Iying  l>etwetfn  tlie  nenic>-hyoitl  lalerallv  and  tbe  genif- 
hyo-Klossus  medJaliv.  It  is  accompanled  by  the  submaxillar>'  ( \Vharton's }  diici,  u'hich  liis  upin 
its  medial  side,  and  it  temiinatcs  in  thc  sublingual  gland,  aisu  itcndin^;  branches  to  thc  iies 
ing  miuicles  and  to  the  alveolar  border  of  the  mandihle. 
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Anastomoses. — The  various  branches  of  thc  Iin>fual  artery  anastoniose  csten 
sively  uith  thcir  fcllous  of  thc  opposile  side.  The  anastomoses  of  tlie  two  aa.  dur- 
sales  Hn^ix  take  plače,  howevcr.  only  throiigh  exceedingly  fine  twigT(.  so  that  iht 
longue  may  be  divided  Iongiiudinally  in  the  me<lian  line  wiihoiit  anv  great  \osni 
blood,  cxccpt  tovvards  tlic  tip,  whcre  a  larger  anastnmosis  of  thc  raninc  arteries  occun;. 
In  addition  to  these  conlra-ijteral  anastomoses,  the  lingtial  also  anastonif>ses  ihrou^h 
its  ,suprahyoid  branch  \vith  tliu  infrahyoid  of  the  supefior  thyroid  artery,  ihrtju^ii 
its  siiblinj^ual  branch  with  the  submental  branch  of  the  fadal,  and  through  the  i. 
dorsalis  lin^jua;  \vith  the  variniis  lonsillar  arteries. 

Variations.— The  liagnal  arlery  somelinies  arises  from  a  cummon  irunk  with  the  farial. 
and  it  has  been  obser\ed  to  lemiinate  at  the  root  of  the  tongiie.  lieing  replaced  m  the  rest  lA  it-' 
course  by  branches  froni  die  inleinal  niaxlllan-  or  hy  the  submentaJ  branch  of  the  facial.  Thr 
subliiigiial  branches  are  not  infre(iuently  hicking,  liemg  rcplaced  !iy  branclies  of  the  suljoit-niAl 
and.  in  addition  to  its  normal  branches,  the  maln  arterj-  niay  jpve  rise  to  a  su]»erior  !ar>T»ge;iI  and 
an  accessory  supehor  thyroid  branch. 
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Practical  Considerations. — The  lin^al  artery  is  tied  most  frequent!y  a 
preliniinary  tu  č.\cisi(»n  of  thc  whole  or  part  of  the  lon^ue,  but  one  or  bolh  art 
may  be  lij^ated  to  sto]>  bleediniij  ft^lhmmjr  uoimd  or  niali^nant  ulceration  of  that 
orj^an.  or  in  an  effort  to  arrest  grovtth  by  cuttini;  ofi  bIood-supply,  as  in  cas*5o( 
cancer  of  the  tonjjiie  or  of  macrtijrlossia. 

l.igaiiott. — The  artery  is  for  convenJcnce  divided  into  three  portirjns,  theySP!|^J 
bctvvecn  its  origin— about  opposile  the  greater  cornu  i^^if  tlie  hyoid — ^and  ihc  poslcfl^H 
edge  of  the  hvo-glosstis  muscle.  Iving  upon  the  middle  constricior  of  the  pharip*n!^^ 
thc  second  beneath  the  hyo-glossus  muscle.  lyiny  upon  thc  genio-glcssus  ;  thc  thha. 
i  ranine)  frnm  ihe  imlerior  border  of  Uie  hyo-glossus  alonji^  the  tmder  surface  of 
tongue  ti»  its  termination. 

The  place  of  election  is  in  the  second  part.     The  skin  incision,  two  inchcs 
lengih,  cur\'cd,  with  the  concavity  upward.  begins  a  half  inch  helnw  njtd  cxtenial  lo 
the  mandibnlar  symphysis  and  ends  a  little  lielon*  and  inlernal  l<i  the  polni  »Iv 
the  facial  artent*  crosses  thc  lowcr  edgc  of  thc  inferior  maxilla  ;  its  centre  is 
above  the  gp-eater  cornu  of  the  hyoid.     If  the  incision  is  carried  too  far  back' 
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thc  factal  vein  may  be  cut.  The  remainder  of  thc  operation  may  be  described  as  il 
it  wcrc  done  in  f4uir  siiiges.  i.  That  portion  of  thc  dcep  fascia  constiluting  iht- 
anterior  layc'r  of  the  ca]>sulp  of  the  submaxillary  gland  Is  dividc-d  in  the  line  of  tbe 
iacision.  the  lo\ver  etij;e  of  the  gland  e.\poied,  and  ihc  gland  itseU  clearcd  and  cle- 
valed  over  the  lower  jaw,  wiili  due  čare  to  avoid  in]ury  lo  the  facial  artery  which 
pas&es  throug^h  its  subtitance  and  ihe  facial  vein  wbtcli  runs  upuu  its  burface.  2. 
Thc  thin  posterior  leaf  of  the  aipsule  of  the  gUuid  l)eing  di\idcd,  the  uhite,  iihining 
aponeurotic  loop  attaching  the  digastric  tendon  to  the  greater  conm  of  the  hvoid 
will  1m?  scen.  The  tendon  near  the  bone  or  ihe  digastric  »[»neurosis  should  be  rtxed 
bv  a  blunt  hook  or  tenaculum  and  <Ira\vn  driwn\vard  and  tow;irds  thc  surface.  3. 
Afler  thc  divjsion  nf  the  jjosterior  lavcr  of  tlic  capsule  of  the  siibMiaAil]ary  gland,  thc 
posterior  edge  ol  the  mylo-hyoid  muscle,  the  libres  running  upward  and  slightlv 
backwar(l,  can  be  recognized  at  ihe  anterior  angle  of  the  wound  and  should  lx.- 
clear!y  defined.  4.  The  hypog]ossal  nervc  separates  from  the  artery  al  the  poste- 
rior border  of  the  hyo-glo->sus  muscle,  where  the  vessel  disappears  to  run  between 
that  muscle  and  the  middle  constrictor.  The  nervc,  accompanied  by  the  ranine 
vein.  runs  almost  horizontally  across  thc  surface  of  the  hvo-j^lossus,  and  in  its  turn 
disappe:irs  under  the  edge  of  the  niylo-hyoid  muscle,  It  uill  have  been  brought 
inio  vievi  when  thc  submaxillary  gland  has  been  raised,  the  posterior  Iayer  of  its 
capsule  dividcd.  aml  a  Hltle  fatly  connective  lissue  picked  away.  In  the  irregular 
triangle  fornicd  by  the  ner\e  .ibove,  the  mylo-hyoid  anteriorlv,  and  the  posterior 
belly  and  tendon  of  thc  digastric  postcriorly.  the  lingnal  artery  runs  iwfu-aih  the 
hyo-glo5sus  muscle  and  near  the  apex  of  the  triangle^/.**.,  near  thc  hyoid  I>onc. 
Tlie  nerve  and  vein,  which  are  on  a  9lightly  higher  level — a  few  millimetres — 
having  been  raised  and  the  fibres  of  the  hyo-gloa3U3  divided  parallel  with  the  hyoid 
and  just  above  it,  the  artery  will  be  brought  into  view. 

In  ligation  of  the  Hngual  for  carcinoma  of  thc  tongue,  the  state  of  the  salivarv 
gland,  which  varies  in  sizc,  in  density.  and  in  the  closeness  of  its  attachments,  is  the 
main  element  of  unccrtaintv  (Trcves). 

*  3.  The  Facial  Artery. — The  facial  ariery  (a.  mavlllaris  externa)  (Fig.  6gi) 
ariscs  usuallv  a  short  distancc  above  the  Hngual,  from  thc  anterior  surface  of  thc 
extenial  carolid.  It  pas-ies  at  rtrsl  furvvard  and  slightlv  upw;ird.  Iving  beneath  the 
p<isterior  bellv  of  thu  digastric  and  the  stvlo-hvoid  niuscles  and  the  hyp>glnssal  nerve, 
and  is  then  continucd  almost  horizontallv  forvvard  in  a  gr<x)ve  in  the  subniaxillary 
gland.  \Vhen  it  re-aches  the  level  of  the  anterior  border  of  the  masseter  muscle,  it 
^^Bsumcs  a  vcrtical  direction  and  passes  over  thc  ramus  of  the  mandible.  and  is  then 
Sontinued  in  a  simious  course  obliquciy  across  thc  face  tovvards  the  naso-labial  angle, 
resting  upon  ihe  bnccinalor  and  levator  anguli  oris  mustlcb,  and  beiiig  crossed  by  the 
risorius  and  zygomatic  muscles  and  by  some  branches  of  ihe  facial  ner\  l*.  Arri\  etl  at 
the  n;iso-lj»bial  angle,  it^igain  takes  an  almost  vertical  course,  passing  upwartl  beneath 
(or  sometimes  over)  the  levator  labii  supcrioris  and  the  levator  labii  superioris  ala-quc 
naši  towards  the  inner  angle  of  the  orbit,  \vhere  it  ternunates  bv  anastninosing  with 
the  nasal  branch  of  the  nphthalmir  artery.  This  terminal  vertical  portion  of  the 
vessel  is  usuallv  terme<i  \\\\:  atfgular  arftry  (a.  anKuIaris). 


■  Branehea. -Tlif  br.inrlies  of  the  facinl  artery  (  Fi(js.  691.  693)  mny  be  arraiigčd  in  two 
grouijs  accor<liiiK  lo  iht-ir  oriKin  from  the  cervical  or  fariiil  porlions  of  the  arterv. 

Frum  thc  cervical  portion  ari  se  :  [a\  Tlu-  ascending  palaline  branch  [a.  pnlntinn  aiicca- 
drns),  a  small  aner\'  whifh  passw  iip\vard  htriueen  ihe  sivIn-Kloisus  and  slylo-p!iarynKfiw  nni'*- 
cles.  to  which  it  scnds  branches.  and  then  come«  to  tir  ujKin  Ihe  <nitcr  surface  of  the  stiperior 
con«trtctt>r  «)f  thf  pharynx-  It  terminatcs  bv  scnding  hranches  to  the  soft  palaie.  thc  toiisil, 
and  the  Kiisiarhian  tulie. 

f^'1  The  tonsillai  branch  (ramuK  tnnsUlnrfs)  is  aiiolher  siTieill  branch  whtch  pHSses  vcrti- 
callv  upw'ard.  U  arises  close  to  ihe  asceiutiiii:  palatinc  and,  passing  nver  the  stvlo-glossiis 
muscle,  pierces  ihe  suiierior  constrictor  of  the  phar\nx  lo  be  distrihnted  tu  thc  tonsil. 

(  c)  The  glandutar  branches  (rami  Klandularni).  two  or  Ihree  in  number.  nre  dtstributed  lo 
thc  subnuixillar>-  j;iaiul. 

(</)Th^  submental  branch  (a.  tiuliinenuilift)  arise5i  jast  heforc  the  artery  hends  upwanl 
over  the  mandible,  and  continues  onwartl  in  ihe   horizontal  course  folIowed   b>'  the  facial, 
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ihrough  the  s'ubmaxi]lary  gland.     It  passes  furwHrd  upoii  the  ni>lu-h>uid  mu^te,  c)i 
cngin,  umil  il  rt-jiches  the  insenioii  i>f  tlie  anttrior  beli)'  vi  the  ditjaslrii.'.  uhcn  it  )xu6e&  uy 
U|Kin  the  ramus  uf  ihc  itmiidiblc  tu  bup)jly  ihc  depressur  lubii  initTiuris  and  tu  onastomose  v 
thv  ment;il  brarahes  uf  the  inferior  clenial  artery  and  with  the  mierior  labial  branches  of  ti 
facial.     ll  sends  branches  to  Ihe  muscles  in  its  vicinity  and  aiso  to  the  uUegument,  and  brandvi 
perforate  the  mylo-hyoid  musclo  lo  anastoniose  with  the  ttiiblingual  branchcs  of  ihe  linKUtl. 

Krom  tlie  Tacial  portion.     (*■!  The  ni«ssetcric  branches  arisc  fromthe  postcrior  suriace 
the  arlery — and  are  tlirected  upward  tu  stipplv  the  niasseter  nmscle  and  to  Anaslocnose 
brant-hfs  of  the  intemal  niaxillary  and  transverse  facial  arteries. 

(/ )  The  infetior  labial  branch  [a.  I;il>i.-ill8  inferinr)  passes  forward  along  the  otiter 
of  the  l)urii».it;L'd  ranms  ot  Ihc  mantiibic.  supijlyinK  the  depressor  anjfuU  oris.  the  depmsor 
labii  inferioris,  and  the  inteRiiment,  and  anastoniosinK  uilh  the  mental  branches  of  rbe  mknot 
denlal  and  siibmental  arteries. 

{^)  The  inferior  coronary  artery  j)«sftes  forward  in  the  substance  of  the  lower  Hp  bet» 
the  tnuix)iLs  membrane  anti  urbiailari^oris,  supplymg  the  lattcr,  and  termtnatcs  by  ana9t< 
with  its  feIlow  of  the  opposite  side. 

( A )  The  superior  coronary  artery  [  a.  laltlallB  ftU|icrior}  has  the  Kame  coursc  and  relatlons 
the  ui>per  Up  Ibat  the  infertor  c<)roiutry  has  in  the  Iower  one.     It  annstomt>ses  wiih  its  felkw 
the  0pp<jsitc  »Ide,  and  near  its  terminatjon  usvial1y  sends  a  small  branch  upH'ard  to  (be  septum 
of  the  noše,  the  a.  septi  narium. 

{i)  The  lateral  nasal  takes  its  ori^n  ju.st  as  the  anery  reachcs  ihe  naso-labjal  ang)? ,  i 
passcs  for\vard  over  the  alaof  the  noše.  supplying  its  niuscles  and  iniegunient. 

{J)  The  angular  artery  (a.  anitiilarlti}  is  the  terminal  portion  of  the  fadal  arter)'  bevofli 
the  naso-lnbial  angle.  it  passcs  directly  upward  in  the  angle  betw'een  the  noše  and  the  clitvL. 
and  gives  branches  to  the  adjacent  muscles,  the  lachrj-mal  sac,  and  the  orbicularis  n:il|>cbninini, 
anastomosing  with  the  nasal  hranrh  of  the  ophthalmic  artcry  and  u-ith  ihe  Infra-orbital  brancK 
of  the  intemal  max)llary. 

Anastomoscs. — The  faoJal  arterv,  bvmejins  of  its  facial  branches  and  the  : 
mental  arteries,  niakes  al>undant  anastonioses  with  its  fdlow  of  the  oppcisite  std 
In  arlflition,  it  is  ctmnttteil  wilh  nther  branches  nf  ihe  excernal  carotid:  with 
dorsalis  lingiin*  and  suhmental  bninclics  of  the  iingiial  by  its  tunsillar  and  infcH 
labial  branches  respcctively;  uith  the  descendiny  paJaline,  infra-drbllal  branches,  ail 
mental  bnmches  of  the  interna!  maxillary  by  its  tunsillar,  angular.  and  inierior  labidl 
branches;  and  with  Uie  trans\H:rse  facial  branch  of  llie  superficial  temporal  by  its 
masseteric  branches.  Finali/,  it  is  connecled  with  the  ophthalmic  branch  of 
intemal  carotid  by  the  angular  arterv. 

Variations.— The  facial  artery  mav  arise  by  a  tnink  common  to  it  and  the  lingual,  orj 
W9y  ariKe  above  the  leve1  of  ttie  angte  o!  tbe  jaw.  Qiiite  freiini-iilly  it  dctes  not  e-KtcnJu^Kin  ta 
Se  bevond  the  .ingle  of  the  nioulli,  lieing  replaced  m  the  upper  pan  of  its  courae  by  branchci 
from  the  iransverse  farial  or  intemal  maMllan.-  arter\'. 

The  asivndiiifj  paUttnc   branch    ire(iuenlly  arises  dirfi1ly  froni   thr  rx(ernal  rarotid.  or  M 
may  uike  its  origin  irom  the  ascending  pharvngeal  or  from  the  occipiial,  and  the  tonsillar  f^ 
frequent!y  a  branch  nf  it.     The  submental  branch  may  he  greaily  reduce<i  in  si7»-  or  e\< 
absent.  l>eing  replacetl  in  whule  or  in  part  by  the  siiblirigual.  ihese  two  arteries  tieing  inv« 
proporlionate  to  each  other  so  fai  as  their  development  is  concemed. 
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Practical  Considerations. — The  facial  arl<;ry  may  rtquire  lij^ation  on  accoi 
of  divisinn  of  one  of  its  branchtrs.  as  the  coronary,  but  wlienever  direct  ligalji 
of  ihe  wt»iindcd   vc-sscl  is  possible,    it   is  preferable  on   account  of  the  ver>*  f: 
anastomosis  lK'twccn  the  branches  of  opposite  sidcs,  leading  iisiially,  aflcr  ligati 
of  the  main  trunk,  to  rccurrence  of  the  hcmorrhagc.      In  blcetfing  aflcr  tonsilloio 
(page  i6o8),either  tlic  tunsillar  branch  nf  the  facial  or  the  main  vessel  (where  \i 
between  the  posterior  bellv  of  the  digaatric  and  the  stvlo-glossiis  muscles)  rnav 
involved  ;  but  ;is  the  blood  mav  also  Ijc  fumished  by  the  ascending  phar)*ngi 
ligadon  of  the  e.vtcrnal  carotid  itself  rather  than  of  the  facial  v\'ould  be  more  likely  t 
bc  efficient. 

Ligation. — {a)  The  etrvical portion  of  the  vessc!  niay  bc  reached  through 
incision  like  tliat  for  the  lingual.  ]>laccd  a  littlc  higher.  and  not  exlcnding  sn 
anieriorlv.     When  the  submaxilhiry  gland  is  drawn  npward,  the  arterv  uiU  bedra- 
with  it  and  made  prominent.     This  portion  mav  also  be  rcached  ncar  its  origin 
uncovering  the  extemal  carotid  (y.*'.)  and  identifying  the  vessel  vtfere  it  run« 
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between  the  postfiior  bcllv  of  the  dig;i5tric  above  and  the  hypoglossaI  nerve  below. 
(6  t  T\w  Jiuia/  />orfi0»  is  easi!y  exposetl  wlH*re  it  crosses  tht*  inamlihle  at  the  antc- 
rior  bijrder  of  ilic  inasseicr.  cither  by  a  veriicaJ  cut  parallel  with  that  muscle  and  the 
aricrv  or  by  a  horizontal  cut  crussiiig  the  vt-sscl  and  placed  under  the  inierior  margin 
of  ihe  jaw  so  as  to  leave  the  scar  in  an  inconspicuous  posiiion.  Bcncatli  the  skin 
and  the  superficial  fascia  the  pUtysn)a  and  dccp  lascia  are  the  nnlv  struclures  that 
require  division.  The  vein  Hea  in  ihc  groove  betueen  the  artery  and  the  edge  of  the 
masseter. 

4.  The  Internal  MaxiUary  Artery. — The  intcrnal  maxillary  fa.  maxillarl!{ 
iaterna )  f  Fig.  692)  is  a  large  brancli  utiich  ariscs  froni  the  antcriur  burface  o(  the 
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^^H  Dceper  dluecllon,  »hovirinii  carotid  and  subcIavUn  arteriei. 

^Bcxtemal  carotid,  opposite  the  neok  of  the  mandible.  It  |>as9«i  fnrward  with  a  fiexuous 
^^otirse.  Iving  at  tirst  l>elween  the  neck  nf  the  mandible  and  llie  splenu-tnandibular 
ligamcnt,  and  then  p;u>sing  either  between  the  two  pterj*goid  inuscles,  in  uhich  c;we  it 
crosses  the  inferinr  dental  an<l  linguol  nerves,  or  else  tiver  the  external  surface  u(  Uie 
external  ptcrygoid,  between  that  muscle  and  the*  lcm|Xjral.  It  thcn  passes  bet\veen 
the  lwo  ncads  of  the  external  pler\g<:iid.  in  the  one  čase  passing  from  below  upward 
and  in  tlie  olher  from  vithout  inward,  and  enlers  the  spheno-maxiUarj*  (iK«>a.  in 
which  it  is  directed  up\vard  and  inward  towards  the  spheno-palatine  foramen,  which 
jit  traversea  under  the  name  of  the  splieno-palatine  artcry. 

Branchn. — For  conventence  in  description  it  ts  customarvto  regard  the  intemal  mRxiI!ftry 
artery  as  consisting  of  thre«  portions.     Its  first.  or  mandtbu/ar  poriion,  is  ihal  which  Hes  inter- 
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nal  to  the  neck  of  tlie  nianditile  ;  the  sccoiitt,  or  pU-ry£oid  poriion,  is  Uiat  which  tmve 
picrvgoid  fus^a.  and  is  iii  rclation  wilh  ihc-  piurjgoid  musck-^  ;  and  the  liiird,  or  i^ke 
lary IHjrtioH,  t:xieiidii  ironi  whert  ii  pjiiscsbeivveen  tlie  twu  lieads ui  liiecxtemal  picngoiJmi^ 
clc  ti-t  iLs  eiilrancc  tntu  tlie  sphenu-palatJnc  foramcn.     Of  the  sixteen  iiatucd  branches  ariMii);  1 
tliL-  internat  maxi[lar>-  artery,  Ave  ahse  iroin  Uie  first  portion,  tive  from  the  secoiid.  and  sU  f 
tile  third. 

Fruri)  the  first  tir  mandibular  portion  arise  (l)  Uu*  dt'ep  auriiular,  (2)  thy  lyittpai^,\ 
ibe  imddic  mčningcal,  \^)  the  stHtzI/  ttu-ningeaJ,  and  I5J  the  lu/cH&r  deri/a/ nrtenes. 

(a)  'Ihe  deep  auricular  (a.  auricularis  |)r«ftinda)  is  a  small  branch  uhtch  passes  brhindt 
temporivinaiidibular  articulatton,  to  which  it  seiids  br^inches,  and  periurates  the  anterior  vali  ( 
Ihe  cKlernal  aiidiiory  incatus  lu  supply  the  skin  lining  that  passage  and  Ihr  oulcr  »uriao;  of  il»c 
tynipanic  metiibranc. 

(^)  The  tynipanic  (a.  i}Di|uiaica  anierior),  also  a  sniall  branch,  passcs  upwHrd.  givnng  1 
branches  to  the  teniporo-nianOibular  articulation,  and  eiiters  the  Glašeriaii  fišsure.    Thence  1 
travcrses  the  itcr  chortke  ariterins  along  with  Ihe  churtia  ivnipani,  and  reaches  the  middle  car,  to 
u-huse  mucous  membrane  il  is  distribuied,  iinastumosiiig  wilh'  the  tyn)panic  branches ol  ihei 
niasluid  artcr>'. 

{c}  The  middle  meningeal  (a,  trfningva  mrdia)  is  Ihe  largest  of  ali  the  branrlies.  h  aa^ 
cends  vertlcally  towards  tJie  base  of  the  sktill  and  enters  the  cr.miuni  by  ibe  foramen  spinosun, 
and,  aiter  pa^sing  outvvard  and  upward  ior  a  short  disunce  ui>on  the  f^real  wtng  of  the  spbefKii" 
divides  inti>  an  atUerior  and  a  po^terior  terminal  branch,  which  raniify  over  llie  surfacr  trt 
dura  and  ^iupp]y  nearly  Ihe  u-hole  <if  its  lUeral  and  siipt- ritir  siirfaces,  makitiK  abundant  atu 
moses  with  the  vessel  of  the  opposite  side.  The  anU'rwr  brattch,  the  largerof  the  tuo  ter 
brancht-s,  passtts  tibliqnely  foruiird  over  Ihe  grealer  uing  of  tlie  sphenoid,  crosstii  the  atitenof ' 
inferior  angle  of  the  parietal,  and  then  ascends  along  the  anti-rior  l>arder  o(  thal  btme  almost  to 
tlie  superiur  loiigiiudlnal  sinus.  sendinK  "It  numeruus  branches.  The  postrriur  bmmfi  {>!»»/&■ 
backward  and  npvvard  over  the  squamous  portion  of  the  lemporal  bone,  and  ihen  oi-er  ihc  pte 
tcrior  part  of  the  parietal  fKine,  K>^'t'>K  "''f  nunicrous  tiranchcs  which  pas.s  upward  as  far  as  t 
siil>erii>r  lonniiii<linal  sinus  and  backwar<l  jls  far  as  ihe  Interni  sinus.  In  additibn  to  ihest 
miriiil  branches,  ihe  ni»in  stL'm  u-ithin  the  cranhiin  also  £tves  orit^in  to  {aa)  -a prtnfmi bran 
(a.  petrosus  superficlalis)  wliich  eniers  the  hiatus  Fallopii  and  anastomoses  uith  the  terminal  | 
tion  of  tlic  st)lo-mastoid  arteries  ;  to  (W)  Casserian  braHfkfs,  minute  twigs  which  pass  tol 
GasM-rian  ^anglion  and  the  fifth  nerve  ;  tt>  uc)  a  iympanic  bramh  {a.  iynipftRtca  »tupcrlor)  \i\, 
descends  ilinmgh  llie  |X.'tro-squ;Mi»ous  sulure  t«»tbe  mucous  nrembraneof  the  middle  var  and  ih^ 
mastoid  cells  ;  and,  linalU',  tu  \dd  \  an  orbital  brancfi,  a  small  vessel  th:it  passes  into  the  oibrt 
throuy;h  the  outerniost  portion  of  the  sphenoidal  fissure  and  anastomoses  with  tbe  lachf>-n 
branch  of  the  ophthalniic. 

(d)  The  small  meningeat  (r.  mentngeiiH  nrctasorhis)    is  an  ini:<instant  branch,  snmrtin 
arising  from  Ihe  iniddW  nienin>;eal.     It  jKisses  upward  along  the  manthhular  di\  ision  of  ibc  I 
nerve,  and  enters  the  cntnium  through  the  foramcn  ovale  to  be  distributcd  lo  llie  i 
gan^lion  and  the  dura  iihiter  in  its  nei^hborluKjd. 

{e)  The  inferior  dental  (a  iih-cfflnHs  Inrcrior)  isgivenofT  ironi  the  lowcr  suriaceof  tliearta 
and  descends  alnn^  witli  i)ie  inferior  dcntal  nene  io  Ihe  niaiulibular  foramen.     Beftne  rcaclii 
the  foramen  it  gives  ofi  Uia)  a  /in^ui/  branch,  nliicli  iKtompanics  ilu-  lingual  iKrrve  to  ' 
tongue.   and   [M]  .n  tnylo-hyo'ui  branch  (ramu*  niylohyoMpti8),  atT»imp;inyiiJj4  the  niylo-li\o 
ner\e  to  the  muscie  of  that  nanie.     Kntering  the  mandibular  foramen,  it  tra\'er»es  the 
ilibular  canal,  j{i\  in);  ofT  branches  lo  the  rtjols  <if  the  Iower  teeth  as  it  passi-s  ihcm,  and  fina 
cmerges  at  ttie  inental  foramen  as  frr)  the  mentol  artety  (a.  aicninlln'),  suppiving  the  iirightx>rig 
muscies  and  inte^mnent  and  anastomosing  with  the  submental  and  inferior  labial  branelies  ot' 
facial      Just  liefore  issuing  from  the  mental  foramen  it  gives  ofJ  {dd)w\  i/msitv  branch  whi( 
dLsiributes  tiAiRs  to  the  incisor  teeih. 

From  lile  second,  c»r  ptcrygoid  portion,  arise  branches  distribnted  cfiiefly  to  the  adja 
muscies  ;  they  are  { i )  ihe  nnuselcru,  ( 2 )  the  dfep  tetnporal,  ( 3  '"'d  4 )  ihe  inirrnai  and  ext 
naipUrygoid,  and  (5)  the  h$trca/ at\^t\\ 

(/i  The  masBeteric  branch  (a  maRsctcricnl  passes  with  the  corres-ponding  nerve  throit 
llic  sigmoid  mttch  of  the  m.-indible  to  enter  the  deep  surface  of  the  ma5weter. 

i  g)  The  deep  temporal  brancfaea  are  t\vo  in  mimlier,  the  anierior  and  the  posierior. 
PosUrior  branch  m.  tcmpomlts  profTind«  pn?>tcri»r^  arises  close  to  or  iit  commoii  «ith  the  1 
seleric.  ubile  tlie  anltriorovvc  (a.  tcmpomUtt  profiindn  nnltrlur)  is  given  off  near  Ihe  terminali« 
ol  the  pterygoid  portion  of  the  ar1er>-.     Tliey  !xilh  pass  upward  between  the  temporal  mu 
and  ihe  tx)ne  supplying  the  muscie  aml  ana.'rtom<')sing  with  the  middle  temptiral  bnincli  oi  1 
tempontl  a^le^^■. 

'Aand/^  The  intemal  and  extema]  ptcrygo)d  branches  (rami  ptcr^-goidci ) an?  shOft 
variable  in  number.     Thev  pass  dircclly  into  the  muscies  of  the  same  names. 
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(/)  The  buccal  branch  (a.  bucduaiuna )  [ULSses  dowiiwiirU  and  foruard  uitli  iht;  buccal 
nervc  aloni;  thc  iinicrior  Imrtier  uf  tlic  U*iulun  o(  llitr  t<:m[.)ural  niuscic,  aiid  supplit-s  tlie  hiicci- 
nator  mtiscle  and  tlie  inucoiis  nit-nibrane  uf  t]ie  niouih. 

From  ihc  tbird  ur  Bpheno-maxillary  portion  arisc  (i )  tlie  a/veo/ar,  (2)  the  infraorbitit/, 
(3)  tht-  descending  palatine,  U)  the  iidian,  (5)  \\\g  pterygO'pafatitte,  and  (6)  the  sfiAcuo- 
pa/afirič. 

(*)  The  alveolar  branchla.  alveiilari!i  su^erlor  pMieriar)  desLtmIs  upon  the  tnlKrriwily  nf 
the  roaxiUa,  giving  off  bnincht-s  uhich  i>«-neir;ilcsm;ill  (or;miin;i  in  Ihiit  liotie  and  nre  distrilujtetl 
to  Ihc  moUr  and  pnmiolar  tccth  and  the  gums  of  the  upper  javv  nnd  to  tlic  mucoiis  mt-tuhninc 
Kninc  thc  antnim  of  Highmorc.  The  main  sirm  ti-niiinalcs  iijkjii  the  tuberositj'  of  the  niaxilla 
by  breaknig  up  into  a  plexus  with  which  branches  fruni  Ihe  buccal  Hrtcr>'  unite. 
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Estenul  carot  id,  liitcmal  tnakilUrv-  and  tnfrriar  dnital  arterteH :  oon<lyle  and 
outer  Iflble  of  mandible  hAvo  b«c»  renoved. 

(/)  The  infraorbital  artery  la.  iurrauflriuUai  frc(ju«ntly  arises  in  cominoii  with  thc  .il\cttliir. 
Tt  passts  f(jrwiiril  itnd  iipwiird  tlirough  ihe  sphciKi-niaxillHry  fossu  ;md  ihe  sphenu-mH\iIl.iry 
iorameti  to  traver-.«.-  thc  infraorbita!  ktimim-  :m(\  rari;*!  alon^;  uiili  ihc  hifraurbiial  iit-rve.  In  Ihis 
p.trl  of  ils  course  it  gives  i»ff  (UrfJ  orf>i/ii/  dm/uJtrs,  (lislribiilrd  to  Iht-  atliiHJS«*  tissiK-  of  ihe  urliit 
and  i<)  the  neii:hborinK  muscles  uf  iHv  t-vt*.  and  [i>6\  aiiUrior  drnta/  fn-ancAcs  ia<i.  jibc'>l»r«i 
9>u)>erinri>H  aitierdirci  t  vvliirh  [>ass  dnuii  the  antcrior  walt  tif  -ihc  aniruni  ui  flij^hniore,  aloiii;  tvhh 
the  anitrior  imd  middie  superior  dcntal  nerves,  to  siippiv  thc  miicoits  membrane  hnin«;  the 
nntrum  and  thc  canint-  aml  inrisor  tecth  uf  lh<?  npper  ynv.\  Tlic  main  stem  cmerges  npon  the 
facc  al  tlie  infraorbital  foramcn  and  divides  into  (rr)  palpebraK  {dd^  rtasa/.  and  fn-)  /a6ia/ 
hrauchm.  uhusc  distribution  is  indioited  by  thcir  names.  and  whlch  anastnmosc  wnth  the  n-isal 
and  tachrymal  branrhcs  nf  thc  fiphthalmic  arteiT,  thc  Iransverse  fafial  hrancli  of  the  suiK-rficial 
temporal,  and  the  su[>eriur  coronar>-  and  anf;ular  liranche-*  <if  Ihc  facial. 

I  m)  Thc  descending  palatine  aRety  <.».  palniinti  deMMdeos)  accumpanies  the  antcrior  pnla- 
tinc  ner^-c  from  Ihc  -^phcno-palatine  eangtton  throujfh  the  posterior  palatfn«  carvd.  nnd.  on  its 
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tmerjtence  from  the  po5tt:rior  pitlatiiic  foramen,  dividcs  inlo  an  anterior  and  a  pr^slerior  lir^ud 
The  former  passes  forward  beneath  ihe  mucous  membrane  of  the  h.ird  palate.  utiich  il  supplio 
and  at  the  anterior  pnlaiine  foramt-n  ana<;ianioses  with  ihe  sphcno-pnlatine  artery;  the  ba 
piiKses  backward  u>  $U[>|>]y  the  soft  p;il:tte  and  the  tonsti,  anasioniosing  wit]i  ihtr  asorthJi^ 
palatine  braiicli  of  the  facijil. 

t»)  The  Vidian  artery  (a.  canalis  pierjnoMei )  is  a  siuall  branch  uhJch  passes backvard rIors 
Ihe  \'idinn  ner\-e  Ihrough  the  \'idiaa  caiial,  and  sends  branchesto  ttie  roof  uf  the  pharjmiaml 
lu  the  Mustarhiait  tube. 

{o)  The  pterygo-paIatine  artery  (a.  palallna  malor)  is  aiso  a  somewhal  slender  brondi. 
passes  backward  throu>;h  the  pler\-Kct-iKii;uine  K>ramcn  along  \vith  the  pharj-nseal  ner\tf  i 
the  spheno-palatine  gang:lian,  and  supplles  the  ruof  oE  the  pharynx,  the  Euatachian  tube, ; 
the  miirous  membrane  liniiig  the  sphi-noidal  rells, 

( />)  The  spheno-palatine  artery  <n.  sphcnr»|Kilatina )  is  ihe  terminal  branch  of  the  inte 
niaxtllary.     It  passes  into  tlic  nasal  cavity  throujrh  the  sphcno-palatine  foramen  atong  vnth  i 
spheno-palatine  nerve  from  Uie  spheno-puilatine  j;anKHon.  Shordy  after  traversjng  Ihe  ior. 
it  di\  ides  iiitu  an  internal  atid  an  exlenial  braticli.     Ttie  inirmaJ  branch,  sumetinies  tcrmed  I 
naso-ptilatitif,  i^asses  transversely  across  the  roof  of  the  nasal  t."avity  to  reach  the  septum,  up 
\vhich  it  passes  ciuunsvard and  forward.  givinjjoff  numerous  branches  which  anastimiose  (olu 
a  rith  net-work  beiieath  the  mucous  membrane  of  Ihe  septum.     It  fiiially  reaclies  the  antc 
palatine  farHiiirn,  whiere  il  anaslunioses  uith  thi:   anterior  brani-h  of  the  descendin^  pal-i 
ThroiiKhout  iLs  course  il  is  ace^mpaniod  by  tlie  naso-palaiine  ner\e.      The  exL^miif  6r 
ramifies  downward  and  forward  over  the  laieral  wall  of  the  nasal  fossa,  forming  a  rich  plrJt 
beneath  the  mucous  membrane  hning  the  meatuses  and  the  turbinate  bones. 

It  will  be  observeil  ihai  ali  the  brandies  arising  irom  the  first  and  third  pnrtions  of  I 
internal  maxill.iiy  ;mery  tr-nerse  lMiny  canals  or  fivramiii.i.  »hile  Ihosc  of  tl»e  secund  ponii 
do  not,  but  are  disiribuled  directly  to  muscles. 

Anastomoses.^Thc  Communications  of  the  internal  niaxillar\-  artt-n,*  are  wil 
the  brariches  iif  llie  arterv  of  the  0[>iMwite  side.  uilh  other  branches  of  the  arter)* oj 
same  side,  with  other  branches  of  the  extemal  carotid,  and  with  branches  of  iht 
internal  carotid.     The  most  abundanl  anaslomoscs  with  ihc  artcrj'  of  the  oppd  " 
side  are  made  throuj;li  ihe  branches  of  ihe  niiddle  meitinj^eal;  the  alveolar  bra: 
anastomoses  \vith  ihe  tlental  branches  of  ihe  infRn)rbita!  af  the  sanic  side  and  w 
the  buccal  arterv,  and  the  antcric»r  branch  of  ihe  descendinjj  palaline  mak«  a  hi 
anastomfwis  wiTh  the  naso-palatine  branch  of  the  spheno-palaline  al  iIk-  ant' 
palatine  foramen.     The  other  branches  of  the  c.vtcnial  carotid  w  itli  which  anasiomi 
are  made  are  the  facial,  the  toniporal,  and  the  postcrinr  auricular;  the  facial  o 
mimicatcs  by  mcans  of  its  subniental  and  infcrior  labial  branches  uith  the  men' 
branch  of  the  inferiur  deiital,  by  ils  supcnor  curonarv  and  angnlar  branches  with  tht 
terminal  braiiches  ni  the  infraorbital.   by  its  siiperior  coronnrv  with  branrhes  of 
nas<»-pa!atine.  and  by  its  ascending  palatine  with  branches  of  the  descemiint;  jtalali 
The  deej>  temporal  arteries  anastomose  wilh  branches  of  the  superticial  lem|>oraI  ; 
the  infraorbital  with    the  transverse  facial    branch    of   the   same   arter>':   while 
poslerior  aurinilar  commnnicates  by  nieans  of  its  stylo-inastoid  branch   uilh  the 
tvmpaiiic  branch  and  \vilh  the  pctrosal  branch  of  the  niiddle  meningeal. 

Of  the  anastonioses  wilh  the  intcnial  carotid  arteries  ihc  most  imiKirlant  aa- 
those  l>etween  the  orbital  brancli  of  the  n>iddle  nieninpeal  and  the  Iac!ir\'mal  arter 
betvveen  the  terminal  bnmchcs  of  the  infraorbital  iuu!  the  terminal  branches  of 
ophtliahiiic.  and  between  the  spheno-jKilatine  branches  and  the  ethmoidal  arteries. 

Variaiions.— In  Ihe  eariv  stajfes  of  development  the  niain  portioii  of  the  intcnial  mavillai 
is  rcprcst-nted  by  a  steni  uhieh  aris(_-s  from  tlie  internal  carotid  (Tandler).  This  is  knn««^ 
the  a.  stafit-dia  { Fi^.  694.  ,-/5/) .  since  it  tniverses  tbe  nnVldle  ear.  pas-siii«  ihrouph  iht-  (i>nin« 
of  ihc  stapesU'1:  it  m  a  kes  its  exit  from  the  middie  ear  by  Ihe  <daserian  fissure  and  di  viti«.*  m 
lwo  slcms.  one  of  uhicli  (  Ri)  passes  ihronuh  ihe  foramen  spinosum  (  fsp)  and  is  tlisirih^ 
tbe  supraorbilal  recioij/M-hile  tne  othtr  di\ides  int"  Uvo  l)ranches  whicn,  from  iheir  distr"^ 
are  termed  tlie  infraorbital  (  A'/  )  aiiil  tlie  inandibular  (infcrior  dcntal  1  (  A'w).  A  brao 
arises  later  from  the  eistenia!  carotid  \\hirh  anastonioses  with  the  luuer  s(em  Mbcre  iti 
imo  ihe  two  branches  just  mentioned.  and  the  niain  siciii  of  tlie  stapedius  disappears.  «n 
in  ils  distal  iMirlion,  uhich  i»ersists  iis  the  t>Tnpnnic  branch  of  the  internal  inaxillar\ .  nhich  f 
quently  arises  In  the  adiilt  from  the  middte  meninKt^-al  instead  of  dinctlv  from  the  inlt-rn.i(  tiu 
illarv.  By  ihese  chanjres,  as  mav  be  seen  from  the  actompanvinj;  tliacr-"*."!^-  i''«*  i<diili  niien 
niaxillarv  is  formed,  die  sii(iranrl)ital  branch  l^ecomiiiR  tht-  middii-  nienin^eal  {J/wi  ami  r 
mandibular  branch  ihe  inferior  deiital,  wbile  the  infraorbital  bnmdi  (A*r»  l>eeomes  iheP* 
siem  of  the  arter>*  from  which  the  remaining  branches  fcraduallv  devciop. 
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conresptjntli-ncc  with  this  hision,  ,i  persistencc  of  Ihe  staj^-dinl  artery  is  occasionallv 
founil ;  lun  ihe  niajt^ritv  t»f  the  usu.il  \anatioas  ut  Ihe  iiiicnuil  nmsilUn'  ure  due  to  ihe  secunu- 
ar>'  anastomoses  \vhich  ils  braiicIu-M  iniikt-  with  oHicr  vcssels.  lluis,"  by  an  cnlargentent  ot 
the  aiiastoinusf-s  benvt-en  thc  miililli-  niL-iiingcal  and  ihe  branclies  of  tlic-  ophthalinic  artery,  that 
vessel  or  sunii^  of  ils  brancbcs,  in'tably 


the  lachr\'nial.  ma>'  coiiie  to  arisv  from 
themidtlle  meniiigeal  ^Mige  7491.  And, 
similarly,  by  the  anastontusc-^  vvith  ihc 
(acia)  or  transverse  facial  arieries,  tjie 
lenninal  brancbes  ot  ilie  infraorbital 
maj'  f>e  translerred  to  lhi>s<r  vc^strls.  llie 
infraorbilal  itself  stoppiiig  in  themiddle 
of  the  infraorbital  groove. 

5.  The  Ascending  Pharyn- 
geal  Artery.  — The  asccni.!ing 
pharvngcal  artery  (a.  phar,Tni;ca 
asccmlens)  (Fig'.  695)  iliflers  from 
al!  llit;  olhi^r  bnitiches  nf  the  evterna! 
carotid  by  ita  vertical  course.  It 
is  a  comparativolv  small  stcm  which 
ariscs  close  to  or  iinmediately  at  the 
origtn  of  thc  Lxiernal  carotid  anti 
passes  upward,  at  first  IjetwetMi  ihat 
\e5sel  aiid  the  internal  carotid,  and 
laler  betu*ecn  ihe  imernal  carotid 
and  the  intemal  ju^lar  vein. 


Fig.  694- 
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llUryanery;  v4,  c«tIv  »laitc;  ^.  luter  »tKKe:  C,o>jinmi>ri 
LiiTutJcl;  O,  O,  csltrnal  aml  iriti-rn»I  carotid.  Forcx- 
planaiion  ol  otŠ«r  ld.1««,  »cc  lcxt.     t  Tamdlrr.) 


Branehe«.— ( tf  I  A  prevertebral  branch  which  supplies  Ihc  prevertcbral  musciefi  o(  (he  neck 
and  anjistomoscs  with  thc  ascending  cer\'ical  branch  of  ihf  inftrior  thyrciid  artery. 

[d)  Pharvngeal  branches  ( rami  iihaoDRei ).  two  or  ihrce  In  iiumber.  uhich  supply  the  con- 
slricior  muscies  anc!  the  mucous  membrane  of  ihe  pharynx. 

(f )  Meningeal  Branches.— A  number  of  sniall  lwigs,  into  which  the  arter>'  breaks  up  as  it 
approachts  the  base  *if  iht;  skull,  pass  throiiph  the  jiiKtilar  aiid  antcrior  condyl(ml  forantina  to 
supplv  ihe  dura  mater  01  ihe  posierior  fossaof  the  sknil,  juid  through  the  cartilageoi  the  middie 
laceraled  foramen  to  5iv>ply  the  dura  of  the  niiddle  fossa. 

Variations. — Tlie  ascenduig  pharvngeal  frequentl)'  gives  orijHn  to  the  ascending  palatme 
and  more  rarely  to  the  superior  larynpeal  artery.  It  is  ver\-  variable  in  tis  origin,  not  infrt- 
quently  betng  given  off  front  one  or  other  of  the  neighboring  branches  of  thc  extemal  carotid. 

6.  The  Sterno-Mastoid  Artery. — The  slemo-mastoid  artery  (a.  stcrno- 
clridoma.stoifl«a )  ariscs  from  thc  postcrior  surfare  nf  the  external  carotid,  near  its  orijipn. 
and  passos  downward  and  backward  to  enter  thc  stcmo-cleido-mastoid  inuscle  alonjj 
with  the  spinal  accessorv  ncr\'e.  It  is  a  coni  parati  vely  sniall  vessel  and  is  not  infre- 
qiientlyabsent,  being  replaced  by  branches  passin>i  to  the  muscle  Irom  other  arteries. 
When  it  is  present,  the  hypoj?h>ssal  nerve  liends  arinind  to  it  tp  \iass  forward  to  ihe 
lingual  inuscies. 

7.  The  Occipital  Artery. — The  orcipita!  artery  (a.  occipitalls)  f  Figs.  6gi, 
693)  arises  from  ihe  postcrior  surfacc  of  thc  carotid,  oppositc  or  a  ]iltlc  bclou-  the 
facial.  It  passcs  upward  and  backward.  antl  is  at  first  partlv  covcred  by  the  postcrior 
beUy  of  the  di^astric  and  the  stylu-hyoid  niuscles,  the  parotid  (jland,  and  thc  temporo- 
iTiaxi)lary  vcin.  It  crosscs  in  succession,  from  beforc  back\vard,  the  hypogfossal 
ncr\*e,  which,  when  the  stcrno-niastoid  artery  is  wantin^.  winds  around  it  to  pass  for- 
ward  to  ihc  tongue,  the  pneiiniotjastric  ner\*e,  the  intemal  jiigular  vein,  and  the  spinal 
accessory  nerve.  It  then  passes  more  decplv,  Unns'  in  a  groove  on  the  posterior  sur- 
face  of  the  mastoid  prooess  and  beneath  the  origin  of  the  posterior  bellv  of  the 
di^astric.  the  stemo-cIeido-m;istoid,  and  the  spleniiis  capitls.  Emergin^  from  ben<'ath 
these  musclcs.  it  reapi>ears  in  thc  npper  jrart  of  thc  occipital  triangle,  and  ihcn  ascends 
in  a  tortuous  coiirsc  over  thc  bark  of  the  skiill.  somclimes  perforatingf  the  irapezius 
near  its  ori^n,  and  breaks  up  into  numerous  branches  which  anastomuse  witli 
branches  from  thc  arlery  of  the  i^ppnsite  side  and  uith  those  of  the  jKisteriur  aiiriciilar 
and  superficial  temporal.     In  chis  last  part  of  its  course  It  is  superticial,  Iying  beneath 


744 


hl:man  anatomv. 


tlie  intcgument  upon  the  Rponcurosis  of  the  occtpito-frontalis.     The  i 

the  deeper  slmctures.  accompanied  by  the  jjreal  occipital  nen-e,  a  short  distanrr 

taleral  U)  anti  a  little  l>tliiw  the  t:xl('rnal  ocripital  protuberancc. 

Branches.— In  adtliiioii  tn  iis  leniiinal  branch<-s,  ihe  occiphal  arten-  givt-i;  off  : 

(a)  A  supcrior  stemo-mastoid  branch  uhicli  »upplie!!  tlie  lipi>er  |>an  of  tile  stemo-dailo- 
mastuid.  ~ 

(A)  Poaterior  meningeal  branches,  one  or  more  slender  vessels  uhicli  puss  upward  ala 

the  intemal  ju^ilar  vejn  and,  entering  the  skull  by  the  jugutar  foramen,  are  supptied  lo  tbp 
dura  mater  of  iht  [»osifrior  foiisa. 

{r)  An  auricalar  branch  (ramua  aurlculnriB)  uhich  |>a5»es  upward  over  the  masloid  procns 
to  suppiv  Ibr  piiina  of  ihc  ear. 

{d)  A  mastoid  branch  ( ramus  mamoidciDi )  uhlch  entent  the  skull  by  ihe  m;iStoid  foramro 
and  supplies  the  mucouii  mt- nibrane  lining  the  inasioid  cell.i,  the  diploi-,  and  the  dura  mater. 

((f)  An  arteria  princeps  cervicis  Iratniia  de&ctnileiiH)  whicli  arises  frum  ihtr  artcr>'.  juM  im; 
passes  out  froin  bentiuh  the  spleniiis  and  dcswnds  the  ncck.  suppiving  the  adjacent  musclc*  and 
anastomo^inf;  with  the  sniJerficial  cer\-ical  branch  oi  Ihe  transversalis  colli  and  witli  the  pro- 
fnnda  cenicis  froni  tht^  sui>erior  intercosUiI. 

( / )  Muscular  branches  1  rami  inuM.-ularc8 )  which  are  gi\*en  off  aH  along  the  course  ol  ihf 
artery  to  llu-  neijjhliorin^  ninscles. 

Anastomoses. — The  occipital  artcry  makcs  c(»mparativcly  largc  andabundani 
anastomoses  in  the  scalp  wilb  the  slylo- mastoid  and  icmpora!  artcries,  and  abo. 
by  meana  of  its  art.  princeps  cer\'icis.  with  branches  of  the  trans\'ersalis  colli  and 
siiperiiir  prnfuntla  arteries.  \vhich  arisc  frnm  thfsubciavian.  ThesclattcranasUtTnrrNO 
are  of  ronsidrrnble  impnrtance  in  Th<'  de\X'Io|^meiit  of  a  collateral  circulation  aflcr 
ligation  nf  eiiher  the  coninion  carntid  or  tlit-  siibclavian  arteries. 
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Variationa.— The  ocopiiaJ  .-»rtery  i^casionallv  passes  superticial  lo  ihi.-  šierno-c)etdi>m45- 
tuld  nnjsck-  insteatl  <»f  Ijtnciitb  ii.  and  it  not  infreqiienUy  gives  origin  to  the  ascending  pKar^iv- 
geal  arten,-  ur  to  the  stvki-masuiid. 

Practical  Considerations. — The  occipital  arter\'  is  rarelv  fomiallv  lijjaii 
The  (et-'icai  portion  inav  bo  reaclied  throiij;h  aii  incisicm  along  the  anterior  boi 
of  the  stcmo-niastoid,  beginning  midway  bet\vecn  iIk-  raniiis  of  ihe  niandible  and 
!ubc  of  the  ear  and  CKtctuIIn^;  do\vnward  \.\\ka  and  a  half  Inchcs.  The  dcep  fasci.i  Jti 
the  upper  angle  of  the  uound  (parotid  fascia)  is  sparcd  mi  account  of  the  risk  oi 
sa.li\ar\-  fistula.  Al  ihc  Kmcr  anglc  it  is  di\'ideti.  tlic  parotid  and  sterno-masiuid 
are  separated,  and  the  dlgastric  ;iiid  slvlo-hvuid  muscles  recognizcd  and  drawn 
upward.  The  occipital  artery,  near  its  origin.  will  then  be  seen  crossing  the  inl 
carotid  aricr\'  and  internal  jugular  vcin  ant3  in  contact  wiih  the  cur\'c  of  the  by 
glossal  nerve  \vhcre  it  lurns  lo  cross  the  neck.  The  aiien"  may  be  ligatcd 
behind  the  ner\-e.  the  necdle  bt_-ing  passed  from  uithoiit  inuard  to  a\'old  the  jiigular 
vein.  The  occipital  portion  is  approacheii  ihrough  an  ahnosl  liorizuntal  incision  two 
inches  iii  length.  beginniiig  at  the  tip  of  the  niastfiid  apnphysi5  and  extending  kick- 
ward  and  a  little  iipward.  The  outer  fibres  of  ihe  sterno-mastoid  and  its  aponeu 
rotin  expansion,  the  splenins,  and  often  the  rotnp!e.xns,  must  ihen  l»c  diviricd  and 
ihe  pulsation  of  the  arter\'  sought  for  in  the  space  bctMeen  the  mastoid  and  tlie 
Iransverse  process  of  the  atlas,  whence  the  vesscl  n)ay  he  Iract-d  outuard.  If  it  m 
isolated  ncar  to  ihe  masioid.  greal  čare  niiisl  be  taken  nol  lo  injure  the  important 
mastoid  vcnous  tributaries  of  the  occijjital  vein  whicli  in  this  rcgion  connecl  ii  ttii" 
(he  latcral  sinus. 

K.  The   Postcrior   Auricular  Artery, — The  posierior  auricular  arterj* 
anricularls  posli-rior)  f  Fig.  6g3 )  arises  froin  the  external  <::ir()tid  afier  it  has  pa.s 
lH*neath  the  postmor  belly  of  ihe  digastric.      It  i>asses  upward  and  Kicknard. 
ered  al  first  l)y  the  parotid  gland.  which  it  supplies,  aiu!  divitles  in  the  angic  belwe 
ihc  pinna  and  the  mastoid  process  into  terminal  branches,  s<»me  o(  which  siippiv  i 
pinna,  whilc   others  anastumose  with   branches   from   the  occipital  and  suj. 
teniporal. 
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Bches.— In  additioii  to  branchcs  lo  the  paroiid  };land  and  to  iiejghbonng  muscics,  it 
icives  risL-  tu  the  ftlylo-inastoid  arteiy  [a.  ai>'lumasi«itlcn ).  This  vcssci  entcre  the  st>'Io-niasUiicI 
toramen  and  tniverses  ihe  fiicial  canal  iaquediicl  ut'  Kiillopius)  as  iar  as  the  point  at  which  the 
hiaius  KaHopii  pa<Lses  off  froni  h.  Diiring  its  course  tlirough  Ihe  canal  it  givtA  ofi  braiK:hes  to 
the  mui:i>us  membniite  lininj:  tlie  niastoid  cells,  to  the  stapedius  iniiscle,  and  tn  tht  mucuus 
membrane  i>f  the  middk-  tar,  thcjst  twigs  which  piiss  lo  the  inner  surfacc  oi  the  t>-mpanic  menv 
brane  aruLStunuising  with  the  ivmpanic  branch  o(  the  intenial  maxill.iry.  Arrived  al  the  hiaiiis 
Fallopii.  ihi-  artt-r>-  acconiiKmies  the  great  superflcial  pelrosnl  nene  ihrnugh  ihat  caiial  and 
enten*  ihe  cranium,  sup[>Iyiiig  the  dura  mater  and  anaslomosing  with  branches  o(  the  mkklle 
menin^eal  arter>'. 


Kk< 


Variations. -The  sljlo-mastoid  artcrv  may  arise  from  the  occipital  or  its  place  ma>-  I« 
:en  hy  the  petrosal  branch  o(  the   middfe  mcningcal,  with  which  the  <itylo-nia»toid  nornially 
anastuinoses. 

«Q.  The  Superficial  Temporal  Artcry. — The  siiperficial  lemporal  artery 
a.  ttmpnralis  superticialis}  (  Fig.  693}  is  the  continiiation  of  thecxtenia]  carotid  atter 
it  liiis  j^ven  ofi  the  internal  maxillary.  At  its  orijjin  it  is  embedded  in  the  substance 
iti  the  parotici  planH,  and  is  directed  npward  over  tlie  root  of  the  zyKoma  and  imnie- 
diatelv  in  front  of  the  pinna.  After  asccndinjij  a  short  distance,  iisna]|y  about  2  cm.. 
upon  the  aponourosis  coverinji;  ihc  tempural  miiscle,  it  divides  into  aii  anltrior  and  a 
posteriftr  branch.  uhičh.  divergiiijj  and  branching  repeatedly,  paiss  upward  over  the 
tempora!  and  t)ccipito-frontal  aponeurostrs  alnio.sl  to  the  vertcx  of  the  skull,  anasto- 
inusing  with  the  supra-orbital  branches  of  the  ophlhalinic  brancli  of  the  internal 
carotid,  with  the  postcrior  auricular  and  occipita!  branches  of  the  extemal  carotid, 
^dnd  ivith  the  artor)'  of  the  f)[iposite  side. 

^^         Branches. — 

^B        {a)  Parotid  branches  ( rami  [lanitldci ).  small  branches  to  the  paroiid  gland. 

^H        {d)  Articular  branches  Ut  the  teniporo-niandibulur  articulalion. 

^B         {f  }   Mu»cu1ar  branches  tu  the  mas!!:eler  muscle. 

^B         itf)  The  anterior  aunculai  branches  (  raoii  auricitlarM  anterioren)  supp!y  the  OUter  surface 

^■1  the  pinna  aiul  the  oiitrr  (Mirtioii  <if  ihe  eMernid  auditurv  iiieatus. 

^P  («■)  The  transvcrse  facial  artery  {a.  tranHV«nia  (acieH  arlses  just  betow  the  main  Stem  of  tlie 
arlerv,  crosses  the  zvgoma.  and  is  directed  fnruartl  [urallel  wilh  the  zyg«>nia  aml  tielwf*en  il 
and  the  pnrotid  duci.  U  gives  off  branches  to  neighlx>ring  muscies  and  to  the  iiitegunient  uf 
ihe  cheek,  and  ana:st()mo<;es  with  the  niasseteric  branches  of  ihe  facial  and  wit]i  tlie  buccal, 
alveolar,  and  infra-orljilal  branches  of  the  internal  inaxitlary. 

{ /■)  The  mifldle  deep  temporal  ^.^.  ceni|ii>n]llH  media)  .-irisef  jn-^t  above  the  zj-jjoina,  and 
afler  perforating  Ihe  ieni|)-.)ral  aponeurosis  and  nniscle,  it  asceiKU  upon  the  surface  of  the  skull 
lo  anastomosc  with  the  det-p  :eni|ior.tl  hrninhr*;  «if  the  intern.il  maxillary  aricrv- 

(^)  The  orbita)  branch  I  a  JvitomaiicmirliiiallH)  runs  fi>rward  along  the  up|«r  borderof  the 
/ygoma,  supplying  the  orbicularis  patiiebrarum  and  also  sending  iM^andies  inio  Ihe  cavity  of 
the  orbit. 

^  Anastomoses. — The  superficial  temporal  arlerv*  makes  extensivc  anastomoses 
in  the  scalp  with  its  fello\v  of  the  opposJtc  side,  «ith  thr  oroipital  and  post erior  anricti- 
lar  branches  of  ihu  extemial  carotid,  and  wilh  tbe  supra-orbital  branch  of  the  oph- 
ttialinic.      By  means  nf  the  transverse  facial  it  makes  anastomoses  wilh  ihc  facial  ^nd 

^ntcrnal  maxillary  arterics. 

^^  Variattona. — The  principal  variation«  of  the  snperficlal  temnoral  are  its  division  into  ihe 
tenninal  branches  Ijelovv  the  level  of  the  zvgoniatic  arch  and  tne  absence  of  its  jiosterior  ter- 
minal branch  ;  in  the  iatler  čase  the  area  of  distribulioa  of  Ihe  posterior  branch  is  siipplied  by 
ilie  )X)Sterior  auricular  or  the  occipital  artery. 

Practical  Considerations. — The  superficial  temporal  arterv  mav  rei|uire 
ligation  on  account  of  \vound  of  the  vcssel.  or  of  one  of  its  branches,  or  in  cases  of 
aneurism.  It  or  one  of  its  chief  sohdivisions  used  frequenlly  to  be  selected  for  the 
now  rare  opcration  of  arteriotomv.  The  vessel  ntrveT  becomes  very  superficial  immc- 
dialclv  after  enier^ring  from  beneath  the  upper  pari  of  the  paroiid.  In  the  first  por- 
lion  of  its  track  of  ascent  its  pulsjitions  are  difiicult  to  perceive.  In  the  presencc  of 
the  Icast  snellinEf  of  the  ref^ion  they  becomc  incapabie  of  ser\'ing  as  a  guide  for  the 
incision  ('  Karabeuf ). 


I DD  ara  liutc  ■  riny 


Ucvp  <hk>r<:tion.  Ktiowlii{  interna)  cnrolld.  vertebral  and  fiiiperlor  InterrtMAal  arivric«. 

cartila^e.     In  tht^^rsf  or  een'kai poHhn  of  its  course  it  lics  upon  the  ouicr  sidr  of  ih 
extcnial  carotid,  but,  :is  it  passes  iipward,  it  comcs  to  lie  lK'hind  and  theti  intc 
to  that  vcssci.   from  whioh  it  is  separatctJ  hy  the  *;tv!(i-hynid.  di^jastric,  and  slyl< 
phan^n^cus  intisclca.      Il  passes  alniost  vcrllcallv  up  the  nt'ck  to  the  enlrance  to  I 
carntid  canal.  resting  posteriorly  on  the  prevericbral  fitscia  covcrinjf  the  rccLus  csp 
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major,  aiid  haviug  uj>on  its  median  side  the  wall  of  the  pharynx  and  laterally 
ihe  inicrna!  jujjular  vein,  bc-lvvccn  which  and  ihc  artorv.  and  on  a  plane  sli>iluly  pos- 
terior  tn  bolh,  is  the  pneumogastric  nerve.  It  is  alMj  iit  relation  in  the  upper  part 
of  this  cen'if:al  ]Xjrtion  ol  its  course  \vith  the  glossL>-pharyn^eal  iiene,  which  lics  al 
tirst  behind  it,  but  cnjsscs  Ils  cvtcrnal  suriace  Iowt?r  du\vn  as  it  birnds  forw.ird  io\vards 
the  longiic.  anti  with  the  snpcrior  sympathetic  ganglion,  tt'hosc  cardinc  branch 
iescends  along  its  interna!  surface,  while  the  pharyngeal  branches  cross  it  and 
;e  carntid  branch  ascends  with  the  artcry  to  the  carotid  canal,  in  \vhich  it  breaks 
p  to  form  the  carotid  pluxus. 

In  the  second  ur  pelrosal  poHion  ul  ils  courst  the  inlemal  carotid  rraverses  the 
carutid  canal.  to  whose  direction  il  cunfurtiis,  paasiiig  at  first  verlicallv  up\vard  and 
then  bentling  s<j  as  lo  nin  forward  antl  inwurd  to  enter  ihe  cranial  tavity  at  the 
foramcn  lacerum  medium. 

It  then  enters  iipon  ihc  third  or  iniracraniai  portioti  of  its  course.  ascending  at 
first  towards  the  postcrior  clinoid  proccss,  but  iv<x»n  bcnding  for\vard  and  enU-ring  the 
outcr  wall  of  the  caveniuus  ijiiius.  In  this  it  passes  forward,  accuinpanied  by  the 
sixth  ner\'e  (abducens),  and  at  the  level  ot  llieanierior  cUnoid  process  bends  upuard, 
pierces  the  dum  mater,  and  ciuickly  divides  inlo  its  terminal  branches. 


I 


Branches. — Throughout  itscervical  portion  the  intcrnal  carotid  normallv  gives 
'off  no  branches.  in  its  petrosal  portion,  in  addilion  to  some  small  twigs  to  the  peri- 
oateum  lining  the  carotid  canal,  it  gives  origin  to  (\)  a  trmpamc  branch.  In  its 
intracranial  portion,  in  addilion  to  small  branches  to  the  walls  of  the  cavemous  sinus 
and  tlie  related  cranial  nervcs,  to  the  Gasserian  ganj>^lion,  and*to  the  pituitary  body, 
there  ariae  ( 2 )  anU-rior  meningeal  branches,  (.  3 )  the  ophthaimk,  ( 4  1  poiterior  commu- 
nicafing,  (5)  anferior  choroid  arteries.  And,  finally,  its  terminal  branches,  (6)  ihe 
middU  and  (7)  ihe  anterior  ceredra/  arteries.  • 

Variations. — In  its  ccrvicjil  portion  ific   interna!  carotid  occasiona!Iy  takes  a  someivlial 

ous  cour-se,  Hiid.  t-ipeciallj*  iii  ils  uppur  pari,  may  be  llirown  into  a  pronounced  hurseshoe- 

led  curve.     It  niav  give  nse   to  branclies  whif!t  normally  sprinjj  froni  \\w  t- xteriial  ran>iid. 

.  !or  exaniple,  the  ascending  pharyngeal  and  the  tingtial,  and  accessory  bmnclies  may  arise 

|from  ils  intracranial  portion. 

Practical  Considerations. — The  interna!  carotid  artcr)\  on  account  of  its 
Jeep«r  position,  is  not  so  often  wounded  as  the  cxtcrna!  carotid.  It  has  bcen  punc- 
'  turcd  tlirough  the  pharynx  and  has  Iteen  \voun(led  in  loiisillotomy  fpajije  r6oH). 

Afifunstrt  tA  ilit?  interna!  carotid  is  not  comnion.  VVhen  it  invoWi:s  the  pirf rasa/ 
or  intracrantaf  portion  of  the  vessel  it  causes  svmptoms  rcierrible  to  ihose  regions 
and  better  dealt  u'ith  after  the  venous  system  has  been  descriljed  (page873^  In 
its  cen^ical  portion  it  shows  a  tendency  to  become  tortuons  in  fldcrly  pcrsons, 
Owing  doubticss  to  its  fixity  ahovc,  whcrc  it  cntere  the  carotid  canal.  aud  to  the  rela- 
ave  laclc  cj;f  fixation  below  TTavlor). 

As  the  anery  is  crossed  cxlernally  by  the  dcnsc  !ayers  of  the  dcep  cer\'iral 
fascia,  and  by  the  stylo-hyoid,  stvlo-glossus,  stylo-pharyngcus,  and  digastric  mus- 
cles.  the  progress  of  a  svvelllng  in  this  direction  is  stronglv  r«:sisted.  Intcrnallv  ihe 
middle  constrictor  and  mucoiis  membrane  of  the  phar\'nx  ofier  far  less  ol>slruction  to 
thr  extension  of  the  aneiirism.  and  in  manv  of  the  recordeil  cas<*  a  pulsating  plia- 
rvngeal  protnision  has  been  the  cliid  svmptom.  The  ef?ccts  of  prcssureon  surround- 
ing  structures.  ilu*  intcrnal  jugular  vein,  and  the  [ineumogasiric  and  sympathetic 
nerves,  for  example,  are  not  uniike  ihose  observed  in  other  carotid  aneunsms.  The 
direct  interference  with  cerebral  circnlaiion  is  grealer  in  aneurisni  of   the  interna! 

I  carotid,  and  vertigo.  headache,  drow5iness.  etc,  are  apl  to  be  more  conspicuous  as 
early  symptoms. 
I  Ligaiion.  — The  vcsse!  mav  bc  rcached  closc  to  its  origin  and  tied  throngh  the 
bame  inrision  as  that  nsed  in  ligiiting  the  extcrnal  carotid  fpage  7,'^3  ).  The  sterntj- 
mastoid  muscie  is  dra\vn  oiitward.  the  digastric  muscie  and  hypogloss;il  nerve 
^  which  are  usiia!ly  seen  )  npvv;ird,  and  the  exlernal  carotid  arterv  in\vari!.  The  two 
Vessels  should  be  carefullv  distinguished.     The  needle  should  be  passcd  from  with- 
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uut  inward,  Hvoidiiig  thc  intcnul  jugular  vciii,  thc  piicunio^astric  and  synipiktfae 
ntr\  trs,  and  the  asccndiug  ph;iryn^cal  ;uid  t;xtenial  carotid  arterics. 

The  coliateral  iirdilation  is  cai  ricd  on  tlirough  thc  vertebrals  and  thc  vesseb ) 
the  circie  o{  VVillis  ;ind  is  ireely  re-cstablislied. 

I.   Thc  TyTnpanic  Artery. — The   tympan)c   arterv    (ramus   cani(iuit\mfiaai- 
cns)  is  a  small  vesatl  \vhich  arises  from  the  pt-trosal  porlion  of  ihc  inlemal  caroti 
It  iJiLsses  throu^h  a  foranien  in  ihf  wall  of  the  carotid  canal  to  supplv  thc  muc 
membrane  of  the  iniddle  ear,  anastomosing  with  the  tympamc  brunches  of  the  sly 
masluid  and  inteni:il  inaxillary  artenes. 

Fig.  696- 


-VMUkrt«ry 


FnaU)  aiU« 


tannai  ttnack  or 

•i«raorMti1 

SuMrtvobHi)««  miiKlr  . 
tMUuh- 

tituich 
PtiiDisI  art«)  ■ 

N*Mt  kitcrjr 

AMVrtor  •Uimolilal 

tmuicl-  - 
SupnMtiBlutci; 

r«MCftt»  rtkMClllAl  , 
brknch 

Su|inIiiraUk|iM 


-Ijatmoffatta)  utctv 


•-L«*«lM  Mlpctm  Mcnm 


•  l^Ktfy««lM*m 


Opbihalmk  arter^  _ 


t«. 


'  1  r*ll(nl*l  li 

-  An(t»  :r»tnUt  t 

'Shcvl  luHrnM 

iBUrt  MM«« 


iBIcnul  arotU  artcnr  _ 


Bnnches  of  hght  ophthalnic  ancry.  «mii  fram  jbove  atter  nnioval  of  rool  ol  otbkK. 


2.  The   Anterior    Meningeal    Arterics . — Thc   anterior  meningcal  ar 
are  a  nurnber  of  sniall  branchea  which  arise  froni  the  iiitracranial  portion  of  the  irit 
nal  carotid  and  are  stipplicd  to  the  noi^hborinjj^  dura  mater,  anastomosing  with 
branchcs  nf  the  anterior  rarniK  nf  the  middle  nit-iiiri^^eal  artery. 

3.  The  Ophthalmic  Artery.— Thc  ophthalmic  arterv  (a.  Dphihalmlca)  (] 
6g6,  697)  arises  frcm  the  intemal  carotid  immediatelv  after  it  has  issvied  from  the  1 
oi  the  cavernous  sinus.      It  passes  fonvard  benoaih  the  optic  ncr\-e  and  iravcr&es  I 
oplic  forameii  uith  ihat  structurc.      In  thc  orbit  it  ascen<ls  to  the  outcr  sitJc  of  1 
optic  ncrve  and.  crossinu  over  it,  passes  in  a  sinuous  coursc  toward3  thc  inner ' 
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of  tht?  orbil,  aluii^  which  it  rutw  belHecn  thc  aupfrinr  obHque  aiul  imenial  rectus 
miiscles  ro  tl»e  iniier  angic,  whcrc  it  tenninatL-s  by  divtding  into  palprbrai^  /ronia/, 
and  naša/  branches. 


Branctaes. — (o)  The  arteria  centralŠB  retiiue  anses  trum  the  uphthalmic  uhilclhat  vessel 
Ts  slill  livlou  ihc  optic  nent;.  Ii  runs  i'i.>rward  alun^  ihc  undt-r  surfacc  of  ihtr  ntrvc  Ut  a  poini 
:itxmt  15  nmi.  irtitn  the  poslerior  suriacc  af  the  eve,  whert  it  passcs  into  thc  substance  of  ihc 
nerve  and  continuc-s  its  omrsc  iorvvani  in  tbu  ct-nlrc  «f  that  sinirlure.  Arrived  at  thc  rt-tina, 
the  artt:r>  divides  inlo  two  niairi  branches.  one  ascendinp^  and  thc  uOit r  desct-iHlinj;,  and  these. 
branching  rt-peatcdlv,  tonn  an  arlcrial  ncl  work  utKiii  the  surface  of  the  relina.  The  liner 
branche«  of  the  net-uurk  cxU'nd  deeplj-  intu  the  substance  cf  thc  rutina,  allhonRb  nonc  reach 
tfie  laycr  of  visnal  celiš.  l"hey  iiass  o\er  dinrclly  inlo  Ihc  corresponding  \ein^  uith<iiit  niaking 
connections  \vith  any  of  ihe  other  artenes  suppiled  to  the  eyeball.  Jusi  nfii-r  its  cntmncc  into 
the  eyeball.  ho\vcver,  tht-  ninin  sitni  of  ihe  artery  anasionjoses  willi  ihe  shurt  ciliar>-  vessels. 

{&)  Thtf  cili«iy  artcries,  uhich  are  dUiributed  to  thechoroid  co;it,  iheciliar>*  processes,  and 
the  iris,  are  someuhat  vari;ible  in  their  nnniUer  and  »»ri^in.  Two  sets  are  dislm(;p.nshable,  and 
are  nained  fr<ini  their  rehiiive  |x>siilon  ihe  posterior  and  anterior  ciliary  arterii-s. 

(oa)  'Vhc  fiosttnot  fUiaty  artfrit's  (na.  dliorm  poMcriores)  arise  froni  ihe  ophlhalmic  arterj' 
as  ii  crtjsses  over  ihe  optir  nerve,  either  as  t«  o  tninks  vihich  pass  iorvard,  ihc  one  on  the  inner 
and  the  other  on  Ihe  oijier  side  of  the  optic  nerve.  ttr  eise  as  a  variablc  number  of  small  ve-ssels. 
Evcntually  the  vessels  break  up  inio  from  leii  to  twenty  branches,  which  surround  the  distal 
portion  of  dic  optic  nervr.  and.  piercing  the  sclerotic,  are  distrihuted  to  the  choroid  coat  of  ihe 
»fve.  Tw(i  of  the  vessek,  Iving  one  on  eiiher  side  of  ihe  optic  ner\'c,  are  usuany  sironger  ihan 
the  olhers,  pierce  the  sclerotic  some  disl.nnce  nf.trer  the  etjuaUjr  of  the  eyel)all,  and  are 
lemied  the  loug  posterior  c\Hary  artcrics  (ua.  cHiares  poMerlorcs  lanipie).  1"hey  pass  forw'ard 
helueen  the  sderutic  and  choroid  coats,  send  br;inches  to  the  ciliarj  niiLscle,  and  djvidc  at  the 
jRTiphera!  border  of  ihe  iris  into  tuo  t.tcins,  whkh,  passing  aruund  the  iris,  uniie  wiih  their 
lellows  of  Ihe  op(>osite  side  and  \vith  branches  of  tlie  anterior  cihary  arteries  to  form  tlie 
circulitt  arifriosHS  itidis,  from  whtch  branches  radiate  to  the  iris  and  the  ciliarj-  processes. 

(M)  The  anterior  c\Hary  arteries  (aji.  cillnrc»  anicriBren)  usually  lake  their  urif-tn  from  the 
muscular  branches  of  the  ophlharniir  and  acconipanv  llie  lendons  of  ihe  recti  nuiscles  (tu'o 
arteries  heinj^  associaTe<l  uilh  each  muscle,  except  in  the  case  of  ihe  external  rerliis,  where 
there  is  only  one)  to  ihe  sclerotic,  where  Ihey  send  off  perforating  branches  \vhich,  afier 
picrcinK  the  sclerotic,  unite  with  the  long  ciliaties  tu  form  the  arterial  circie  of  tJie  iris.  The 
nwin  stems  are  rontiniied  oiiuard  lovards  the  inafKin  of  the  Cf»rnea,  where  they  divide  and 
anaslomose  t«i  forrn  a  narTow'  net-work  stirroiindinK  thal  portion  kA  Ihe  eyeb.-in  and  alst)  Rix*e 
branches  lo  Ihe  conjunctiva.  An  anterior  ciliarv  vessel  is  frequemly  contributed  by  Ihe 
litchryma]  anery. 

{f)  Thelachrymal  artery  (a  Iacriinjiti9)arises  frum  the  uphthalmic  as  il  passesupuard  'j\'er 
fhe  exienial  siirface  of  the  <tjitir  nerve  .^nd  passes  furuard  and  outward,  in  companv  with  the 
lachrymal  nerve,  alon^;  tlie  upper  border  of  the  external  reclus  inus<-le.  ll  iraverses  the  sui>stance 
01  the  Iachrymal  gland.  to  which  it  %\\k$<  branches,  antl  lenninales  in  small  branches  lo  the  eye- 
lids.  In  its  course  it  j^ivcs  o(T  a  numlier  of  sniall  Ihikn  to  the  cNlenial  reclus  muscle  ;  a  tncnin- 
geal  ffrartch,  uhich  (lasses  b;ick  into  the  crnniiim  ihrough  the  sphenoidal  fissure  and  anasio- 
mosiHN  ttith  ihe  niiddle  menin^eal  ;  ami  a  malar  bramh,  \vhich  passes  lo  ihe  icnifMjral  fussa 
ihrouRh  a  small  canal  in  ihe  malar  bone  and  anastomoses  with  the  anterior  deep  lem[X)ral  and 
the  iransverse  faclal  aneries. 

{d  )  The  muBcular  branches  frnmi  muRcufnrnt)  are  someuhat  irrepiilar  in  iheir  nuniber  and 
oriji^in.  irsnalK  tlieri-  art-  lud  [»rincipal  stems  and  a  variable  number  of  small  t\vi(;s.  hut  occa- 
sionally  the  iwu  principal  stems  arise  by  a  iciinmon  inink  \Vhen  the  tAvo  are  distinct  the  in- 
/erioro\\*i  arises  close  to  the  Inrhrvinal.  ^nd  is  distribiited  to  the  inferior  and  internal  recd  and 
the  inferior  »ibliiiue  nnisdes  ;  uliile  the  suprrior,  smallor  anri  Uss  consiant.  arises  after  the  oph- 
ihalmie  has  crossed  uver  ihe  iiptic  ner\e,  and  is  disiribuied  lothe  superior  and  extenial  nniscles 
of  the  orbit.  Tn  addition  lo  branches  to  the  muscies,  these  arteries  also  give  origin  to  the 
anlerior  cihar>'  arteries  desrril»ed  nlH»*e. 

(^)  The  supraorbital  ariery  (n.  •ntpmnrhlialla')  .irise«  astheophihahnir  passes  over  thc  optic 
nerve.  It  is  at  tirst  direcle<l  upward.  and  ihen  passes  forward  l>etu-een  ihe  perif>steuni  of  ihe 
roof  of  Ihe  (irbii  and  the  levalor  palpebra-  superioris.  aml.  makinji  its  exit  from  the  orbit  ihroti^h 
the  siipraorbitil  notch  or  foramcn.  Icrminates  in  branches  uhich  ascend  over  the  frontal  bone 
towards  tlie  verleM  of  tlie  skuti,  supplvin^  Ihe  integument  and  [jerinsteum  aml  an.uiliininsiiiK 
uith  tlie  -siipcrticial  temporal  arten,:.  In  Us  course  through  the  orbit  il  gives  off  i)eriosteaI, 
diploic.  and  muscular  twigs.  and,  after  its  exit  from  the  supraorbital  nolch,  a  palpebral  branch 
lo  Ihe  upper  eyelid. 

(./")  The  ethmoidal  arteries  are  two  In  number,  and  arise  from  ihe  i>[>hlhalnnic  as  il  passes 
along  thč  inner  n ali  nf  the  orljit.     The  posterior  ethmoidal  (a.  ctlimoidnlis  po*icrii»r) ,  which  is  the 
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.smallcr  and  less  conslant  of  ihc  luo,  passes  thrmtEh  thc  p(»sieric>r  elhmoidal  jurameni 
di^tributed  ta  the  inucuus.  nienibrant;  liniiiK  the  posteriur  cthnioidal  cetls  and  ihe  upprr  fiiKr«* 
rior  |>;irt  of  the  nasU  scptiini,  uIiltc  it  anastoinostrs  with  the  sphcno-palntint:  brmirh  i»t 
internal  maxillar>'-  It  sometiiiits  .irises  from  the  suprjorbita!  arler^-.  The  anterior  cthma 
(a.  «hra«iila]i»  anierior)  [lassf-S  ihroujjh  thc  antfrior  ctlimoidal  fiininicii  ahmR  with  the 
nervc,  and.  t-ntcrinE  thi;  cranium.  passes  fanvard  over  tlie  tribritumi  plalc  of  the  ethmotdtoib 
nasal  slit  ni  ihe  side  ol  the  crLsta  gnili.  Through  this  slit  it  eniers  thc  nasal  Ciiviiy  and  pass<^ 
d<jwnward  hi  a  groove  upon  the  under  suriace  of  the  nasal  bone,  suppljing  Uie  nasal  muc* 
nienibratie.  \\'hi]e  uithiii  thc  iTaiiiuin  it  jjives  ofi  h  sniall  ineningcal  branch  to  ihc  dura  m.iu 
o)  the  aiitcrior  [Ktrtion  of  thc  craiiium.  and  it  aisu  sendi  branches  to  the  mucous  nicnibniij 
lining  ihe  anterior  and  niitldle  ethnioidal  cclls  and  tlie  frontal  siniiscs. 

(  ^)    1  he  palpebral  branchea  (na.  palpcbrnles  niediale»)  are  twQ  in  number,  and  ar«  dii 
uted  to  the  upper  and  lowtr  cvulids  respectivt.'ly.     'rhtyariseoppi»Jte  tbt-  ptillcv  of  the  s 
ijbhque  nm^cle  and  ik-sccTKl  towards  Ihe  inncr  amthus  of  the  fye,     Each  artcry  then  bendsM 
ward  towards  the  onter  canthus  along  ihe  free  border  of  the  Ud,  beiueen  the  Uir&Al  c.irtilaj_ 
and  the  orbicularis  muscie,  forming  the  palptbral  arches  [arcus  tarsftts  suprrior  et  inferior'L 

Fig.  697. 


Lacrimal  artcrv 
Anlerlor  rthmoittal        V 


haterior  cthmoidal 
Opbtbalnlc  anery 
Optlc  nem       N 


X\ 


I  ntt^ial  carotid  arlery 
Pobtciior  clinoUI 

proces^ 

liit.  nrmtdinKT)-, 
csvcmoua  ponion 


SupnorUMi 
-Fronul  iftcn 

.Nuol  ancfv 
Su[>ciior  aiiif  ( 
Icnot  patp  ' 

.  AnituUrKncf;] 
,  Aiilcriiit  dlu 

anerica 


//' 


Infraorfatul 
-FacUl  artetr 


Aricm  ccntniti«  reiinae 


/ 


/ 
lxin£  postrrior  cilUry  •Tlery 

Short  postcrioT  ciliary  ■rtcri«* 

Interna]  nanUtarv  artery 

Branches  ol  ophthalrak  artery,  Mcn  fiom  sldc  after  mnoval  of  latcrat  ofbitat  wall. 

from  which  branches  pass  upward  or  dowr\vard,  as  the  casc  niay  be,  to  supp]y  the  orbicuiart 
the  Meibomian  nlanth,  and  \\v.-  inteKuiimiit  of  the  Ud.     As  thev  npproach  the  ouler  canthus, 
arches  anastotnose  uitli  the  pali»cbrnl  branches  of  the  lachrymal  arten*. 

(A)  The  front*!  branch  (ft  frontaH«}  is  nsuallv  small.  and  is  distributed  to  the  inteRun 
over  the  glalKlIa  and  10  the  p>TamidaUs  nasi  and  froiitaUs  niuscles.     It  also  sends  some  twi| 
to  the  eyend5. 

(1)  The  nasal  arteTy  (a.  donalia  naiti)  is  the  Irue  terminal  l)r:iiich  of  ihe  itphthalntic.  !l 
posses  downward  in  the  angle  formed  by  tire  noše  and  the  lower  eyelid  and  bea>mes  direcd^ 
continiious  with  the  angular  portion  of  the  facial  artery.  In  its  course  it  gives  branches  to  A 
ttalls  of  the  lHcfir>maI  sac  and  to  thc  integiimcnt  of  Ihe  root  <)f  the  nese. 

AnastomoBCS.— The  principal  Communications  of  the  nphthaltnic  arten- 
ttith  the  suiMTfirial  lentporal.  internal  maxillary,  and  facial  branches  of  thc  exti 
carotid.     \Vith  thc  first  of  tbese  it  comniunicaics  cxtcnsively  by  meajis  of  the  supi 
orhiial  liranch  and  less  iniportantiy  ihrou^h   the  anastomosis  of  the  malar  branch  ol 
the   Iachrymal  with  ihe  traiisverse  faciat  ariery.      Il  makes  a  very  important  anastu- 


losis  wirh  tlit*  mifidlirmoningeal  hranch  of  ihe  iiUt.-rnal  in;ixillary  llirough  the  lachr)'- 
lal  hranch,  and  coinmunicates  also  wiUi  tile  splitrno-palatinc  artery  by  mcaiuj  ui  the 
iini<iic]al  branches.      The  aniLstnmosia 
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i  the  nasal  branch  wilh  the  anj^ilar  ar- 
Tv  from  the  facial  is  also  a  larg^e  one,  the 
vo  vessels  lieing  practically  coniinuous. 

Variations. — In  aclthttoii  Ut  the  Viiria- 
uns  in  the  iiunibvr  and  orietns  o(  rts 
ranches,  tlie  ophthahnic  arter>iusopresent3 
irialions  in  its  cuurse.  iti  tlwt.  insteaa  oi  jj.lsS' 
Ig  to  th«iniit:rw:ill  of  thL'iirl>il  almvelhcojv 
C  ncr\c,  it  somt;linits  jKisses  l>elow  that 
ructure,  The  most  strikini;  viirialmn  »hich 
prescnls.  howevt:r.  is  ^Lssociated  with  the 
cvelopmcnt  ol  ihe  bninch  oi  ihe  I.ichnnial 
r1er>'.  which  passcs  hacU  ihrutigh  th*:  sphe- 
oidal  fissure  to  anastomosc  with  the  middie 
tenini^al  (Kijc-  69.SK  t)ccnsion;i!ly  this 
ranch  tH:comcsf  xccptiunally  larjic and  forms 
le  main  stem  of  the  l.ichnmal  arter>-.  the 
Dnncctioii  of  Ihat  ves-Scl  witii  ihr  ophlhahiiic 
anishint;.  s»  Ihat  it  secms  to  Ift.-  a  branch  of 
V:  mtddk  meninKeal.  A  fiirther  step  in  this 
rocessu-hich  s*»inrtime-s(x-curs  rcsuUs  in  the 
rigin  of  the  entire  opHthalmic  svsirm  oi  vcs- 
els  from  the  middie  meningea!  arterj'- 
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VarifeliMib  oi  ophihAltnic  ancf^ ;  Urlir\-tual  coming 
ihkHv  frofn  mtddlv  mcniniceal.     (A/ir>'«T.) 


4.  The  Posterior  Communicating  Artery. — The  posterior  communicating 
rtery  (a.  comrnunicans  |H)sterior;  (Fig.  702)  arises  from  the  posterior  surface  of  the 

KiG.  699. 
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Li«Knil  Burtace  o(  brnin.  ihowinf(  coniivil  hrunchra  of  middic  ccrcbral  Krtrrs  ;  ihoav  al  aiilcriof  »nd  posterior 
cerebnl  aneiics  ure  s«en  cuiviiig  »ver  »upcro-niMul  border  of  ccrebral  hcmbpbere. 

ntemal  carotid,  opposite   the  sella  turcica.     It  is  directed  backward  beneath  the 
)ptic  Iract  and  the  inner  border  of  the  crus  cerebri,  and  terminates  posteiiorIy  by 
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(>IjeninR  (lirectly  into  thc  (>ostcrior  cercbnil  ariery.      In  its  cx)urse  it  gives  off  t*i|p 
to  the  tul)cr  cini.Tcuni.  thc  cor|x>ra  albicantia.  aml  the  cnis  cerebri. 

5.  The  Anterior  Choroid  Artery. — The  anterior  chttmitl  .-irlery  (».  divnj. 
dca)  ( Fi)^-  702)  arises  irom  ihc  postcriur  burface  of  the  iiUenial  carotid,  stightiv 
dlstal  to  ihc  ptMlerior  conimunicating  ariery.  It  is  directed  outward  and  hack«an! 
at  firet,  and  ihcn,  cur\ing  iipward  bct\vcen  the  brain-stem  and  the  toniiM«niI  lotur.  it 
gives  branches  to  the  hippucampus  majtir.  It  is  ihen  continucd  upiA-ard  and  (or- 
ward  as  thc  arlcrv  of  thc  choroid  plexus  of  the  lateral  ventricle,  and  aiiiistumim^m 
ihe  ioramen  of  Monni  willi  ihe  artcrv  u(  llic  choroid  p!cxiis  of  ihe  ihird  venlnck 
which  comcs  (roin  thc  siiperiur  ccrebellar  branch  of  the  U\yilar  artcr\'. 

6.  The  Middlc  Cercbral  Artcry. — The  middie  cercbrai  aner>'  (a.  critbri 
media)  (Kijfs.  699.  702)  is  one  of  the  terminal  branches  of  the  intemal  carotid.  It 
passcs  at  tirst  oiitward  to  the  ]o\ver  end  of  the  Sylvian  lissure.  and  is  ihcn  directed 
b;ick\vard  and  npward,  lying  at  first  deeply  in  thc  fissure  dose  to  the  suriace  i)f  thc 


Fig.  700. 
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Mcaial  lurfiKe  of  cerebral  hnnUpheffv.  ihmvlnr  conloil  bnincbes  of  anlcfior 
and  jMCrterior  cercbra)  artvrics- 

island  of  Reil.  but  jjraduallv  l>ecominpf  more  snperficial  until  at  ihe  poslcnor 
trcmily  of  ihe  horizontiil  linib  of  the  fissure  it  reaches  the  surfacc  and  divides  inl 
branches  which  ramify  over  the  lateral  surface  of  the  ccrebral  hemispherc. 

Branches,— In  lis  course  ouluard  In  enter  thc  S>I\ian  fissure  it  gives  off  a  nunibcrnfsi 
central  branchcB  which  penetraie  the  substance  of  the  cerebral  hemisphere  at  the  anterior 
(oRited  spjicc,  amJ.  as  the  strinte  arteries,  supply  the  corpus  striatum.     Thesc  aNtrro-!ai> 
ffang/ioHJc  branches.  as  they  are  often  called,  are  arranj:ed  as  rwn  Kcoups  :     {f^}  d»e  inte: 
stHate  aneries,  vvhirh  pass  iipward  thmugh  thc  lentiailar  nudtus  (globus  pallidus)  and 
imcmal  capsuK*  and  end  in  the  caudate  nucleus,  supplymg  ihe  anterior  pari  of  lite  structi 
travers«! ;  (A)  the  ext«mal  striate  arteries.  which  after  lra\*vreinj»  the  putamen  and  tltc  inh 
cnpsule  terminale  In  eithcr  ihu  caiidatf  niicteus  or  the  optic  thalamus.    One  of  the  fni 
{irtUifuio-sfriate}  vesset«i,  whirh  passes  around  the  outer  hordcr  of  thc  Icntinilar  nudeus  l»eft 
tra\*crsing  its  siilKtance,  is  Inrger  than  the  othfrs  and,  since  it  hffjuendv  niptun-s.  i^  knomn 
the  aHrry  o/ crrfhra/  hcmorrhas^e.     \\TiiIe  in  the  Svbiau  fissure  the  middie  cerel>r:il  aften 
Ki\t3  off  numerous  branche-s  to  the  cortex  oi  the  island  of  Rcil  and  contin\ies  inlo  Ihe  «»t*t^ 
branches,  which  an:  dislributed  to  the  lateral  surface  of  the  hemlspherr  and  are  usually 
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numbcr.  (a)  The  infenor  frontal  is  dislributed  to  the  inierior  frontal  ci^iualulions,  (Aj  the 
ascending  frontal  p<i^sir^  lu  tJit;  lowtrr  ))onu>ii  <>i  tlic  a^CrmJiii};  fruntal  convoliititiii,  ii)  Ihtf 
panetal  supplie^  ilie  whote  oi  thf  ascending  |wrii-tal  ctmvoluticm  am!  tht?  injijihUtrinu  p*irii(ms 
o(  ihc  inieriur  piirieul,  iiiid  ((/)  thf  paiieto-temporal  [»:uises  to  ali  the  convolutioits  around  the 
postcrior  timb  uf  the  Assure  of  Sylvius. 

7.  The  Anterior  Cerebral  Artery. — The  anterior  cerebral  artery  (a.  ccrcbri 
antcriorj  (Fig.  700J  is  iIk-  snialler  ul  the  terininal  branclics  nI  thtr  iiitenial  carutid. 
It  passes  fonvarci  abovc  the  optic  chiasrna  to  tlic  anterior  end  of  the  j^eat  longiliidi- 
nal  fissiire.  and,  Ircndinjij  upward  around  ihc  rustrum  of  the  corjjus  caliosiiin,  is  con- 
tinueti  backward  ;Uoii}^  the  inedJiiJ  siirface  of  the  cerebral  hemisphere  t<>  the  pnsterior 
portion  of  the  parietal  lohe,  At  its  entraiice  into  ihc  g^reat  loiigitudinal  fissurc  it  is 
connected  with  its  fdlou-  nf  the  opposite  side  by  a  short  transverse  vessel  ternied 
the  anterior  communicating  artery  (Fig.  702). 

Branche«.— lmme<li;itely  ahcr  it  hns  crossed  the  optic  chi.istna  the  anterior  cerebral  artery 
l^ves  ofl  a  niimber  of  small  central  brancbca  [ante^o-mesia/  garrgitoHu) ,  which  pt-nclrate  the 
base  of  the  brain  an<l  are  distributcd  t(»  the  Iaiiiin;i  eineri-a,  Ihe  roslnim  of  the  corpus  callosum, 
the  septuni  luciduni,  and  the  tip  uf  the  caudate  nucieus.  ThrouRhout  iLs  course  in  the  grent 
lon^tudinal  fissure  it  gives  branches  to  the  corpus  cnllosum  and  niso  conicat  branches  to  the 
niediid  and  lateral  surfaces  o(  the  cerebral  hemisphere,  These  branclits  are  (.ri  iht-  orbital, 
which  vary  iii  ninnhvr  »nd  are  distributett  ti>  the  orbital  siirface  of  the  frontal  lijl>e,  alsn  5Uf>- 
p)ying  the  olfactor>'  bulb  ;  ib)  the  anterior  internat  frontal.  uhich  supplies  tive  aiiterii^r  ^md 
1ower  part  <if  the  marKinal  ronvoliition  and  scniLs  branches  tu  the  lateral  surfacr  of  the  hemis- 
phere suppljinu  the  superior  and  niiddle  fronta!  convolutions  ;  [c)  the  iniddle  mtemal  fiontal, 
whieh  is  distnbiitc-^d  to  the  middle  ainl  fjosterior  parb*  of  the  inarvpiial  amvotiition  and  lo  the 
adjacent  portions  of  the  supcrior  and  ascendinp:  frontal  and  ascending  parietal  convolutions ; 
azKl  {d)  the  poaterior  intemal  frontaJ  or  quadrate.  which.  in  addition  to  scnding  bmnches  to  the 
corpus  callosiiiii  supplies  the  quadrate  lobe  and  the  upper  part  of  the  supcrior  parietal  convo- 
lution.  Thes**  branches  anastoniose  U|>nn  Uie  iiifi^rior  atiil  lateral  surfaces  uf  ihe  hemisphere 
wiih  the  branches  of  the  niiddle  cerebml  artery,  the  main  stem  of  tlie  arlery  anastomosing 
posteriorly  with  branches  of  the  posterior  cerebral. 

Anastomoses  of  the  Carotid  System. — Althon^di  tlic  nia)onty  of  the 
anasloinoses  uf  llie  liranche^  nf  ihc  carolid  arteries  are  uilh  one  another.  yet  there  is 
a  sufticient  amount  of  cornmiuiication  with  other  vessels  to  allon*  of  the  establishmcnt 
of  a  collalcral  drculation  afler  lijjjalion  of  tlie  coniinon  carolitt  of  one  side.  The  con- 
nections  which  are  available  for  the  circulation  in  such  a  ciisc  are  as  follovs.  ( 1 ) 
There  is  abiindant  coniiniinication  between  the  bninches  of  ihe  ri>jht  anii  left  external 
carotids  across  the  median  line;  (2)  the  anterior  coinnmnicatin!.j  artery  forms  an 
iniportaiu  coinmunication  betwcen  the  intental  carotids  of  uj>[x)siic  sides  ;  (3) 
anastomoses  cxist  betvveen  the  asccndJnj*  cer\ical  braiich  of  the  mferiur  Oivrojd,  the 
superficial  ccrvical  braiich  of  the  traiisversalis  colli,  and  the  deep  cur\ical  branch  of 
the  superior  intercostal.  on  the  one  hantl.  al)  of  ihese  bein)f  branches  of  tlie  suU- 
davian  arterv,  and  the  a.  piinceps  cer\icis,  a  branch  of  tfie  occipital  artery  ;  (4) 
abundant  commimicadons  e.\ist  between  the  terminal  branches  of  the  infcriar  thyroid 
froni  the  subclavian  and  the  superior  thyroid  from  the  cxternal  carolJd  ;  atid.  fuially, 
{5)  by  means  of  the  posterior  rommimicatin^^  arterv  llie  intemal  carotid  may 
receive  blood  from  the  posterior  cerebral  artery.  which,  ihroujfh  tlie  basilar  and 
vertebral  arteries,  belongs  to  ihe  subclavian  svstein. 

THE  SfnCLAVIAN  ARTERV. 

Tn  the  primarv  arran^ement  of  the  branchial  blood-vessels,  \vhilc  there  are  X\vo 
aortic  arches  (  Fi^.  67»),  the  lwo  subclavian  arteries  arise  symmetrically  from  thesc 
arcbes  as  lateral  Mej;inenl;d  branirhes  ctirresponilin^  to  the  seventh  cervical  scpmcnt. 
Witb  the  dis;ippe;irance  of  the  lnwer  poitinn  of  the  rig^ht  arch,  houevcr,  an  apparent 
lack  of  svmmeirv  in  their  orij^^n  siipen-encs,  the  vessel  of  the  right  side  arising  from 
the  innominate  stem.  uhile  fliai  of  the  left  side  sprintjs  directly  from  the  persisl- 
inpj  aortic  arch.  As  a  niatler  of  fact.  howevLT.  the  proximal  portion  of  the  Hjjhl  aorlic 
arch  is  representcd  by  the  innominate  steni,  tojjether  with  a  smnil  pnrtinn  nf  the 
proximal  end  of  the  right  subclavian  arterv.  so  ihat  the  orij^inal  morphological  sym- 
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metn'  is  retained  ;  but.  since  a  ponion  of  ihe  origiiiiil  ri^hi  aorlic  arch  ts  induded  in  ' 
thf  adult  rijiht  sulKlavian.  thls  vcssel  is  a  littlo  more  than  eqnivalent  to  ifs  fclUnr 
of   ihe  opptMtite   side.      Kurlhermore,   since  the   innuminate  slem    asctnds   directly  | 
upward  from  its  origin,  a  lopographical  asymtneiry  oi  the  two  vesseU  resulls. 

The  origin  of  the  right  subcfavian  is  opposite  the  rifjfht  stemo-cIaviciJar  artkula- 
tioti,  and  from  that  poinl  the  artt;ry  asccnds  upvvard  aiid  outward  in  a  gentle  cune 
ovcr  ihe  tlome  of  the  pleura  to  the  inner  border  of  the  scalenus  anticus.  The  origio  ] 
of  ihe  it/t  subciavian  is  from  the  termination  of  the  transversc  portion  of  the  aofitci 
arch.  and  is  conse(|uently  much  decpcr  in  the  thorax  (Fig.  690).  From  its  or^ni 
it  ascends  al  first  ahiiost  vertically  and  tlien  curvcs  ouluarcl  and  sli).;htly  fomard  to3 
rcach  the  inner  horder  of  the  sralcnus  anticus.  From  ihis  point  onuard  the  cour&catJ 
the  tvvo  arteries  is  the  same.  Passing  liehlnd  the  anterior  scalene  muscie,  each  anerjl 
continues  its  coursc  outward  across  the  root  of  the  neck,  cur\inj»  dounward  to  thcr 
ovitcr  border  of  the  first  rib,  at  which  point  it  becomes  known  as  the  axiilar\'  arter)*J 

Fio.  701. 
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Dlueaton  of  neck.  sbtm itijr  rrlntiani  o(  blood-vcMcInitnd  nervei;  cbivici« 
dlnrtlGiUateH  (rom  Ki^riiuin  and  tlTawn  t1own. 

In  consequcnce  of  the  difftrencc  in  origin,  the  right  subchivian  arlerv  is  usuH 
approKimately  7.5  cm.  (3  in.)  in  length,  or  ahoul  one  inch  shorter  than   the  left. 
In  its  course  across  the  root  of  the  neck  the  heighl  \vhich  Oie  subclavian  arteiy 
may  re;ich  varies  oonsiderablv  in  different  individuals  ;  in  some  it  ne^'er  rises  abov^ 
the  clavicle,  while  in  othcrs  its  highest  point  mav  be  from  2. 5-j  cm.  ( i— 1  )4  ''^fl 
above  thal  bone.     Most  frequent]y  it  reaches  a  point  about  1.5  cm.  (H  in.  )  abcn'«  rn^ 
clavicle,  this  highest  point  bcing  reached  as  it  passes  bencath  the  scalenus  musdr 
As  it  cammenc»?s  its  downuard  enurse  tovvards  the  first  rib,  tlie  arten-  iindcrjjot-s  a 
more  or  less  pronounced  diminvition  in  iliamelt-r.  i.vhich  persisls  for  a  distai^ce  ni  fruni 
0.5-1  cm.,  nnd   is  fullowed  by  an  cnlargement  to  about  its  original  size,  what  has 
been  termed  an  arterial  islhmvis  and  spinrile  thus  resutting  (page  720). 

Relations. — For  convenience  in  description.  the  subclavian  arterv  is  usuallv 
regarded  as  consisting  of  threc  portions.     The  first  portion  e.xtcnds  from  its  orig 
to  the  inner  edge  of  the  scalenus  anticus,  the  second  portion  lies  behind  that  mus 
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while  the  third  portion  extends  from  the  outer  border  oE  the  scalenus  to  the  con- 
ventional  termination  of  the  arterv  at  the  Iowcr  border  of  the  tirst  rib.  On  accounl 
ol  the  difference  in  thcir  uri^itiA,  the  relations  of  the  firsi  p<5riions  of  the  right  and 
left  vessels  differ  scunevvhat. 

The  first  portion  of  the  right  subclavian  artery  lies  behind  the  clavicular 
portion  of  the  sterno-cleidomastoid,  and  is  crossed  in  front  by  the  internal  ju^ular 
and  vertebral  veins  and  by  the  right  pneumoj^astric.  phrenic,  and  superior  syini>a- 
thelic  cardiac  ner\-es.  Behind,  it  is  in  rclalion  wiih  the  transversc  proccss  of  the 
seventh  cervical  vertebra,  uith  the  inferior  L-ervical  »»vnipathetic  ganglion,  and  wilh 
the  right  recurrent  lan.*njrcal  ner\e,  \vhich  wiiids  around  its  undcr  surfacc  Irom  in 
frtmt.      Bfhr.iK  it  is  in  cnntart  \vilJi  the  di.inie  of  the  rijd:ht  pleura. 

The  first  portion  of  the  left  subclavian  artery,  at  itsoriKin.  is  dceplv  seated 
in  the  thoraric  cavitv  and  asccndii  aUmist  verUcal]y  through  the  superior  mediastinum. 
Behind,  and  sornewhat  inediat  to  it,  are  the  a'sophag:us,  the  thoracic  diict,  and  the 
loni^us  coHi  inuscie,  and  at  ils  emer^^nce  from  the  tliora.\  the  louer  cervical  synipa- 
thetic  ganjjlion.  Medial,  or  internal  to  it,  are  the  trachea  and  the  ieft  recurrent  larvn- 
^eal  ner\'e.  and  icderai  to  it,  nn  its  left  side,  are  the  left  pleura  and  limjf.  which  also 
overlap  it  in  front.  Near  its  origin  it  ts  crossed  by  the  left  innominate  (  brachiu-ceph- 
alic )  vein.  and,  shortly  bcfore  it  passes  over  into  the  second  portion,  it  is  crossed  by  the 
internal  juvjiilar.  vertebral.  and  subclavian  veins,  as  wen  as  by  the  phrcnic  nerve  and 
the  thuracic  duct.  the  latter  arching  o\er  it  to  reach  ils  terniinaliun  in  the  subclavian 
vein,  The  ieft  pneumoj^astric  ani.1  cardiac  sympathetic  nerves  descend  inio  the 
thnrax  in  Irnnt  of  it.  the  pneiimojjastric,  before  passing  over  the  aortic  arch,  ctiminjj 
into  contact  with  the  anterior  suriacc  of  the  vessel.  As  it  emcrjjcs  from  the  thorax 
the  subclavian  lies  behind  the  clavicular  portion  of  the  stcrno-cleido-mastold.  In  the 
neck  it  rests  bcIow  upon  the  dome  of  the  left  pleura. 

The  second  portion  of  the  subclavian  artery,  the  relations  of  which 
and  of  the  succeetiini;  portion  of  the  \essfl  are  thf  same  *.^\\  btjlh  sides,  in  front 
is  covered  by  the  scalcnu.s  anticus  musclc,  anterior  to  which  and  on  a  sHphtlv  Ujwer 
plane  is  the  subclavian  vein  Hefiind  and  above  it  are  the  trunks  of  the  brachial 
plexus.  which  separate  it  from  the  scalenus  medius,  and  dehtv  it  is  in  contact  with 
the  pleura 

The  third  portion  of  the  subclavian  artery  lies  in  ihe  supraclavicular  fossa, 
and  is  ajvered  unly  by  the  skin,  tln-  plalvsnia.  aiul  (hal  pari  uf  the  deep  cervical 
fascia  which  contains  the  exlemal  juifular  vein  and  the  supraclavicular  branches  of 
the  cervical  plexus,  and  encloses  a  quanlity  of  lattv  lissue,  in  uhich  the  suprascajjiilar 
artery  passes  outu'ard.  Behind,  it  is  in  contart  with  the  scalenus  mcdius  and  the 
brachial  plexus.  and  aboi-e  it  are  the  brachial  piexus  and  the  postcrior  hi_-lly  of  ihe 
omn-hyoid.  Beitr:t\  it  rests  upon  the  (irst  rib,  at  the  lower  border  of  which  the  vessel 
becoines  the  axiUary  artery. 

Branches. — Considerable  variation  exl5ts  in  the  arrangement  of  the  branches 
of  ihc  subclavian,  but  in  \vhat  is  probab]y  the  most  frequcnt  arrangement  the 
branches  are  as  follou's  ; 

Frotn  the  first  portion  arise  (i)  the  vertebral.  {i")  the  intermii  mamnutr^\  (3) 
the  superior  inlcrcoslal,  and  (4)  the  thvroid  a.ris ;  from  the  second  portion  no 
branches  are  given  off ;  from  the  third  portion  (5)  the  transversc  cervical. 

Vanations. — Tlie  variations  in  the  orijnn  of  the  subclavian  arterj*  have  alreadj*  betn  consjd- 
ered  in  dt-stribine  the  \ari;nions  of  the  nortic  arch  (p.i};**  725!-  f-Mhtr  annin.ilies  i.»cair  in  ils 
rehtiion  In  thf  scalenus  anticus,  in  front  of  «hich  it  s'tmetime¥  pnsses,  and  it  niav  iilst«  l^a^■l.■^se 
the  substance  or  ihe  miiscle  ohlii|iifly  More  ran-Iv  ihe  arten-  divides  ai  the  inner  hrtr(I«.'r  of  ihe 
tnusclc,  Uie  tu-u  branches  so  fomied  contiiuiinj;  onward  thruiiKh  the  nxilla  and  duwn  the  arin 
to  bccome  the  nidJal  and  ulnar  arteries. 

Numerous  siipL-rnunicnin.'  hraiiches  may  arise  from  the  subclavian.  These  mav  be  either 
( I  \  accessory  !■>  \\\k'  hrancht«*  normallj'  arisinp  from  ihe  arter\-,  siirh  ;it  nn  accessftn,-  \-frlel)ral, 
an  ncces5or>'  internal  mammar\'.  t.>r  .in  atx-essnry  inferior  thvroitl ;  (2!  thev  may  bt  branclics, 
siich  as  the  long  thor.icic.  dorsa!  scapular.  subscapniar.  ard  the  anterior  and  posierior  ciroiini- 
flc-\es.  \vhicti  nnrinalb-  arist  frimi  tlit-  axinary  arierv.  buT  have  Sm^orniarilv  »shifted  to  the  -ad*- 
clavinn  as  the  rcsult  ot  the  enlnrjji^rnent  of  anasNinitvses  u-hich  ihtfv  make  with  lir;inches  of  Ihnl 
vessel ,  or  1  ,i)  thev  mav  be  branches  to  iK-iyhbt»ring  organs,  sucfi  as  a  bronchial  or  a  pericar- 
dial  branch,  or  occasiunall}-  the  lhyToidea  ima  (page  739). 
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Practical  Considcrations.— The  siibclavian  arter,'  may  rcquirc  itj^atkio.  .ai 
accounl  of  st.ih  \ioiinds,  as  a  prcliminarv  to  thu  removal  of  j»rouUib — ^:txil!pn  ir 
scapiilur — ur  to  aa  intci-scajmli^-thoracic  ainputatioii.  or  in  casea  of  axUI:in-  or  »ijl  ■ 
cUiviaii  anclirism,  or,  togethcr  wiih  the  cummun  carntid  arter)',  in  aortic  « 
innoniii\ate  ani:uri»m. 

On  tlitf  snrface  uf  tht  iieck  iht  siibclavian  artcrv  is  reprcsenicd  bj'  a  air\i-. 
ctjnvex  u]>ward,  bcrginning  at  thc  stcrnu-clavicular  articuhttiun  and  ctidlng  baiculh 
chc  middle  of  the  clavicle,  lis  lii^hfst  poinl  bfinjj  u\\  an  averajje  about  ftvc-c»ghtlw 
of  an  inrh  al>nve  that  bonr.  Thu  vein  is  Ii)WL-r.  is  in  front  of  thf  artcri.'  (scparalctl 
from  it  by  the  scalenus  anticus  njiiscle),  and  is  usually  nearly  or  quite  underancr 
of  the  clavicle. 

Ancurism  of  the  subclavian  is  moro  freqiient  on  ihc  rijjlu  side.  prohablv  becaus- 
of  thc  grcater  usc  and  ci.>nscquent  j^rtatcr  eX|>osiirc  lo  stniin  of  thc  right  uppn 
t*xtrifniily.  It  niuv  aflccl  ai)y  purlion  of  ilu*  vessfl,  bul  the  ihird  porlion — uxterml 
tn  the  scaleni,  \vhcre  it  ts  least  supportcd  by  surrf>undinjj  muscles — is  most  com 
monlv  involvcd  either  priniarilv  or  by  L'xiension  of  an  aneurismal  dilataiion  upuanj 
from  the  nxillary  or  down\vard  from  the  arch  of  the  subclavian.  The  thoridc 
jMjrtion  of  the  left  subulaviaii  is  never  tbe  priinarv  seat  of  aneurisni. 

The  .frw///OTw.c  are  ■  Ka)  pain  or  nnmlm^ss  and  hs$  o/  pctrtr  in  the  arm  and 
hanii  from  pres^ure  on  t!ie  braehial  plexus  ;  ( b)  nvciling  nnd  <tdnna  of  the  ariti  and 
hanil  froni  pressure  on  ihe  sul.H:la\ian  veiii  ;  (r)  hicco^tf^h  or  irrrguhir.  jerky  rfi- 
piration  (ri>ni  pressiire  on  tlie  phrtnic  ner\e  ;  (rf )  i'crtifro,  somnoUnce,  dcjčdm 
vision,  from  compressi<^tn  of  thc  intemal  jujjT.ilar  ;  (c)  tumor,  usuallv  appearing  ir 
the  posterior  infcrior  cer\  ical  lrianyle,  wtlh  its  lung  dtanietcr  i»pproximatcly  paralld 
with  the  clavicle,  and  extendinjf  npuard  and  oiiiuard  ;  excpptionany  it  gro\is  do« 
i,vard.  Imt  ihis  is  rare  on  account  of  thc  rcsislance  offered  by  the  clavicle.  the 
rib,  and  the  structiires  tillinjj  the  costo-claviciilar  space. 

Oif^ita/  fomprfssion  of  the  first  and  second  porlions  of  the  arten-  is  ]jraclicalfl 
impossible.      The   third   pnrtion   may   be   iniperfeetlv   occluded   b}-   inaking    btam^ 
pressiire  fl)rectly  !iackward  jnst  ahovc  the  clavicle.  a  little  extcrnal  to  its  middlc.  si' 
that  tlie  arterv  may  be  flattened  oiit  or  nnrroived  aj^ainst  the  scalenus  niedius  mitirlr 
and  the  seventh  cervical  Iransverse  process.      Mneh  mi»re  effectual  pressure  mav  br 
made  at  the  same  ptnnt,  especially  if  the  tip  of  tbe  shoulder  can  be  louered  so  »s  J^J 
carry   thc  clavicle  dowmv;ird  and   make   the  upper  surface  of  the  first   rib  md^H 
accessiblc.  in  a  dlrertion  dtmnuard,  backward,  and  inward, — i.e..  in  a  line  nearlvl^ 
qiilte   pcrpendicular  to  the  plane  of  that  surface,     The  vessel  is  thiis  comprešscd 
a^iinst  it.  and  Ls  not  pushed  off  of  it.     It  %vi]l  be  iisefiil  to  recall  that  the  ouler  border 
oi  the  scalenus  anticits  and  the  p<>sterior  b4>rc1er  of  the  stemo-nvLstotd — the  lalter 
palpable  and  often  visible — are  apprositnatelv  on  the  same  line.  inmiedialclv  ouls^lr 
of  tthich  is  the  thini  porlion  of  the  vessel.      The  scalenc  tnbercie — the  ele\^ilion  « 
rcmghenini;  on  the  upper  siirfare  of  the  first   rib  betueen  the  shallfivv  depression 
thc  subclavian  vein  and  the  deeper  j^roove  ft>r  the  subclavian  arterv — gives  aitai 
ment  to  the  scalenus  anticiis  and,  when  recognized.  sern-cs  as  a  valuable  ^ide  to  thc 
vessel. 

Ligaiiou, — The  first  portioii — bet»'ecn  the  origin  of  the  vessel  and  the  innrr  side 
of  the  scalenus  anticus — lias  been  ligated  uitli  unifonniv  fatal  res\ilts.  On  ihe  leh 
side  it  is  so  sitiiated  as  to  depth,  orijiiin  of  branches — the  \xrtcbral.  internal  mamniar\*, 
thvroid  axis,  and  siiperior  intercostal — and  conti^uilv  of  ini[K.ir|ant  striiclures — the 
heart.  the  aorta,  the  plenra,  the  innominate  vein.  the  thoracic  duct.  ihe  pncumopasiric, 
cardiac,  recurrent  lar\nKeal  and  phrenic  ner\'es — that  its  litrutiun  Iias  only  once 
been  accomplished  (  Rocigers).  On  the  riglu  side  the  operative  procedure  is  some- 
what  less  rlifficult,  biit  manv  of  the  relarions  are  identical  (vfdf  s/tpra),  and  thc 
]>n»cedure  is  stili  so  forn»ldable  thnl  its  descHplion  is  included  in  some  works 
operative  surj<ery  onlv  Ijeoiuse  the  Ugation  "  afiords  good  practice  on  thc 
subject "  (Jacobson). 

The  stejis  of  the  operation  are  the  .tame  as  those  in  ligation  of  thir  inniiminatr  . 
fpagc  729)  iintil   the  carotid  sheath   is  reached  and  opened.     Thc  internal   jugular 
vein  and  pneuniogastric  ner\e  should  be  draun  aside  (inu-iird,  ARne\v  :  oLiiuanl. 
Barwell>  and  the  subclavian  rccojfnized,  springing  from  the  bifurcation  (»f  the  innoai- 
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inate  at  an  acvitc  angle  uitli  the  caralid  aiid  dccpcr  by  ihc  full  diamcter  of  the 
latter.  The  needJ«;  slioiild  be  pa-ssed  frum  below  upwurd.  ubile  tlic  plenra  is  gently 
dcpresscd  with  thc  finger. 

The  scfond  porlioH — behind  the  scalenus  anticuB — has  in  a  few  cases  beeii  siic- 
cesafullv  ligated  (»r  ancurism  extcrnal  to  Jt,  biit  thc  operatinn  doos  not  re(|uire 
special  clescnption.  It  is  identical  with  ihat  for  tying  tlic  rhinl  portioii.  with  the 
addition  of  more  exlensive  divi^iion  of  the  clavicular  portiuii  uf  the  slerno-mnstoid 
and  a  parti.il  divisicm  of  iht*  sciJenus  anticiis,  liaviiig  diic  rej^ard  to  ihc  position  of 
ihc  phienic  nerv-e  on  thc:  hmcr  part  of  the  anierior  surface  of  that  muscle. 

The  Ihitd  fior/iou^hom  the  outer  edfije  of  the  scaleniis  anticns  to  the  lnwcr 
border  of  the  first  rib— lias  bccii  frcquently  and  succMsfuIlv  ligated.  Three  melliods 
inay  be  described  ; 

1.  By  the  first  anil  usual  one  it  is  approached  by  a  tiansvcrse  incision,  parallel 
with  the  riavncle  and  e-vtendinK"  alonjj  thc  base  of  thc  posterior  cervical  triangle  from 
the  mlddle  of  the  cUivicular  heatl  of  the  slernu-mastuid  to  tlie  anterior  border  of  the 
trapczius.  This  is  l>est  made  by  drawlnj^  the  skin  down  and  incisin)^  it  direcUy 
upon  the  bone.  in  ihis  way  easily  avoidlng  thc  cxternal  jiigular  vein,  The  i>lalysnia 
muscle  and  the  su])radaviL-ular  nerves  are  dividcd  at  the  same  tirne.  On  rctensing  the 
skin  the  \vound  wtll  be  placed  about  a  half-inch  above  thr  rlavirlc.  The  shonlder  Ls 
thcn  well  deprej>sed  so  as  to  loucr  this  bone  and  incrcase  the  sii[)raclaviciilar  si)aec. 
The  deep  fascia,  which,  as  it  is  altached  to  the  superior  border  of  the  claviclc.  ia  not 
pulled  down  with  the  skin  and  platvsma,  ia  then  dividcd,  thc  extcmal  jugular  vein 
dniwn  aside  or  ticd  and  ciit,  the  loose  celhilar  tissvic,  ard  pos,sibIy  tlie  onKi-hyoid 
ajjoneurosia.  scrdtched  through  cir  cut.  and  one  or  thc  other  of  four  landmarks  iden- 
tilied  :  (a)  the  tense  outer  ecige  of  the  anterior  sralene  muscle  or  (d)  the  scalenc 
tubercle  at  thc  inscrtion  of  that  muscle  into  thc  first  rib.  the  artery  Iving  just 
outside  lliLse  on  the  rib;  (tr)  the  first  rib  itself  tnicetl  inward  wilh  the  finger  from  ilie 
outer  angle  of  thc  wound  until  the  arterv  is  rearhcd  :  (;/)  the  luwest  cord  of  the 
brachial  plcxus.  Iving  immcdiately  above,  or  sometinies  shghtly  (jverlai»i>ing  llie  artery. 
Thc  cord  has  becn  mistakea  for  the  vessel,  but  rompression  l>L't\vccn  the  finger  and 
the  rib  does  not  flatten  it  oul,  as  in  the  čase  of  the  arterv,  and,  of  course,  does  not 
arrest  tfie  radial  pulse.  The  tubercle  is  often  poor!y  developtxl,  and  has  a  less  close 
relation  to  the  vessel  \vhen  the  latter  rises  high  above  thc  claviclc.  Thc  proccss  of 
cervical  fascia  rcachlng  from  the  posterlor  border  of  the  scalenus  to  the  slieath  of  the 
arterv  may  be  so  tense  as  to  obscure  to  both  sight  and  touch  thc  line  of  the  outer 
edge  of  the  muscle 

The  arterv  is  cautiously  dcnude<i.  ciirc  being  takcn  10  avoid  injurv  to  the 
pleura  or  to  the  subclavian  vein.  The  traiis\'ersc  cer\ical  ancry  is  usua]ly  above 
and  the  suprascapular  artery  below  the  line  of  incision.  Thc  ]>hrcnic  ncrvc  has 
bcen  known  to  pas.s  <lirectly  over  the  third  portitm  of  the  subclavian  (Agncwj, 
and  the  [wssibility  of  the  presence  of  this  rare  anomaly  shonld  be  remcnibtrcd. 
The  needle,  the  tip  kopt  betvveen  the  artery  and  ihe  rib,  is  passod  from  alx)ve  down- 
ward.  and  from  behind  forward  and  a  Httlc  inward.  fn  thc  cascof  a  high  arch  of  the 
subclavian  the  third  porlion  is  nearlv  vertical,  and  it  wouId  thcn  be  more  correct  to 
speak  of  passing  the  nccdlc  from  withoni  imvard. 

2.  The  middle  of  the  claviclc  for  two  or  more  inchcs  or  thc  whole  claviclc,  may 
be  resected  subperiiisteallv.  as  in  irUerscapi.ilo-thoracic  amputations,  and  the  ap- 
proach  to  the  artery  gTeatly  facilitated. 

3.  By  3trongly  elcvating — instcad  of  deprcssing — thc  ahoulder  and  clavicle. 
using  the  arm  as  a  tractor.  the  artert'  mav  be  exposed  by  an  incision  jusl  6f/(yn>  and 
paraUel  with  thc  middle  of  the  clavicle.  A  portion  nf  the  outer  edge  of  the  pec- 
tonilis  major  anil  some  of  the  inner  dcitoid  fibres  will  usuallv  have  to  Ije  divided, 
although  it  may  be  possiblc  to  gain  suflicicnt  room  by  dra\ving  the  margin  of  the 
formcr  muscle  inward  and  that  of  the  latter  oui\var<l  The  cephalic  vein  dipping  in 
through  this  intcrmtiscular  depression  f  Mohrcnhcim's  fossa)  to  join  the  axillary 
vein  must  be  avoiilcd.  Thc  artcnt'  is  found  Iving  bct\veen  the  vein  inteniallv  and 
the  close  bundle  of  the  cords  of  the  brachJal  plexus  externally.  Thc  point  at  vvhich 
the  vessel  is  tied  is  said  to  be  identical  uith  that  at  which  it  is  ligated  through  the 
usual  incision  (Dawl>amJ. 
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The  coUatcral  circulation  aftfr  )igation  of  tln:  lliird  portion  ol  ihc  subclavian 
arterj- is  carried  on  froin  tlie  pru.xiinaJ  or  cardiuc  side  ol  thc  ligalurc  by  (aitbc 
siiprascapular  and  [iDsterior  scapular  ;  {b)  the  aortic  intercostals,  the  supcrior  intei- 
costals,  and  the  iiUernaS  mammarv  ;  and  (f)  numcrous  subdivisions  of  subclaviin 
branchcs  ninning  throuKli  the  axilla,  anastomosiiig  rcapectivcly  with  (d)  the  su!>- 
scapular,  and  the  acroniio-llioracic  ;  {^h)^  ihe  suliscapular,  long  thoracic,  infrascr,)- 
ular,  and  dorsalis  scapul.t  ;  (  c)  tlie  axillary  tmnk  or  its  branchcs. 

I.  The  Vertebral  Artery. — The  \ertebral  artery  (a.  vcrtcbralis)  (Figs.  695, 
704),  the  iirst  and  largost  brancli  of  ihc  subclavian  artery,  is  dtsiintd  chicfiv  kf  l)« 
supplv  "f  tlii--  spiiial  cord  and  the  brain,  joininjjf  \vith  the  intemal  carotid  artcrici  lo 
furm  the  reniarkable  intracranial  atiastuinotic  circle  oi  \\'illis.  In  vie«  of  its  peculiar 
coiirse,  the  vertebr.il  artcrv  nia)'  be  convenicnllv  divided  into  four  )>arts. 

The  first  portion  ariscs  from  the  iippcr  suriacc  of  the  first  pari  oi  the  sul»- 
clavian  artcTy.  oppositc  the  interval  iKtvvccn  the  longfiis  coHi  and  scalenus  anijcus, 
and  courses  iipuard  and  soincwIial  buckward,  beluecii  ihehc  niuscles  and  in  irunl 
of  the  transverse  pr(x:ess  of  the  seventh  cervical  vcrtel>ra,  to  the  foranien  in  the 
tnmsverse  process  of  ific  sixth  cervical   vertehra,  uliich  it  enters.     The  artcrv  ia 
surrounded  by  a  plexus  of  sympathetic  ncrvc-fibres,  and  in  front  is  crosscd  by  the 
inferior  thvroid   artcry  and   covcred   by   the  vertebral  and  interna!  ju^ular  vcini 
Tho  second  portion  includcs  the  ascent  of  the  arlcry  through  the  foramina  in  ibc 
transverse  process  of  the  upper  six  cervical  vertebra-,  surrounded  by  plexifon)i  nct- 
works  of  synipalhelic  ner\c-fii>ers  and  of  \'oins,  and  Iying  in  front  of  the  trunks  d 
the  cervical  ner\es.      As  the  arlery  traverscs  the  forainen  in  the  a.xis  it  abandoos  ib 
prcvious  almost  vertiad  course  and  passes  upuard  and  oulward  to  reach  the  foramo) 
in  the  atlas.     As  the  artery  emerges  from  this  opening,  between  the  suboccinital 
ner\'e  and  the  rectus  capitis  latemlis  muscie,  tlie  Ihird  portion  begins,  which  nimls 
horizontalIy  tn  the  outer  sidc  and  back  of  the  superinr  articular  snrface  of  the  atlas 
to  enter  the  suljoccipital  triang]«:  (  Fiy;.  522  )  where  ihc  artery  rests  in  the  venefira! 
groovc  upon  ihc  postcrior  aroh  of  ihe  atlas,  separated  from  the  bone.  howc^e^.  by 
the  sulx>ccipiwl  nervc.     The  artcrv  then  perforates  the  lower  border  of  the  postcri« 
occipito-atlanluid  H^aiiient  and  enters  tlie  spinal  canal.     Tlie  fourth  portion  rf 
the  artery  pierces  the  spinal  tlura  mater,  passes  bcLueen  the  rnots  of  the  hypogk«5al 
nerve  and  the  dcntate  lij;ument  and  enters  the  cranial  cavity  by  traversing   the  fora- 
men  magnum.     Passinj;  fonvard  along  the  metliilla  oblongata  and  gracltially  inclin* 
ing  towards  the  mid-ventral  line,  at  ihc  p<->sicrior  border  of  the  pons  ihe  vertet«ai 
artery  unilcs  with  its  fellu\v  of  the  opposite  sidc  tu  furm  the  basilar  artery  (a,  baa- 
larisj,  which  extends  fftruard  aloii^   the  median   line  of  the  puns  to  ihe  antcrior 
bortler  of  tliat  structure.  where   il   terniinales   by  di%'iding  inlo   the  lwu  jKislcrior 
cerebral  arteries. 

Branchea. — hi  iLs  course  up  the  ttcck  tli«  vertt-br.il  !irtery  gives  off,  opt^osite  each  inter- 
vertchriil  *i|>ace  wliicli  it  p;isses,  liileral  hikI  niedinl  branclies  \vliicli  represcnt  the  origmai  scR- 
mental  arteries  hj'  the  anastomoses  of  wh(jwe  branches  the  vertebral  »'as  formed  ( pagc  711  \. 

i>)  The  I;ileral  or  muscuUr  branchcs  pnss  to  the  mu-irles  of  the  ncck  and  form  anasto- 
m<>ses  wit]i  the  ascendinu  and  derp  cer\'ical  branclies  of  Ibe  subclavian  and  wiih  the  arteri* 
princeps  cer\ids  o!  Ihe  occipitiU 

\b)  The  inetlial  or  spinal  branchcs  1  rami  H|)insle«)  |xiss  throuf»h  the  inlervertebral  foratntfu 
into  (he  sptnal  canal.  accomp;inying:  the  spitial  ncrves,  and  are  distributed  to  the  bodics  of  ihc 
verlebrar  and  to  the  membranes  and  snb^l;tneeof  the  spin:il  cord.  Kach  bmnrh  gi\^«*  off  an 
ascending  and  a  dt'Sintdi»g  rantus  upon  the  posterior  surface  of  the  spinal  c<)rd,  and  thesr. 
an;i.st<iniostn>;  «iih  each  other  and  \vith  luiK^  from  the  sphvti  branchcs  of  the  intercostal.  lam- 
biir,  and  lateral  sftcrat  arteries  belo«-  and  with  Uie  posterior  spinal  branches  of  the  upper  part 
of  Uie  vertebral,  assist  in  the  formntjon  of  llle  postcrioi  spinal  arteries,  which  run  the  entiir 
length  nf  the  spinal  cord  upon  its  posterior  snrface  on  each  side  of  ihe  n>edian  line-  Antc- 
riorlj'  the  spinal  branches  of  the  vertebral  unite  with  the  anterior  Rpinnl  arler>-,  reinforcine 
that  vessel. 

{c)  The  posterior  meningeal  »rteiy  (mmiiA  meningcua)  ariscs  from  the  vertebral.  justaflcT 
H  has  prerced  the  dura  nmtcr.  and  supplies  the  |>jnion  of  that  membrane  uhich  Ifnes  the  po»- 
terior  portion  of  the  posterior  fossa  of  the  skull. 
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{d)  The  postehor  spin«!  arteiy  (a  spinnliN  piMlerinrj  is  a  slfiirter  vess«:'!  u'hich  nnnsto- 
kmoses  beluw  wiib  the  i>osttrior  uscendinu  ramiisnf  the  upp*;rmost  spinal  branch  froni  ihe 
cervical    pomoii  oi  liie  veriebral  aiid  forrns  ilic  upt>t:nnost  part  of  ihe  |x>sit:rior  spinal  artery. 

[r)  Th«  amerior  apinal  anery  I  a.  «[iinaliH  nnlcriuri,  iimch  largtr  tlian  the  preccding,  arises 
from  Ihe  mner  surfacc  uf  ilie  vertebral.  a  shori  disianrc  UvUtrv  ilie  latitr  unitt-s  ttith  its  fellow 
to  fomi  the  Uisilar.  11  pass«;  downwariI  jiikI  t()wards  the  ventral  median  line.  and  unites  with 
its  fcllow  10  lorm  a  single  median  longitudiruU  stem  wliich  cxteiuls  the  ejiiirc  IciiKili  of  the 
spinal  cord  almig  the  liiit;  ol'  the-  aiiteriur  median  tissure,  recviviiig  reindjrring  braiiclies  from 
Ihe  various  spina!  I>ran(hes  i>f  the  vertebral,  inlert:i>slat,  hmihnr.  and  lateral  sacral  arTeries. 

(/)  The  posterior  inferior  cerebellar  aitery  la.  ccrel>vlli  inferiur  (»oMerinr)  arisesal  about  the 
same  level  as  tht-  prcctding  vt-sscl,  Imt  froni  llie  ouier  surface  ol  the  vt-rtebrid.  ll  ]wisses 
upvvard  over  ihe  sidcs  of  the  medulla  tiblongata  to  supp)y  the  Jower  snrfact;  tif  the  cerebellum. 

Fig.  702. 
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'.Jtivingbranches  tO  the  nieduHa  and  to  the  choroid  plexus  of  ihe  fourth -veiitricle  and  anasto* 
mosing  with  the  sutK-riar  rerebellar  arlerj-. 

FroTii  the  basilar  artery,  [  Kig.  7(j2  \  the  anterior  median  aintinuallon  ol  the  veriebrals. 

( jf)  Numeroiis  transverse  arteries  are  given  olT  and  pass  outward  ovcr  Ihc  pons  to  supply 
that  stnicttire  and  the  adjactnt  portrons  of  the  brain. 

[A)  The  intemal  auditory  arteries  (na.  audiilvac  internac),  one  on  e»ch  side,  are  a{lditionally 
given  off.  and  accivmpiiin  the  autlinjr)'  nen-e  throiigh  the  internal  aiiditorj-  meatus  tosuppiv  the 
intemal  ear. 

(i)  The  anterior  inferior  cerebellar  arteries  (na,  ccrebcili  Infertorcii  anteriurev'),  pass  out- 
wardon  eitlier  side  inTt  the  siidace  of  the  imjus  id  ihe  limer  siirfacc  i>f  the  anterior  piirtiiin  of  Ilie 
cerebdluni,  supplying  that  strncture  and  anastomosing  ullh  the  superiiir  cerebellar  arteries. 

i  J  )  The  sup«rior  cerebellar  arteries  faa.  ccreb«ll!  sapcriores).  These  ari«se  fnim  the  basilar. 
immediatetv  behind  its  dlvision  into  the  posterior  cerebral  arteries.  Thev  |Xiss  outward  and 
backu'ard  over  the  i>ons  and  ihe  crara  cerebri.  immediatcly  behind  the  roota  of  the  tjculo-motor 
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tKTves,  and,  cuning  U|JWurU  in  ihc  itmiortai  tissure  almA>st  piirdllcl  with  the  trochledr  iut>k\ 
art-  distributer]  to  th«  u|>per  »urface  of  the  cerebellum  and  ana^tumcise  with  the  inferior  c«nx 
t»rllar  arleries. 

(*)  The  poEterior  ccrcbral  arteries  \aa,  aTrtjri  posteriarch )  (Hg.  701 )  are  lll«r  ttnniiul 
braiichcs  of  ihc  l)asjl;ir  Krtjm  its  origjii  at  the  antcnur  iKirik-r  of  the  pons  each  iirteri- pjs^tc^ 
outward  and  sh^htlj'  lur\vard.  nirving  annind  the  crus  ctrcbri,  immtdiattiv  in  (runi  of  ilu-  n»f. 
of  the  oculoniotor  ntrrve.  which  stparaies  it  from  the  siipcriur  cerebcllar  arttrj-.  It  ibtn 
j>H-sSfS  u|ion  the  inferior  surface  of  the  cerebral  heniispherc,  wlK'n'  it  breaks  up  into  cortKal 
branches  »hicli  raniit)  ovt-r  ihc  surface  of  tht,-  tt.niix)rjil  and  occipital  IoIkts,  .-inastuninsir^  wiih 
one  anothtr  and  \v  ith  the  hranchts  nf  the  anterior  and  middie  ccrcbrals,  Tl^ie  cortical  I»ranr:hrs 
(l'"ig-  700)  includt:  \Xw  anU-rior  tinipora/.  \\\\\\i\\  supplies  the  anterinr  pans  o(  the  iindiuic  oiitl 
occipitiUcniporal  convohitians ;  \he posUriar  iempora/,  distributed  t*i  the  |>o&tvri«>r  part  o(  th? 
umHnate  and  the  cKx-|pitt»-iuniporal  convohnions  and  the  adjiiniinjj;  K>'nis  HnKtiah.s  ,  Ihe  cafea 
tiNf,  the  ftintinualitjn  of  the  posierior  cerebral  aloni;  the  calcarine  (issure.  uhich  pavscs  to  ihr 
cuneus  and  the  g>TU.s  IhiKtiahs.  and  winds  to  the  outer  suriace  ;  and  \ht: parirtoiVčipiiaJ,  »litch 
follovvs  the  parifTo-f-iccipitnl  fissnret  to  the  runeiis  and  the  qnadrati'  KiIh.-. 

Inmiedtately  at  iheir  orisi«  the  iX)sterii>r  cerehrals  KJve  rise  to  a  numbcr  of  small  ccotnl 
branches  (/>os/t-ro-tnt'siii/  ivvl  postt'r(^iaii-rai  ffaug;fioMic)  which  dip  down  into  the  substance 
oi  Uie  ptusteriur  perlorated  space  to  supply  the  optic  thalanius  and  Ihe  adjarent  parts  of  the 
brain-stem.  and  s<»mcuhat  more  latt-rallv  each  ^ives  olf  a  fioiUHor  choroiiiol  braiich,  uhifh 
jKisses  forward  m  the  transverse  Hssure  to  the  chorciid  plcxtis  of  the  thinl  ventridc.  Nt 
where  it  pmsses  in  (nmt  of  llie  iK-nh»-nmtor  nene,  carh  jMisterior  cerebrnl  receives  ihc  iioste 
contmunicatinK  artery  which  passes  back  to  il  from  the  internat  carotid,  and  inure  laierallvl 
gives  off  Kiinie  small  branches  u'hirh  are  distnbuted  to  the  rorpora  quadrifremina  and  the 
poslerinr  part  of  the  optic  thalamus. 

Vatiaiions.— The  vertebral  artery  n)ay  arise  from  a  tnink  coniinun  lo  it  and  tnic  of  1 
other  branches  of  ti«.-  siil>clavian.  and  sonietinies  tt  ari*ies  direclly  from  the  nrch  of  the  aorta  < 
on  the  right  side,  from  the  innomlnate  artcr)^  or  the  common  carotid.     It  inav  traverie  a  /oran 
in  the  transverse  pri»cess  of  the  sevenlh  cer\ical  vertebra,  or  the  louest  veneln-arterial  furai 
throligh  which  it  passes  may  be  the  fillh,  fonrth,  ihird,  or  even  the  secttnd.      \"er\-  nirely  the  1 
vertebrals  fail  to  unite  to  form  a  single  median  basilar,  that  arter\-  heiHR  thus  represemed  by  1 
lonKiludinal  trunks  united  by  transverse  anastonioses.     Occasionallv  the  basilardivivles  intni 
longitudinal  stems  which  rennite  farlher  forward,  and  ils  fonnation  by  the  fnsinn  of  two  par 
\'essels  is  frequently  indicated  by  the  presence  in  ils  inierior  of  a  more  or  less  perfect  medij 
sa^iltal  pariition. 

The  vertebrid  iimv  KJve  origin  lo  an  inferior  ihvroitl  artery  or  to  the  <leep  cervJcal.  and  K 
casionallv.  in  its  up|>er  part.  to  3 branch  which  :uiastoinoses  with  the  occipiUil.  One  of  ihc  p 
tenor  inferinr  cerebellar  arteries  may  t)e  wantinK,  as  is  also  not  infret|nently  the  cjise  »ith  < 
of  the  anterior  hiierior  cerehellars,  or  these  latler  vessels  niny  arise  from  the  |H>sterior  ccreb 
l)ccasi<inaHy  the  proxima]  portion  nf  one  or  other  of  the  jKisterior  cerebral  arteries  is  rednred 
a  mere  thread,  the  blood  reachin^  ihc  tenninal  poriions  of  ihc  vessel  fron»  the  internat  rar 
thronfeh  the  [Histeriiir  conuiumicitinK  arter>'. 

The  Circle  of  Willis.— The  circie  or.  as  ii  is  more  properlv  called.  l)l 
poIygon  of  VVillis  (circuliis  artci'i(>sus)  is  a  continuous  anastomosis  at  the  base  of  ihc 
brain  (Fig.  702)  iKnuecn  branches  fif  the  internal  caroilds  and  subda\nans  (  vt-i 
brals).  It  snrrouiuls  the  postmor  |M?rfnratod  space  and  the  floor  of  the  thalume 
rephalnn.  Pnsteriorly  it  is  fomied  by  the  prnximal  portions  of  the  postcrior  cei^b 
arteries.  at  the  sidts  by  the  posteri<)r  conimtinicatiii^  and  iniemal  carotid  arter 
behind.  and  by  the  proximal  portions  of  the  antcrior  cerelmds  in  front,  and  it  is 
completed  antcrifirly  by  Ihc  antcrior  communicatinj^  arterv  \vhich  unitcs  the 
anterinr  cerebrals. 

By  mefins  of  thcse  conncctinns  frce  comiiitmication  is  establishcfl  at  the  b 
the  brain  betueen   the  tuti  internal   carntids  and   also  Ix-tv^een  these  \essels  a 
vertebrals.      li  niav  he  noted  that    a   further  coniintinicaiioii  between  these 

vessels  exist-s  upnn  the  lateral  siirfaces  of  the  cercbral  hemisphercs  uhcre  brane  

of  the  posterior  cerebral  arteries  anastotnose  with  brancht«i  of  bolh  the  middic  and 
anterinr  cerebrals. 

In  niarked  contrast  to  this  abundant  anastomosis  of  the  larper  %csseU  uj 
aurface  of  ihc  cerebrum  is  ihe  lack  of  direct  communication  botwecr  the  small  ve 
which    peiielrale   ils   substance.     These   are  ali  terminal  or  end-arteries, — that ' 
vessels  which  have  no  communication  with  uthcrs  exccpt  through  the  general  caf 
Iary  nelunrk.  \vhich  oflers  but  little  oppurtiinity  for  the  establishnicnt  uf  an  eftidenl 
collateral  circitlation  in  the  čase  of  occlusion  of  one  of  the  arteries. 
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Practical  Considerations. — The  vertcbnil  ;irtery  may  rcquire  lij^ation  on 
accounl  ni  vvounds,  or  ot  traumatic  aneurisni  o(  ihc  vessel  itscif.  or  (in  addltion  lo  the 
li^alion  of  other  vessels  i  in  aortic  i<r  iimominate  aneurism,  or  to  prevent  or  arrest 
secondarv  hemorrhujje  aiter  lij^lion  of  ihu  innominale. 

Anrurism — fxcept  froni  wniiin:i — is  excessivc!y  rarc.  the  vt-sscl  beinjj  ivell  sup- 
poned,  first  betivcen  the  scalenus  antjcus  and  the  longus  colU  musciesand  then  in  the 
bony  caiial  in  the  transverse  processes  Only  one  čase  of  siMinluneous  aneiirism  of 
ihe  cer\'iaU  poriion  of  llie  :irtery  hiis  heen  reported  (Hufschmidt;. 

Traumatic  aneurlsm  is  more  fre^uent.  bnt,  on  account  of  the  vessel' s  depth .  is  rare. 

Paralysi.s  nf  some  of  the  tunjjue  muscles  has  heen  attributed  lo  pressure  on  ihe 
hypoglossal  nerve  by  a  vertebral  aneurism  and  severe  occipital  hcuduche  to  pressure 
on  the  suboccipital  ner\'e. 

Digital  iomprcssiott  of  the  vertebral  is  po&sible  below  Chassai^nac* s  earotid 
tubcrcle  {q.v. ). — i.e.,  below  the  level  of  the  cricoid  carttlage,  if  pressure  is  made  in 
the  line  of  the  great  vessels.  Altemating^  pressure  above  and  below  this  level  is  of 
greal  diagnostic  value  in  distin^fuishinjj  the  source  of  the  bleeding,  or  of  the  supplv  of 
blood  to  a  pulsatinjj  tumor,  after  a  deep  woiind  of  the  neck.  Pressure  alung  the  line 
of  the  common  carotid  heIow  the  tuberclc  — ;>. ,  for  frrtm  lwo  to  twoand  a  half  inches 
above  the  clavicle—will  usuallv  arrest  auch  bleeding  and  pulsation,  no  mattcr  whcther 
the  vertebral  or  either  ai  ihe  carotids  is  in\<>lved.  Pressure  abi)ve  the  tubercit  \vill 
af^ect  oniv  the  carotids  and  their  branches,  but — except  in  the  presence  of  an  anomalv 
— -will  leave  unchaiigeti  a  flow  of  blotid  or  an  aneurismal  pulsarion  procccding  from 
ihe  vertebral.  Furthermore,  as  m  one  of  the  not  infrequent  vertebral  variations 
(vide  su/ira),  the  ariei-y  mav  not  enter  its  vertehrarterial  foranven  until  it  rcaches  the 
fifth.  fourth,  third.  or  even  the  second  transverse  process.  and  as,  in  such  a  casc,  it 
would  be  effeclually  compressed  when  pressure  uas  applied  higher  than  the  carotid 
tubercie,  it  would  be  well  aKvays  to  supplement  the  above  test  by  the  methori  of 
•'  laler.il  conipression' "  (  Rouge  ). — i.r  .  by  pressing  together  betueen  the  thiimb  and 
fingers  the  anterior  portion  of  the  relased  stemo-mastoid  miiscle  and  the  carotid 
sheath  and  its  contents.  This  avoids  ali  ri.sk  of  coincident  compression  nf  the  \'erte- 
bral.  and  if  it  arrcsts  the  icniporal  pulsc  uithout  affecting  niateriany  the  bleeding  or 
the  pulsiition  on  account  of  whicli  the  e.\anunation  is  made,  it  greatly  increasea  the 
probability  ihat  the  laller  are  of  vertebral  origin  (Matas).  The  importance  of  making 
the  diagnosis  Is  «ho\vn  by  the  fact  that  in  sixtcen  out  of  thirty-six  cases  of  injuries  to 
the  vertebral  artery  the  common  carotid  had  been  ligated.  aggravating  the  hemor- 
rhage  by  increasing  the  strain  on  the  \ertebral  circulation  and.  of  course.  also  increas- 
ing  the  risk  from  shock.  and  later  from  cerehral  complications  (Matas). 

Lit^a/ion  of  the  \ertebral  has  been  effectctl  through  variously  placed  incisions  : 
I.  Low  in  ihe  neck,  one  of  threc  inches  in  kngth  along  the  jKtsterujr  border  of  the 
stemn-m;i3toid  and  \v\lU  Sta  Iower  end  at  the  clavicle,  with  division  ol  some  of  the  c\^v- 
icular  iibres  of  that  niusde  an<l  <>(  the  deep  fascia.  will  permit  the  recognition  of  the 
carotid  tubercie,  the  diaplacement  in\vard  of  the  slemo-masloitl  and  iniernal  jugular 
vein.  the  definition  of  the  si>ace  bet\veen  the  scalenns  anticus  and  the  longus  colH. 
and  the  identifii^tion  of  the  artery  by  its  pulsation,  The  vertebral  vein  lics  in  front 
of  lheartery.  The  plenra,  the  inferior  thvrnid  vessels.  the  phrenicner\'e,  and  on  the 
left  side  ihe  thonicic  <luct  must  be  avoided.  The  tibres  of  the  cervical  aympathcdc 
will  be  almost  necessarilv  disturbed.  and  niav  be  include<i  in  the  Hgalure.  Contnic- 
tion  of  the  corresponding  pupil  through  the  then  unopposetl  action  of  the  oculo- 
motor,  will  indicate  that  the  vessel  has  been  secnred;  it  wiU  be  onlv  temporary. 

2.  For  a  ligation  in  contintiltv,  as  for  wound  or  aneurism  in  the  suboccipital 
region.  the  artery  mav  be  miich  more  easily  reached  through  an  incjsion  idenliail 
»•ith  that  used  for  ligating  ihe  common  carotid  al>ove  the  omo-hyoid  ([>age  732). 
When  the  carotid  sheath  is  well  exposed  it  is  drawn  uutwanl  with  its  contents, 
ChassaigTiac's  tubercie  is  fell  f  on  the  cricoid  level  or  one  centimetre  above  it)  and 
the  longus  colli  tibres  below,  overlying  the  arten■^  are  scen.  A  transverse  division 
of  that  musclc  exposes  the  vertebral  arterv  in  a  much  safer  region  than  below  and  at 
a  less  depth  f  Davibarn). 

The  coilateral  circulation  is  very  freely  re-establishcd  through  the  vessels  of  the 
circle  of  WiUis. 
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The  coUalfral  circuhtion  afttr  lipation  of  the  third  portion  of  thc  subcU^™ 
artery  is  csirried  on  froin  ihe  ]H"oxinial  ar  carHiac  wde  of  ihe  ligature  bv  \a\  irir 
suprascapular  and  posterior  scapular  :  i^b)  the  aortJc  intercostals,  tlie  supenor  intci 
costals,  anil  the  internal  manimary  ;  and  ic)  nuinerous  sutKlivisiuns  uf  jtubcUvuo 
branchcs  ruiininjr  throug-h  thc  a.\illa,  anastomosing  respectivcly  with  {a)  the  suh 
scapular.  and  the  acroniiothoracic  ;  {b),  the  siibscapular,  long  ihoracic,  infnisa]>- 
ular,  and  dorsalis  scapula?  ;  i  c)  the  axi!lar\'  trunk  or  its  branches, 

I.  The  Vertebral  Artery. — T)ic  verlcbral  artery  (a,  vcrlcbralls)  CFigs,  cv^v 
704),  thc  firsi  and  largcst  branch  of  the  subclavian  arier)',  is  desiincd  chiellv  lor  ibe 
suppiv  of  thc  spinal  cortl  and  thc  brajn,  joininj;  with  the  uitcrnal  carotid  aitcriri  to 
ionn  the  reniarkahle  iniracraiiliil  aiia^itoniotic  circle  ol  VVillis.  In  view  uf  its  pcculiir 
courye,  the  vertebral  artery  may  be  convenicntly  divided  into  four  parts. 

The  first  portion  arises  froni  the  uppcr  surface  of  the  firet  part  of  thc  sub- 
clavian  artery,  opposite  thc  intcr\'al  between  thc  longus  colli  and  scalcnus  anUctis 
and  coiirscs  upuard  and  snniewhat  backward,  between  thesc  niuscies  and  in  fruni 
of  thc  transverse  process  of  the  se\enth  cervical  vertebra,  to  ihe  foramen  in  ilw 
transverse  process  of  thc  sixth  cervical  vertebra,  vvhich  it  cntere.     Thc  arter)  is 
surroimde<l  by  a  plcxiis  uf  sym|>alhelic  ner\'e-fibre3,  and  in  front  is  crossed  by  ibe 
inferior  thyroid  iirtcrv  and   covered   by  the  vertebral  and  intemal  jugular  vciiu 
Thc  second  portion  includes  thc  aacent  of  thc  artcrj'  through  the  foramina  in  thc 
transverse  process  of  the  upper  six  cer\ical  \ertebra-,  surrounded  by  ple.vifonn  ncl- 
wf>rks  of  sympathetic  ner\'e-fihers  and  of  veins,  and  lying  in  front  of  the  trunks  oi 
the  cervical  ncrvcs.     As  thc  arlcry  travcrscs  thc  foramen  in  the  axi5  it  abandons  ils 
previous  ahnost  vcrtical  course  and  |Kisses  upward  and  out\vard  to  reach  the  foramen 
in  the  atlas.      As  thc  artcry  tmcrf^es  from   this  o|jening,  btiween  the  suboccipilal 
nerve  and  the  rectus  capilis  lateralis  niuscle,  the  third  portion  beyins,  which  vmds 
horizontally  to  thc  outer  stde  and  l)ack  of  the  superinr  articiilar  surface  oi   the  atUs 
to  enter  thc  suboccipital  triangle  ( I''i.ij.  522  )  wherc  the  artcr\- rcsts  in  the  vertebrjl 
groovc  ujjon  the  posterior  arcJi  of  the  atlas,  scparatcd  froni  ihc  bone,  howe>er.  I»y 
thc  sulxiccipital  nen.'c.     The  arterj'  then  perforates  thc  lowcrborder  of  thc  posterior 
occipito-atlantoid  ligament  and  entcrs  llie  spinal  canal.     The   fourth  portion  d 
ihe  arlcrv  picrces  the  spinal  dura  mater,  passes  bflwcen  tlie  rooLs  of  the  hypog!oscaI 
ncr\'e  and  the  dentate  li^ainent  and  enters  the  cninlal  cavitv  by  travcrsing   the  lora- 
men  magnuni.     Passing  fonvard  along  the  medulla  oblongaia  and  gnidually  inclin- 
ing  toHards  thc  mid-ventral  line,  at  the  ]x>sterior  border  of  the  pons  ihe  vericbrJ 
arlcry  unilcs  w  ith  its  fellovv  of  ihe  opposite  side  to  form  thc  basilar  artcry  ( a.  bosi- 
laris),  \vhich  extends  foru-ard  along  the  median  Hnc  of  thc  ptms  to  the  anlcrior 
border  of  that  structurc.  \vhcre  it   tcnninatcs   by  dividing  into  thc  lwo  pusteriut 
ccrebral  arteries. 


Branchea,— !n  ils  course  up  the  neck  the  \ertebral  arter>'  gives  olT.  opposJtt;  each  iniier- 
vertebral  simce  vshidi  it  pjLsses,  I.itcnil  juid  nictlial  hr.inchfS  vvhich  reprcscnt  the  orisinal  ses- 
mental  arteries  by  th*.-  anastomnsirs  oi  whose  branchcs  the  \x*rtvhnil  was  fomicd  (  page  721  >. 

{q\  The  lateral  or  muBcular  branches  pass  to  the  muscics  of  the  neck  and  form  anaslo- 
moses  uitli  the  nscendinK  Jind  dccp  cemcni  branches  of  the  subclavian  and  with  ti«:  arteri« 
princeps  renicis  oT  the  occipital 

f  A)  Tlit-  niedial  or  spinal  branches  [  rami  Biiinales)  pa«  Ihnuiji)!  the  inten-ertehral  foniiniiu 
into  Ihc  spinal  canai.  accom|ianyiiig  ihe  spinal  n<--r\cs.  and  are  distrihuted  to  thc  bodics  oi  llic 
vertebra*  :iikI  lo  thc  niemljr.ines  :uid  suljst;uiceof  the  spinal  cord.  Eacli  branch  jci\'es  off  an 
aict»iiivg  anti  n  desceuding  ratnus  ii|ion  the  posterior  surface  of  thc  spinat  cord,  and  Ihese. 
aivistomosinK  ivitli  t-ach  oiher  and  wiih  twij;s  fn  mi  the  spinal  branches  of  the  intercostnl,  lum- 
bar.  and  lateral  sacral  arteries  ljeIow  and  with  the  posterior  spinal  branches  of  the  upprr  part 
of  the  vertebral.  assist  in  the  fonnation  of  the  posterior  spinal  arteries,  which  run  ihe  cntirr 
len^h  of  ihc  spinal  aird  upon  iLs  posterior  surface  on  eacU  side  of  the  median  line.  Autc- 
riorly  the  spinal  branclies  of  ihe  vertebral  unite  wilh  the  anterior  spinal  arterv,  reinforciniE 
that  vessel. 

(r)  The  posterior  meningeal  anery  ( ramti!i  nicningeu.«)  arises  from  the  \*ertebral.  jusl  nfter 
it  has  pierced  ihe  dura  mater,  and  supplies  the  portion  of  tliat  membrane  which  Ijnes  the  pos- 
terior portion  of  the  posterior  fossa  of  the  skull. 
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(d)  The  postenor  tpinal  «ner7  (a  splnnlis  piiHieriar)  is  a  slender  vessel  which  aiiasto- 
Jmuscs  bclow  wiih  the  posleriar  ascctidinjf  ramus  df  thc  ui>(>ermosl  spinal  bnmch  from  ihe 
[ceriiical   ponion  of  the  vertebral  .niid  forms  thu  uppermost  partoi  the  posterior  spinal  arterj-. 

( f )  Tht;  antchor  spinal  arteTy  I  a.  »(liDaltH  antcriur  |,  niucli  Inrf^r  tlifin  f  lic  prcivding,  arlses 
firom  ihe  inner  siiruac  of  ihc  vtrtL-bnil.  »  shorl  dit.tancv  befort  thf  latttT  uniies  uith  its  feUow 
to  ft»rm  the  basilar.  li  passes  clcmnward  and  u>wards  the  ventral  mcdiun  liiic,  and  iinitcs  with 
iis  feUow  lo  lorm  a  sitigle  median  longitudinal  slem  which  extend!S  the  cntire  lengtJi  o(  the 
spitidl  c(»rd  aKnij;  thc  lint  oi  tht-  aiilerior  median  fissiire,  rccfiving  reinlurcinu  braminrs  froni 

I  the  various  spinal  branthcs  uf  tlie  vertcbrni,  intercostal.  lumbar,  and  laieral  sacral  arteries. 
(/)  Tlie  postenor  inferior  ccrebellar  artery  [a.  a-rrbelli  tnterior  poeterior)  arisesatahoiil  thc 
■satiie  level  as   the   preceding  viissel.  but   ironi  the  outer  siirlace  o(  the  vertebral.     It  passes 
upH'ard  overthe  sidea  uf  the  medulla  oblnngata  t<i  snpp|y  thc  loucr  suriacc  o/  ihe  cerebellum, 
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Inferior  suriacc  ol  brain.  sliowini{  iiucrtial  otnitld.  venebral  ani\  busllur  Ancrles  and  rhrit  o( 
\Villi» ;  ap«  o(  led  tcmpoial  \obt  has  hct;n  rcmuvcU  \o  cjipose  gangliutiic  arteries. 


gtving  branchcs  to  the  medulla  and  to  the  chorotd  plexus  of  the  fourth -ventritlc  and  anasto- 
mosing  with  tlie  su[ierinr  rerrlK-llar  Hrtery. 

Frnni  Uie  basilar  arteiy.  (FIr.  702)  the  anteritir  median  rontinimiion  of  thc  venebraLs. 

( jp)  Numentiis  transveree  arteries  are  pven  off  and  pass  outward  over  tlie  [lons  to  supply 
that  struchire  nnd  the  adjacent  |>ortion.s  oi  the  brain. 

{A)  Thc  intemal  aiiditory  arteries  (aa.  auilitivac  inicronel.oneon  each  side,  are  ndditioitally 
given  off,  and  aa:om|>any  ihe  audltory  iierve  ihrou^h  ihe  iiileriial  audilorv  mealus  tosupply  llif 
interiuil  ear, 

(O  The  antetior  inferior  cerebellar  arteries  (aa.  »febelli  in1tn»rt»  antcriurc«!.  pass  ont- 
ward on  either  side  uvertlu.:  siiriace  uf  ihe  pons  U)  thi-  lo\vcr  siirface  of  ihi:  Jiiiterior  purtion  of  the 
cerebelhim.  siipplving  lliat  stnicturt  and  anastomosing  \vith  the  superior  cerebellar  arteries, 

( j"\  The  auperior  cerebellar  arteries  (aa.  cerclielli  superiorcs).  These  arise  from  thc  basilar. 
immediatelv  behind  its  division  into  the  posterior  cvrebra!  arteries,  Thev  pass  mit\varrl  and 
backu*ard  over  the  i>ous  and  the  crura  ccrebri,  ifnmedtately  behind  theroots  of  the  oculo-motor 
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iitTvvs,  ami,  turving  upward  in  ihc  U-iiturial  tissunr  Hlmitht  parallel  with  thc  tnichieur  nen»> 
are  distrihuted  to  The  iinper  surface  of  the  cerelwlliini  and  annstomos«  uith  ttit:  inic^u^cv^^• 
bcllar  arteries. 

(j6)  The  posterior  cercbrnl  arteries  |aa.  ccrdtri  |Mistcrinrn>)  (Fig.  70Z )  are  the  terminal 
branchcsof  thc  lijisilar  l-rimi  iLs  lirični  at  ihr  anteriur  tx)rtJer  o(  thc  puns  <iach  artcr>' passrs 
outward  aiid  sIikIhIj'  fonvarO.  curving  around  ihv  crus  Cf  rebri.  immcdiAicly  in  fn  »01  »»f  the  nv« 
of  the  ociiloinolor  nene.  uhidi  separales  it  fr»»m  the  supenor  cerebeltar  arterj'.  It  ihrn 
|mssi--s  ii|jtin  ttie  inferior  surfacc  oi  the  cercbral  heniisphere,  whert  il  brcaks  up  imo  coniul 
branches  wli»-h  raiiiifv  iivt-r  ihe  surface  of  ihi-  teiiiiiural  and  uccipital  lobcs.  anustonio^lliK  «illi 
ime  another  and  with  the  branchcs  uf  thc  aiiterjur  aiKJ  middle  cerelirals.  Thc  cortical  liratKhrs 
(Kig.  70C)  mclude  \he  ttrittfiar  /rmfiorti/.  uhich  supplies  thc  antcrior  part^  of  the  unanair  .ind 
<KTipit<»-tenipoTal  convolutiotis  ;  the^j/crmr /"f^n/^^ra/,  distribuied  tci  the  pl.>^(crio^  puri  ol  tbt 
unciniite  and  thc  ucapito-teniporal  ronvohitions  am!  tht-  adjoininE  p>nis  ]in>oiaIis;  iht  ca/ta 
tinr,  ihc  cuniinualion  of  Ihe  pusteriar  cercbral  along  the  calcarint  fissure.  which  pass«  to  itic 
cuneus  aiid  the  gjTUs  lingiiahs.  and  wmds  to  llit  oiitcr  surfacc  ;  and  ihx: parieto-(teitJ*tta/,  uhich 
foHows  the  parielo-iKrcipital  (istiure  to  the  cuneus  and  tht  f|uadratc  \ohc. 

Inimc(hatcly  at  their  oriKJn  Ihc  iHwteriur  cercbrals  >rivc  rise  to  a  niimber  of  sna\\  i 
branchcs  [ posltro-tttirsiiii  and  posfcro^/ateral x!^ati)(/iotiic]  Hhich  dip  dovvn  inio  ihe  snl>st; 
ot  thc  {Misterior  jH-rforated  space  to  svippiv  the  optic  thalanius  and  the  adjacent  pari«  of  ' 
brain>Kterii.  and  sonicvvhat  more  latcrally  each  ^ives  off  a  posterior  choroidaf  branch,  whH 
passcs  for\k-ard  m  thc  transvcrsc  fissiire  to  thc  chnroid  ph-x(is  of  thc   tbird   venlricle.     Se 
where  it  pas*es  in  front  of  the  ocuh>-niotor  nerve,  each  posterior  cerebral  rectives  ibc 
LitmmunicatinK  anery  which  passcs  back  to  K  from  the  inlrmal  carotid,  and  mnre  lateni!ty| 
glves  off  s*inie  small  braiicbes  which  are  distributcd  to  the  corpora  quadriKentiiia  and 
IHVilerior  part  <^  the  optic  ihnlainus. 

VarUtiona. — The  vertebral  arter>'  may  arisc  from  a  inink  comnion  to  it  and  one  of  i 
othcr  fjranthis  nf  the  subclavian,  and  winu*tiiiics  it  arises  dinTlly  fnmi  the  arch  of  ibe  aortA  < 
on  the  ri^ht  side,  from  ihe  innoniinate  arter>'  or  the  cuinmon  carotid.  It  may  tmverse  a  loram 
in  the  transverse  proccss  of  thc  scventh  ccr\'ical  vcrtcbra,  or  the  Iowesi  \  ertebrarterial  foramoi 
Ihroti^h  uhich  it  passcs  niav  lic  ihc  liflh.  fmirth.  thirtl.  or  cvcii  Ihc  sct-ond.  Vcry  rarelv  the  t»o 
vertebrals  fail  to  iinite  to  form  asirigle  median  b^isJIar,  thal  arlcrv  bcinu  thus  represrnted  b>  luo 
lonKitudinat  trunks  unilcd  liy  tran!>\ersc  anastomoses.  Ocrasionallv  thc  liasilarthviiles  iiiti>lwu 
Umgitiidinal  stcms  \vhich  rt-miitc  farthcr  foruaril,  anil  ils  forniation  by  llic  tusion  of  two  pamlld 
vessels  is  fret|iiently  indicated  by  the  prescnce  in  ils  iiiieriur  of  a  nioix*  or  le«*  i>erfcct  median 
satpttal  partition. 

The  vcrtchral  niay  yS'^-v  orijiin  to  an  inferior  ihvroiil  arlery  01  tu  thc  dccp  ccr\-ical.  and  ( 
casionalU',  in  its  upper  part.  to  a  hranch  vvhich  anastomoscs  with  thc  occipital.  One  of  the  f: 
terior  inferior  cercliellar  aricrics  may  \vt  \vaniin)i,  as  is  a!M»  not  infre<|umtly  tlie  case  wiUi  1 
of  thc  antcriiir  inferior  ccrcln-Ilars.  or  Ihesc  laltcr  ^essels  niay  arise  froni  the  ix>stcrior  ceret 
Ckrcasifmallv  the  proximal  jiortion  of  one  orother  of  thc  posterior  cerebral  arteries  ts  rcdiifc 
a  mere  ihrcad,  ihe  blood  rcachiiiR  ihe  terminal  portions  of  the  vessci  from  thc  iniemal  can 
through  the  (Njstcriur  communioiting  arlery. 

The  Circie  of  Willis. — The   circle  ur.   as  it  is  more  properiv   aillcd. 
p(j)y^on  of  VVillis  icirciihis  arierlosiis)  is  a  continuotis  aniLsltiniosis  al  the  base  of  (bc 
brain  { Fij;.  702)  bi.'tween  branchcs  of  the  intemal  carotids  anii  siilx-la\'ians  (  ver 
braLs).      It  surroimtls  the  posterior  perforatftl  s(>acc  and  tlu-  flor»r  of  ihi*  thalam« 
cephalon.      Posteriorlv  il  is  lonned  hv  the  proxiinal  portions  of  thc  posterior  ceret 
arteries,  at  the  sitles  hy  the  posterior  coniniunicallnji  and  inlcrnal  carciiid  arte 
behiiid,  and  by  the  proximal  portions  d(  the  anterior  cerebrals  in    front,  and  il-j 
completed  anterioriv  by  the  anterior  rommunicating  arter>'  which  unites  the 
anterior  cerebrals. 

By  mcans  of  these  coiinectioiis  frt-c  conimvinication  is  established  at  the  base* 
the  brain  between  the  lu-o  internal  carotids  ;nid  also  l>c-t\vc-en  tlicse  vcssels  and  thc 
vertebrals.  It  niay  Ik*  noteH  ihat  a  fiirthtr  cominunication  between  ibesc  s«s  of 
vessels  e.vists  upon  the  lateral  surfuces  of  the  cerebral  hemispheres  wlicre  brancboft 
of  thf  jHisterior  rerebral  arteries  anastomose  with  branches  of  both  the  midcllc 
anterior  cerebrals. 

In  inarked  contrasl  to  this  ahundant  anastomosis  of  the  largfcr  \es.scls  upon 
surfacc  of  the  cercbnim  Is  the  lack  of  direct  communication  berween  the  small  ves 
which  ptiKlratc  its  substance.  These  are  ali  terminal  or  end-arteries, — that  is, 
vessels  whicli  have  no  communication  \vilh  others  except  throngjli  ihe  general  capil- 
lary  nelwork,  which  oflers  but  little  opportunitv  for  the  establishmcnt  of  an  eHiocnt 
coliateral  circulation  in  the  case  of  ocdusion  of  one  of  the  arteries. 
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Practical  Considerations. —  The  vfitehr.i!  :irtery  mav  require  lijj;ation  an 
account  <tl  wounds,  or  ut  trauiiiutic  ^neurisni  of  the  vcsstl  itself,  or  (in  ncldition  to  the 
li^atiiin  i)f  other  vessels  1  in  aortic  or  indoiiiinate  ancurism,  or  ta  prevent  or  arrest 
secondary  hemorrhage  aitcr  lij^tion  of  the  innominatc. 

Aneurism — tsccpt  front  woinid — is  excessivfiy  rarc.  tlu-  vcssd  bviii^  wcll  sup- 
ported,  tirst  bettttcn  the  scaienus  anticus  and  the  Ion>{iis  colli  niusdes  and  then  in  the 
bonv  caiial  in  tlit:  transverse  proccsscs.  Only  one  času  o(  spontaneous  aneurism  of 
the  ct-Tvical  pt>riion  of  the  arlery  has  heen  reported  ( Hufschniidt^ 

Traumaiic  aneurism  is  more  frequent,  |jut,  onaccoimt  of  tht*  vessersdeplh,  is  rare. 

Paralysis  of  some  of  the  lun^ue  musdes  has  been  attrihutcd  \<\  pressure  on  the 
hypoyl<jssal  ncrve  by  a  vertebriil  aneurism  and  severe  occipital  headauhe  lo  prcssurc 
on  the  suboccipital  ner\c. 

Digital  iompressioH  of  the  vcrtebral  is  possible  belovv  Chassaignac  s  carotid 
tubercle  (y.P. ), — i.e.,  be)ow  the  level  of  ihe  cricc>id  cartila^e,  if  pressurc  is  made  in 
ihe  line  of  the  great  vessels.  Altematinff  pressure  above  and  below  this  !evcl  ts  of 
grcat  diagnosiic  A-alue  in  distinjjuishinjj  the  source  of  the  bleeding,  or  of  the  siippiv  of 
blotid  to  a  pulsatinjj  tnmor.  after  a  deep  uonnd  of  the  neck.  Pressinv  along  the  line 
of  the  common  carotid  IjcIou-  the  tubercle—/,^.,  fnr  from  two  to  twoand  a  haJf  inches 
above  the  davicle — wiU  usuallv  arrest  sueh  bleeding  and  pulsalion,  no  niaitcr  Mhether 
ihe  vertebral  or  elther  of  the  cirotids  is  invoh'ed.  Pressure  above  ihe  tuberde  \vill 
affect  onlv  thecarotidsand  their  branches.  but — excq)t  in  the  presence  of  an  anomah* 
— win  leave  unchanged  a  tlow  of  blood  or  an  aneurismal  pulsiitinn  proceeding  from 
the  vertebral.  Fnrlhermore  as  in  one  of  the  not  in[requent  vertebral  variations 
(^vidir  ^upra ),  the  artery  mav  not  enter  its  verlebrarterial  foramen  imtil  it  reaches  the 
fiflh,  fourth.  third.  or  even  the  second  transverse  process.  and  as.  in  such  a  čase,  it 
would  be  eflectualU'  compressed  when  ]>ressxire  was  applied  higlit-r  than  the  carotid 
tuberde,  it  would  be  well  ;ilways  to  supplement  the  above  test  by  the  method  of 
"'  Utteral  cotnpression"  (Rouge), — /.r  .  by  pressing  together  lH*tvieen  the  thumb  and 
fingers  the  anterior  portion  of  the  relaxe<l  sterno-mastoid  musrlc  and  the  carolid 
sheath  and  it*;  contfnts.  This  avolds  ali  risk  of  coincideiit  compression  of  the  verte- 
bral, and  if  it  arrests  the  temf>«»r:il  pulsc  withoiit  aflccting  nialeriallv  the  bleeding  or 
the  pulsiition  on  account  of  uhidi  the  e.\aniination  is  made.  it  greaUy  increascs  the 
probabilitv  that  the  laller  are  of  vertebral  origin  f  Malas ).  The  importance  of  making 
the  diagnosis  is  sho^n  by  the  fact  that  in  si.vtcen  out  of  lhirty-six  cases  of  injuries  to 
the  vertebral  artcry  the  common  carotid  liad  been  ligated,  aggravating  the  hemor- 
rhage  by  increasing  the  strain  on  thtr  vertebral  circulation  and,  of  course.  also  increas- 
ing  the  risk  from  shock,  .ind  later  from  cerebral  compUcations  (Matas). 

Ligaiion  of  the  vertebral  has  lK'en  effected  through  variously  placed  indsiona  : 
X.  Low  in  the  neck.  one  of  three  inches  in  length  alon^  the  posterior  border  of  the 
Sterno-mastoid  anci  \villi  its  lower  end  al  the  davicle,  with  division  of  some  of  the  clav- 
icular  fibres  of  that  muscie  and  of  the  deep  fascia.  ulll  permit  the  recognition  of  the 
carotid  tnberrle,  the  displacement  tnwar(l  of  the  sterno-mastoid  and  internal  jtigular 
vein.  the  definition  of  the  space  between  the  scaienus  antirns  and  the  longns  colli, 
and  the  identiftcation  of  the  arterv  by  its  pulsation.  The  \ertehra1  vein  iics  in  front 
of  the  artery.  The  plcura,  tht-  inferior  thyroid  vessds.  the  phrenlr  nerve,  and  on  the 
lefl  side  the  thoracic  duct  miisl  be  avoide<.[.  The  libres  of  the  cerviail  sympathelic 
will  be  ahnost  necessirilv  disturbed,  an*l  may  bi?  included  in  the  ligature.  Contrac- 
tion  of  the  corresponding  pupil  through  the  then  imopjjosed  action  of  ihe  oculo- 
motor.  will  inilirate  that  the  vessel  has  been  secured;  it  ttill  be  onlv  temporar}'. 

2.  For  a  ligation  in  continuitv,  as  for  woimd  or  anciirism  in  the  suboccipital 
region.  the  artery  may  be  much  tiinrt*  easily  reaclicd  through  an  incision  identical 
wilh  that  used  for  ligating  the  common  carotid  above  the  omo-hvoid  (page  7.'^3). 
When  the  carotid  she:ith  is  \vell  exposed  it  is  drawn  outvvard  vvilli  its  contents. 
Chass.-iignac's  tutn-TcIe  is  felt  (on  the  cricoid  lei,'el  or  one  centimetre  above  it)  and 
the  longus  colli  fibres  below,  overlying  the  arterv,  are  seen.  A  transverse  division 
of  that  muscie  c^poscs  tht:  vertebral  artery  in  a  much  safer  region  than  belo^v  and  at 
a  less  depth  (DaiA-barn  ). 

The  čoUateral  circulahon  is  very  freely  re-established  through  the  vessels  of  the 
cirde  of  Willis. 
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2.  The  Internal  Mainmary  Artery. — The  intemal  mammary  artery  (a.  mani' 
"maria  interna)  [  Kigs.  692,  703)  arises  from  the  lowcr  surface  of  the  subclavian, 
usuaily  a  tc\v  millimetres  latvral  to  the  origin  of  the  \erlebral  II  is  at  linšt  dirccted 
tlownward,  inuard  and  slightty  fonvard  to  reacli  the  ixisierior  surface  of  the  first 
costal  cartilajfc.  about  half-an-incli  latt^ral  to  the  b*>rder  cif  the  sttrnum.  and  is  tlicnce 
continiiod  verticallv  dowiiward  upon  the  inner  surface  uf  the  anterior  thoracic  wall 
to  the  sixth  intercostal  space,  cipposite  which  it  temiinates  by  dividing  in  to  the 
musculo-phrenic  and  superior  e]>ig^astric  artcries. 

In  the  uppcr  part  of  iis  ct>urse  the  artery  rests  npon  the  dome  of  the  plcura, 
crosses  the  posterior  surface  of  the  subclavian  vein.  and  is  crossed  ohh"qiicly  froni 
abovc  dow'nward  and  inward  by  the  plirenic  nen-e.  In  the  thorax  it  is  in  con- 
tact  behind  uitli  ihe  parietal  Iayer  uf  llie  pleura  as  far  duwn  as  die  tlnrd  ctjstal  carti- 
lage.  and  l>eIow  that  with  the  trianj^ilaris  stcrni  muscle.  Antcriorly  it  rests  upon 
the  posterior  surfaces  of  the  uppcr  five  ciislal  cartilagL-s.  and,  in  the  iiitercostal 
spaces.  upon  the  anterior  portions  of  the  internal  intercostal  muscies. 

^P  Branchei.— The   interna)   mamman-  gtves  off  the  folIowing  branches  :  (i)  ihe  Jiif;VnV/r 

^^pMrenu,  or  fomrs  nenn  phrenki.  (2)  Uit  medtasfitial  branches.  (3)  the  anterior  inirrcos/af s. 
(4)  the  a«//T;V»r /*fT/orfl/m^  branches  arKi  the  two  terminal  hranches,  <5)  the  tnusculo-phrcmc, 
and  (6)  the  superior  eptf^asiric. 

(d)  'X\\K  superior  phrenic  artery  <ir  comes  nervi  phrenici  1  a  perieardincophruika )  Jirises  (rtini 
the  upper  part  uf  the  internal  inani]nary.  and  is  a  lonj;,  »Itndcr  braiich  wln'cli  accompanieb  the 
phrenic  nen-e  to  ihc  diaphmRm,  u-here  it  anastomoses  with  the  Jnferior  phrenic  and  nnisciik>- 
phrenic  vessels.  In  lis  courst-  it  |>ivcs  ofT  numerous  small  branches  to  the  pleura  and  peri- 
cardium.  uhich  nnastumuse  with  the  niediastinal  branches  and  the  bronchial  vessels  from  the 
thoracic  aorta. 

(b)  The  mediastinal  branches  (aa.  med laatina leti  anicrfores)  are  a  number  of  smnil  vessels 

which  are  dlstributed  to  the  sienium,  the  remains  of  the  thymus  gland,  the  pericardium,  and  the 

adipuse  tLssue  of  the  antc-rior  niediastinnm. 

^m  fr)  The  anterior  intercostal  artcries  (rami  intercostaln)  arise  from  the  internal  mammarj' 

^HDftposite  each  of  the  five  ii|>pt;r  intercostal  sjiaces.  and  are  twoin  nuinber  for  each  space.     Tliey 

^■pass  outvvnrd  anti  sli^htlv  dowrward  upon  the  posterior  surface  of  the  intercostal  muscies,  one 

along  the  upper  hi(rd<;r  of  each  oi  the  intercostal  spaces  concerni.-d  ajid  Ihe  otlier  along  its  lower 

i»i>rder.  and  after  having  plerced  the  internal  intercostal  muscies,  they  terminale  hy  becoming: 

continuuus  with  the  upper  and  lower  divlsions  respeclively  of  the  intercostal  l)rancht-s  of  the 

superior  intercostal  arter>'  and  of  the  ihree  uppermost  aurtic  intercoslals.    These  bramhf  s  renllv 

represent  ventral  prolonKations  of  the  aortic  intercostal  artcries  from  uhich  arose  the  upward 

and  downward  l)ranches  who«e  anastomosis  resulted  in  tl»e  formation  of  the  internal  manmiar)- 

(compare  page  84^). 

id^  The  anterior  perforating;  branches  frami  perforanieA)  arise  fmm  the  internal  mam- 
mary,  one  opposite  each  intercostal  sivicc  that  it  crosses.  and  rtrpn-seni  the  ventral  ends  of  the 
original  ai>rtic  interco-ital,  They  pierce  the  internal  intercostal  muscies.  tlie  anterior  iniercostiil 
membrane,  and  the  i>cctoralis  major,  tu  Hupply  branches  to  the  sternum  and  to  the  intcKiiment. 
The  arterits  of  ihe  third  and  fourth  intercostal  spaces  are  larger  ihan  the  olhers  and  send 
branches  to  the  mammarv  gland. 

(<-)  The  m usculo -phrenic  artery  U.  mttsoilophrenlcnl  is  the  lateral  termina!  branch  of  the 
internal  mammarv.  It  arises  opinjsite  the  antenor  end  of  the  sixth  intercostal  space  and  i>assea 
dawTiward  and  outward  aloni;  the  attachments  of  Ihc  diaphraj^  to  Ihe  seventh  and  eiRhth  costal 
cartilages.  and  then,  pierring  the diaphragm.  is  continued  onuard  upon  the nnder  surface  of  that 
muscle  to  the  level  of  the  tenth  or  eleventh  rib  wherc  it  terniinates  hy  anaslomosinK  w'i!'  the 
infcrior  phrenic  artcries  and  \vith  the  ascending  branch  of  the  deep  circumflcx  iliac.  in  addiiion 
to  branches  to  the  diaphraKm,  it  gives  nff  two  anterior  intercostal  branches  ojiposite  each  of  the 
intercostal  spaces  that  it  crosses  as  far  dfiun  as  the  ninth  ;  these  branches  have  tlie  same 
nrratigcment  and  signifirance  as  ihe  anterior  interco>^tal  branches  nf  the  inienial  niamniarv. 

{/)  The  superior  epigasiric  artety  (n  eplitastricn  -mperior)  is  the  medial  tenniiial  branch 
of  the  internal  mammary.  It  continues  the  course  of  tliat  arter\'  downward,  and  [jasses  through 
the  diaphmgm  in  the  inter\-a!  I>etween  lis  costal  and  stemal  origins  and  enters  the  sheath  of 
the  rectus  abdominLs.  I.ottcr  down  it  pasj^es  into  ihe  substance  of  ihat  muscle,  where  it  termi- 
nates  by  anastomosing  with  branches  <j!  the  deep  epigastric  arter>-. 

Anastomoses. — By  mcans  of  its  terminal  branches  the  internal  niamniary 
makes  a  doublc  anasti>mosis  in  the  anterior  ntidominat  \valls  \vith  bnmchcs  from  the 
itiac  vessels, — iiamely,  uilh  the  deep  epigastric  and  deep  circuintie.\  iliac  branches  of 
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the  extenial  iliac.  and  thus  connucts  the  superior  and  inferior  portiortSTSTTHeaortic 
svstem  of  vesst-ls.  In  atidition,  by  m«ins  ol  the  antcrior  intcrciisials.  it  mak«s 
CAtensivc  conncctions  wilh  ihe  thoracic  aorta  ihrou^h  the  aortic  intcrcostals. 

Variations.— The  intt-ni.il  mammnrj'  mav  aris*  frorn  the  semnd  or  even  the  third  p«.»nkin 
of  the  subclavian,  or  it  ni.iy  tiikc  its  orijfin  from  the  thvroid  axis  or  from  the  superior  iritt-ftu&uJ 
Iii  ils  cours«  down  Ihc  :uuerior  ihoracic  w;UI  it  varics  cimsitlt:rat»!y  in  iu  rcbitiun  lo  ihc  Uicr*! 
border  of  ihe  stemum,  its  distance  from  it  varjinj;  in  <lilTcrvnt  ciuies  from  $~n^  mni- 

Of  the  supemumerar)'  branches  lo  wliich  it  may  give  rise.  one  of  the  most  importaiU  ts  Ux 
iaUraJ  intemal  matnmary  (rarauH  c^Htalis  lut«raH»).  This  ariAes  froin  the  intemnl  mamman 
above  the  first  rib,  ur  in  muh«  c^sfs  dirertlv  trum  the  siilK^lavi.in,  and  descends  tii»oii  the  innct 
surinces  of  the  upper  fonr  or  six  ribs  and  the  inten'tning  intcrcosial  spaces.  paralkl  «nh  \\\\ 
internul  inainniarj-,  bul  somt:  distiince  lateral  to  ii.  It  ^\cs  off  branches  in  cach  inttri.i)su! 
space,  which  anastnmose  viTtrnlIy  with  the  nnt^rior  intercostal  branch*rs  of  the  inlenwl 
mainmar>'  and  dorsallv  with  the  aortic  inlercostnls. 

Practical  Considerattons. — The  internal  manimary  is  not  infrequentjy 
involved  in  štab  wovind3  uf  the  cliesl,  and  ihis  aocideiit  may  I«  suspected  ii  afler  such 
a  wound  tin.Tf  are  threatcniny  5yinptoms  »f  intL-rnal  hcinorrhagc  with  no  f%-idencc  uf 
iniury  to  the  lung^  itselJ.  The  bleeding  niay  take  plače  into  the  pleuml  cavily,  causin^ 
the  characteristic  symptnms  oi  h;i*mothnrax  (  pajje  1S6A), 

Comprcssion. — In  emergencit-s  the  bleeding^  may  sometimes  be  arrested  by 
piishinjfcj  through  the  woiind  inin  thi-  intrathnracic  space  or  pleural  cavilv  a  |xiuch  oi 
antiseptic  gauze,  packin^^  it  \vitb  othir  strips  of  jjanze  so  as  to  distcnd  the  ponitm 
wiihin  tlic  nbs,  and  ihcn  niakinj;  tra(:ti<jn  upon  it  su  as  lo  comprcss  tlic  uoundcd 
vessel  aj^uinst  the  costal  cartiluj;es  and  tlie  chesl-wall. 

This  same  method  is  appUcable  in  some  cases  of  intercostal  hemorrhagc  when  it 
is  not  possible  or  desirable  to  appruach  the  vesscl  dircctlv  in  Jts  jjroove  on  the  undi 
and  inner  border  of  the  rib  by  inciston  or  by  resection  of  a  portion  of  ihe  rib, 

Ligation. — In  some  cases  it  niay  bc  neccssarv  to  likate  the  vessel  in  its  o 
tinuity,  althoujili  its  frec  anastonioses  make  it  very  desirable  to  find  and  tie  it  on  both 
sides  of  the  woiind.  It  nviv  be  reached  through  an  jncision  parallel  with  the  stemnm 
and  a  half-inch  from  lis  margin  or  throutjli  a  transvcrse  incision  extending  outward 
along  an  intercostal  space.  In  either  event.  the  skin,  superficial  faacia,  stema!  til>res 
of  the  great  pcctoml  miisclc.  the  cxtcrnal  iiitercnriial  aponeurosis  (cnnnecting  the 
extemal  interro^tal  miiscle  with  the  stemnm).  and  the  internal  intercostal  mu  "" 
must  be  divided,  The  artery  with  its  acconipnnying  veins  will  be  found  in  I 
celUilar  tissiie  lying,  in  the  tirst  tu'o  spaces,  upon  the  endothoracic  fascia,  which  sc| 
rates  it  from  the  pleura  :  in  the  lower  »[laces  the  veasel  rests  upon  the  triangli! 
sterni  muscie.  Below  the  third  or  fourth  space  resection  of  a  cartllage  will  usuallv 
be  necetssary  for  the  purpose  of  jjaininj;  room,  antl  at  any  le\'el  is  often  resorted  to 
to  permit  dirert  access  to  the  lileeding  ends. 


d^_ 
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2^.  The  Superior  Intercostal  Artery. — The  superior  intercostal  art 
(tnincus  costocenicalis)  (Fig.  695)  arises  from  the  uppcr  posterior  surface  of 
subclavian  arlery,  usuallv  about  opposite  the  oriyin  of  the  internal  nianmiarv,  bulq' 
fre<juently,  and  esi>eciariy  upon  the  rijjht  side,  under  cover  of  the  scalenus  anticus. 
It  passcs  at  ftrst  upward  and  mediallv.  and  then  cvirAcs  back\vard  and  down^*-ard  o\-cr 
the  dome  of  the  pleura  to  reach  the  anterior  surface  of  the  neck  ol  the  fir&T  rib. 
\vhere  it  di\ides  into  two  terminal  branches  which  pass  laterallv  in  the  first  and 
se<'ond  intercostal  spaces.  As  it  enters  the  thorax,  the  superior  intercostal  lies  be- 
tween  the  first  thoracic  sympathetic  ganglion  and  the  first  thoracic  spinal  nerve. . 


cus. 
>\-cr     I 


and  ta      1 

orisal 
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Branches. — The  superior  interrosUiI   Rives  rise  to  f  H  ihc  dccp  certncai  artery,  and  to 
twn  tcrmituil  branches.  {3*  \hc Jirst  n\M\  (3I  ihc  si-cnnd  itiietrosiai arteries. 

{a\  The  deep  ceivical  ■rtery  (a.  cen-icnh«  iirufuuda)  arises  jnst  as  the  superior  inten 
rcaches  the  upp<rr  border  of  the  neck  of  the  first   rib.  nUhoiigh  occasionany  ii    lakes 
directly  from  the  5ubcla\'iaii-     It  is  directed  upward  and  backwarH,  passing  betwecn  ibe  U<t 
crr\ical  and  firsi  ihoracic  nrrvcs  and  lieneath  the  transverse  process  of  the  last  cer\ical  vtrtc^ 
hm,  and  a'ieends  the  neck  beiwcen  ihe  fomplcsiis  ;md  the  sc-mispinnlis  rolll,  to  which  it 
branche«.     It  amisli>moHes  with  branches  of  the  ascendinp  cervical,  veriebral,  and  princep«  < 
vicis  arteries,  and  Rives  o(T  a  spinal  branch  which  passes  along  the  ei^th  cervical  nerve  to  ' 


spimil  canal,  where  it  anastomoses  iipon  thc  surtace  of  the  spina]  cord  u-ith  thc  <;pinal  bronches 
ol  tlit-  vcrtcbral  aml  o(  tht  inU-rctistal  aHfrit-s. 

In  iUI  its  relations  thc-  du<.-p  tcrviial  is  coni|K(ral>li--  Ui  a  iHistcrior  brancli  of  an  iiitercostal 
ancn',  and  is  to  l>c  re3{ar<lu<l  ;is  ilie  pu!.ttriur  bratich  uf  the  stventli  cervital  segrnunuil  arlcrj', 
which  is  the  subcla\iaii. 

\6)  Tht-  first  intercostal  artery  pasfies  uutward  and  fonvard  hi  thc  first  iniercostal  Sfiacc, 
and  resembles  in  iis  ctmrse  and  distribution  an  iiortic  iiiti-rcusliil  ( jjagi;  792  |. 

(r)  The  second  imercosial  anerjr  arises  at  ihe  bifurcalion  of  the  sujierior  interco»tal  nnd 
passes  downward  over  ihe  neck  oj  llie  iKcond  rib  to  the  second  intcrcostol  space,  in  U'hich  it 

Fig.  704. 
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Deq)  di&secdoii  eicposliii'  •(ibcU%-{«n  and  BxlllaTT  arterin  nnd  thrir  branchN- 

conrscs  siinilarly  toaii  aortic  inttTCOstal  (pajje  792 1.  Utisually  receivesan  anastomosingbranch 
ironi  thf  iliird  inlt-rcnstal  arterv  or  else  directlv  from  thc  thonicic  aorta,  and  may  lie  rt'ptaced 
b>  ii. 

Variations. — Tliu  suptrrinr  inlerrnslal  may  arist-  from  ihe  vertebral  arter\' aml  niay  If  rnii- 
n;it«r  iti  Ihe  first  intercostal  alonc.  the  second  arising  from  the  ihird  ur  from  thc-  thoracic  aorta. 
AnasTomoses  occur  between  the  first  and  sect>nd  iniercostals  and  Ihe  arieria  alicrrans  ( pn^<: 
793).  wheii  that  vessel  is  pn^seni. 


■  4.  The  Thyroid  Axis, — Tlie  ihvmid  i\xis  1  tnincu;;  thyrcncemcalis  >  (Vi^.  704) 
atiscs  from  the  uppcr  bdiLli-r  oi  ihc  suljcluvian.  nsnallv  just  minlial  lo  llie  mfdial 
border  of  the  scalenus  aiuicus.     It  asccnds  vcinicallv  iipward  for  from  2-10  mm., 
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and  tcrminales  by  dividing  into  three  branches  :  (i)  thc  inferior  thyroid,  (2* 
superjidal  ccrficat,  and  (3)  thc  snprascapnlar. 

(a)  The  inferior  thyroid  artery  la.  thjrcoiJca  inferior)   (Kij:.   692^  w 
largest  of  the  branches  which  arise  from  thc  thyruid  axis.      Il  fKisses  at  first  vtrtifl 
caUy  upw'ard  to  atx>ut   ihc  level  oi   the  transversc  process  of   ihe  sixth  ccnical 
vertebra.  and  then  bends  medially.     It  |5asses  behind  the  cominon  carotid  anetr« 
the  intcrnal  juKular  vein,  and  thc  pneuniogastric  nerve,  eithcr  behind  or  in  front  1 
the  recurrc-nt  laryngeal  ner\'e  and  in  front  nf  the  vcrtebral  artery,  and  finally  brealt 
up  into  branches  which  suppiv  ihe  Iower  part  of  ihe  ihvroid  ^land  and  anastomoa 
uith  their  fellows  of  the  opposite  side  and  with  the  superior  thyroid  arterj'. 

Branches.— In  addition  to  these  ttrmiinal  branches,  the  inferior  thyroid  givea  ongin  tollie 
folluuinu  arif rifs  : 

{aa)  Muscular  branches  to  thescaleniis  anticus  and  the  inferior  consirictorof  tJic  phnri- 

{66}  Tlie  ascending  cervical  artery  (a  ccn'iC))lLH  nHcendcni«)  frutjiietitlv  ariscs  (Iin.-cily  :ri 
the  lliyroid  axis  and  passts  veriicjillv  upward.  parallcl  ii>  tlie  phrenic  nerve,  Jn  ihe  intcnal  li 
tween  ihe  scalenus  anticus  and  the  rtcius  ciipiiis  Jtniicus  niiijor.  It  supplies  the  deep  muscl 
of  ihe  neclc,  sends  branches  through  the  spinal  /oramina  uhich  accompanv  thc  spinal  bnincl 
of  the  vertebral  arter)'.  and  anastunioses  with  the  vericbral,  the  occipitjti,  ihr  ascending  i^iarj' 
geal,  and  the  deep  cemcal  artcries. 

(rr )  The  inferior  laiTngeal  artery  (a.  lar>-nKea  lorerior)  passes  up\vard  in  the  graon 
tween  the  trachea  and  ccsophagus  in  compaiiy  with  the  recurrent  Ian,'npeal  ner\'e.     It  pas 
l>ent^^)th  Ihe  Iower  border  *jf  the  inferior  consirict-.tr  of  the  phan,'n)t  and  tnteni  the  larviu, 
whuse  mucoiis  membrane  and  muscics  it  is  distributed.     It  anastomoses  wilh    the  su| 
lar>ngeal  branch  of  the  supcrior  thyrc»id. 

Khialtv,  it  pives  oflf  small  bmnches  to  the  pharynx,  crsopliagiis,  and  trachea.  one  of  thi 
to  the  lasi-named  structurc  exiendhiK  dovvn  upon  iis  liiteral  surface  tn  anasiomo«:  lwlow 
the  bronchial  arteries. 

Thc  anastomoscs  whlch  the  inferior  th>Totd  makes  by  its  thvraid  branches  »ilh  thc  s«i 
rior  thyruid  and  hy  its  ascending  cervical  bninch  with  the  ocdpital  constitute  important  connec- 
tions  between  the  subclavian  and  carotid  svstems  and  plHy  an  imponaiu  part  in  liie  esiiablisli- 
ment  of  the  colliteral  circulation  after  ligation  of  iJie  common  carotid  arter)'. 


Variations. — The  thyroid  axis  occasiona]|y  arises  under  cover  of  or  even  taleral 
scalenti?^  anticus.  and  it  mav  be  entirt!ly  uanting.  its  branches  arising  directly  from  tlie 
vian.    Theinfcriur  tlnroid 'mavbe  absent  on  une  side  or  on  Iroth.  and  its  si/e  varies  inv-ersc., 
lo  llie  dcvelopment  of  its  fellow  of  the  opposjte  side  or  to  that  of  the  superior  thvrojd  aneries. 


i\-ers«y^ 


Id  or 


Practical  Considerations. — The  inferior  thyroid  niay  be  tied  for  a  wound  or 
durlng  the  opcratlon  of  thyroi(Iectomy.      It  has  been  fre<iiiently  tipd,  in  conjuncti 
with  the  superior  thyroifl.  in  varions  fornis  of  Koitro.  biit  the  procedure  has        _ 
abandoned.      It  niav  bc  rcachcd  through  the  incisiuii  for  tyiny  thc  carotid  belo«  the 
omo-hvoid  (page  732).     The  steriio-niastoid  and  the  carotid  shealh  and  its  content* 
are  dra\vn  nutward.     The  carotid  liibcrclc  boin^  fouiid,  the  inferior  ihvroid  shoi 
be  sought  for  at  a  sltghtlv  knver  level. — opposile  the  lM)dy  of  thc  5ixth  ccr\ical  v 
tebra  or  about  thc  level  of  the  omo-hyoid  crossing. — coming  out  from  behind 
sheath  of  thc  great  vesscls  and  running  in  front  of  thc  \ertcbral  arter)*  obliqu 
upu-ard  and  inward  towards  the  gland.     It  should  be  remembercd  ihal  beforc  cnti 
ing  the  gland  it  lics  for  a  short  diiitancc  close  to  it-s  posterior  surface,  and  that  ti 
recurrent  Iar>'ngea!  nerve  is  in  intinute  rclation  to  this  part  of  the  vcssel  or  lo 
terminal  branches.      It  should  therefore  be  tied  in  the  fissure  between  the  crsophajjd 
and  the  great  vesscls.  as  close  to  the  carotid  sheath — t.f.,  as  far  from  the  infe  ' 
angle  of  the  gland — as  possible,  to  avoid  inclusion  of  ihis  nen-e.     Thc  middle  o 
vical  ganglion  of  the  svmpathctic,  (he  phrenic  and  the  dcsccndcns  hypogIf»ssi  ner\ 
and,  on  the  left  side,  the  thoracic  duct  should  be  carcfullv  avoided. 

(6)  The  superficial  cervical  artcry  (a.  cenicalis  superlicialis)  (Fig.  yc 
passes  almost  directlv  lalerallv  from  the  thvroid  axis,  piissing  in  front  of  the  scaten 
anticus  and  ihen  acntss  the  lower  part  of  the  i)<>sIerior  triangle  of  Ihe  nerk  at  a  \( 
of  about  25  cm.  abf»ve  the  clavicle.  Arrived  at  the  anterior  border  of  the  trapezio 
it  passes  bcneath  that  musclc  and  brcaks  up  into  ascending  and  descending  brancb 
which  suppiv  the  trapezius,   the  levator  anguli  scapul^e,  the  rhomboi<lei,  and  .ti 
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splcnii.  The  aacending  branches  anastomose  with  the  deep  and  ascendinjj  cemcal 
arieries,  and  wiili  the  princL*(w  cxT\ici.s  «>f  ihe  occipital  and  iht*  descending  branchus 
with  the  suprascapular  and  tran»\t;rae  cer\ical. 

(<•)  The  suprascapular  artery  (a.  iransvcrsa  scapidar)  (Fig".  704).  like  the 
superficia)  ccr\McaI.  passes  almost  direcilv  later;i]ly  across  ihc  lowur  pari  af  the  pos- 
terior  triangle  of  ihe  ricck.  It  lies,  however,  t>n  a  somfwhat  lowcr  Icvel  than,  and 
anlerior  to,  ihe  superticial  cemcal,  Ivinj^  iisuallv  behind  the  clavicle,  in  Iront  of  the 
su)K-la\-ian  arlerv,  and  resUny  below  upon  the  siilKlavian  vein.  [t  is  cuntinued  latcr- 
aU>-  beneath  the  trajjczius,  tu  which  il  sends  branchcs.  and,  ha\ing  reached  the 
upper  border  of  the  scapula.  ii  passes  over  the  transverse  Ijgament  of  that  bone, 
or  occasionallv  throui^h  the  suprascapular  notch.  intu  the  supraspinnus  fossa.  Here 
it  givts  branches  to  the  supraspinatus  miisclc,  and,  windinp;  around  the  lateral 
border  of  the  spine,  passes  through  the  scapular  notch  into  the  infraspinous  fossa, 
where  it  breaks  up  into  branches  supplying  the  infraspinatus  miiacle  and  ana:stonias- 
ing  abvimUntlv  and  \videly  \vith  the  branches  of  the  dorsal  scapular  arter)'. 

5.  The  Transversc  Ccrvical. — The  trans\'er9e  cer\ical  (a.  transversa  colli) 
is  the  onlv  branch  which  ariscs  frnm  the  thirci  portion  of  the  subclavian.  it  also  is 
directed  laterally.  parallel  vvith  the  superlicial  cen'ical  and  suprascapular  arteries. 
about  midway  betueen  them,  but  on  a  miich  deeper  level.  It  rests  upon  the  antcrior 
surface  of  the  scalcnus  medius  inusclc,  and  upon  the  tninks  of  the  bracliial  plexiis, 
and.  passing  beneatli  the  posterior  belly  of  the  omo-hvoid.  reaclies  ihe  lower  portion 
of  the  levator  anguli  scapulie,  bencalh  \vhich  it  terminates  by  dividing  into  ascending 
and  posterior  scapular  branches. 

Branches. — In  addition  to  the  two  terminal  branches,  ihe  transversc  cervical  gives  ofl 
branches  to  the  trapc/ins,  the  siipnis^)in;itii.s.  and  the  levaUir  .ihki-iH  scapiiJs  rnuscles. 

I  a  I  The  ascending  terminal  branch  ( rninu«  nsccndrns  I  p.isses  upwarcl  to  siipply  the  splennis 
musties,  hik]  forms  aiijtstomiiscs  \vith  thi;  sui>erficial  cervical. 

( b  I  The  posterior  scapular  artery  ( rnmus  dcMcnricns )  ilcscends  nlong  the  cntire  Icngth  of  the 
\*enebnU  border  of  the  scapula  btneath  ihe  rhomlKiid  muscies.  It  supplies  ihese  inuscles  and 
the  serratus  posticus  superior.  and  scnds  branches  lalemily  upon  bolh  the  dorsal  and  \-entral 
stirface«  iti  the  scapula,  supplving  the  infraspinatus  and  subscapular  muscies  and  anastomosing 
with  the  dorsal  scapular  and  stihscapular  arteries 

Anastomoses. — The  anastomoses  which  the  suprascapular  and  transversc  cer- 
vical arteries  make  \vith  the  branches  nf  the  subscapular  arterv  from  the  a.\illar>'  are 
of  considerable  importance  in  the  est;ibHshmcnt  of  the  collateral  clrculation  from  the 
arm  after  Upalion  of  ihe  third  portion  of  ihc  subclavian.  Additional  path:i  which 
mav  be  employeti  for  the  same  pnrpose  are  aflorde<l  by  the  anastomt>ses  which 
occur  between  the  thoracic  branches  of  the  aAillary  artery  and  the  intcrcostal 
branches  of  the  superior  intercostal,  and  more  especially  the  perlorating^  branches  of 
ihe  interna!  mammary. 

Variations.— Ver>'  fre<|iienily  indeed  the  ana.sTomosis  which  cxists  between  the  a.sccnding 
branch  of  the  transverse  and  ti^e  superficial  cervical  <levek>p.s  lo  sucli  an  exteni  thiit  \\  fonns 
the  ^»rincipal  chfinnd  by  which  the  t)I<x)cl  reaches  tlie  posterior  scapular  troni  the  subclavian, 
and  in  siich  cases  the  main  stem  of  the  transversc  ccr\  ical  disappears,  the  posterior  5u:apu[ar 
then  becoming  a  terminal  branch  of  the  superficial  cervic;il  This  anranRement  (  Fir.  70.151  is  of 
such  fre<iueiit  occurrence  that  it  is  reKanle<t  as  the  normal  on<-  hy  manv  authors.  VVhen  this  is 
done.  the  name,  tr.insverse  cervicni.  15  applied  X.o  the  main  steni  of  the  su|x^ficinl  cervical,  the 
latter  term  bcing  retained  for  and  limited  to  the  ascendin^  Iiranch  nI  the  oripna!  arlery.  VVhen 
this  arrangement  obtains,  ihere  is  no  branch  from  the  third  portion  of  Ihe  subclavian  artery. 
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The  axil!ary  arterv  fa.  axillaris)  fFij^^.  704.  705)  is  the  continuatlon  of  the 
snbc!a\ian  through  the  axillary  space.  It  bej^ins  at  the  loner  border  of  ihe  firsl 
rib,  at  the  apex  nf  the  asillan,*  simce,  and  passes  downwar<i  alont;  the  outcr 
wall  of  the  sjnice  to  the  Iower  border  of  the  teres  major,  where  it  fx^comes  the 
brachial  arterv.  When  the  arm  is  abducted  to  a  position  at  riv;ht  angics  to  the 
3X13  of  the  trunk,  tlie  arterv  has  an  almost  straijjhl  course,  which  niay  be  rcprc- 
sented  by  a  line  (Ira\vn  from  the  middle  of  ihc  clavicle  to  a  point  midway  belween 
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the  two  C(tndyles  of  the  humcrus.     \Vhtn.  however,  the  ann  hangs  VCTtiSn^ 
vesstrl  !s  slij^htlv  curved,  tlie  c(.nivt'xity  uf  llie  curve  looking  iipuard  and  i.utM^tn 

Rclations. — l''ni-  ctMivcniencc  in  de.scriptinn  it  is  ciislomary  lo  rtrgard  tht  jx 
lan.'  aitiTV  as  cttnsislin^  of  ihree  portidns,    ihc  (irst  oi  which  is  abovc  the  uj« 
bordcr  ol  the  jKCtoralis  minor,  tho  sccond  bchind  ihat  muaclc,  and  the  ihird  licim 
its  lowur  lK)rd(.'r. 

The  first  portion  of  the  artcTy  is  covercd  ajiteriorly  by  the  cla\'icular  imrtidj 
of  the  pectaralis  major,  by  ihe  costo-coracuid  ineiTibrane  tt'hich  si-paratcs  it  from  th 
cephalic  vpln  and  thu  hranches  ni  the  acminiD-thtiracic  artcr)',  and  hv  tht-  siitKila^iu^ 
muscie.     The  arter^'  is  cnclosed  alonjj  with  its  accoinpanying  vein  iuid  ibe  cortls  d 


Kic.  705. 

Sa(miti<itX  <(Tvl(al 


PMlimll«  mtifor,  nit  aad  »cfted^ 
l>rilD(.l^ 


PcMertor 


\ 


'  '     bu'<]*iUa  MUKI 

"—len««  »Ml« 
-.ifinusiaJsr 


BIcepa,  1m)C  bebl 


-    *ŠS^ 


AuMtMr  clrcutnnct 
Amillifr  arlFtr.  IMril  lonlun^    .. 
IBccp*.  tkan  hcad/ 
Co««tii-tira>  liluli*     ' 

T«rM  nu)nr  ' 


SntatM  Kit^fniM  - 


Sobclavian  and  asilbrr  arterles  pcctonlta  minor  <t(ll  1»  i<1nce 


ihe  brachial  plexu<s  in  a  downward  ]>ri>Ii;<n^itinn  r>f  the  cpnica!  iascia  known  x'š 
axt//ary  sheath.  anti  rtrsts  Ijchind  iipon  the  upper  serration  of  llic  scrratus  inajjnrn ; 
upnn  the  first  intercoslal  spacc.  The  internal  antcrior  ihoracir  and  the  fM>sler 
thnracic  nerves  cross  it  obIiquely  behind.  the  lattcr  nen'c  intcneniiijj  betvet-nj 
and  the  serratiis  masTius.  Above,  at  the  ouier  sidc,  are  the  cords  of  the  brach 
plexus  an<:I  the  exlcrnal  anlerior  thoracic  nen-e.  and  Ik-Ionv  and  ti>  the  inner  -iidej 
thcaxillary  \ein.  l>et\veen  which  and  the  arTtTy  is  the  internal  anterior  thoracic  ne 
!n  its  second  portion  the  artcrv  ia  covcrtrd  anlcrit»rly  by  hoth  tlie  pecton 
nia}or  ami  the  pectoralis  minor.  Posteriorlv  il  lies  in  contact  with  the  poslerior  1 
of  the  brachial  plexus,  and  is  scparated  by  a  quantity  of  arcolar  and  fatty  tissuc  < 
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ihf  antcrior  surfacc  of  ihe  subscapularis  imisclc.  External  to  il  is  ilie  outcr  cord  of  the 
brachiaJ  ple.xus,  antl  inlf  rnallv  tht  inner  cord,  whicli  separatess  it  frrtin  ttie  axillarj'  vein. 
In  its  third  portion  ihc  arter>'  is  covered  in  its  upper  half  by  ihc  lowcr  part  of 
the  pectoralis  nuijur,  biit  in  its  lower  half  onlv  by  the  intef^iment  aiul  ihc  svi|K'rficia] 
and  deep  fasoirt.  The  inner  head  oE  the  median  ncr\'e  ;>as.scs  obhquely  across  iia 
antfrior  surfacc.  Postcriurly  it  is  iii  relation  with  the  subscapularis,  latissimus  dorsi, 
and  teres  mu)or,  in  that  order  froin  above  dnwnvvard,  a  considerable  aniounl  of  areolar 
tissnc,  in  which  run  tlie  t:ircunjflc-x  and  nnisculo-spiral  nerves.  inlcrveninj:!,  lumever, 
betwecn  the  artcrv  and  the  iniiscles.  To  the  outer  side  are  the  median  and  musculo- 
cutaneous  nerves  and  the  coracn-bnichiiUis  muscle.  while  intemaUy-  are  the  internal 
cutaneous  and  ulnar  nen-es  and  the  axillar)'  vein. 

Branches. — Much  variation  ocairs  in  the  arrangement  of  the  branches  (j(  the 
axillar>'  arter>'.  It  is  customarv  to  recogrnize  seven  branches,  but  one  or  more  of 
them  is  frequently  absent  as  a  distinct  branch  arisinir  directly  from  the  artcrv. 
Thcse  branches  are  arrangetl  as  foIlows  :  from  the  first  part  are  given  off  (  1  1  the 
4tuf>crior  Ihoracic  and  (2)  the  acromial  ihoracic  ;  from  the  second  part  (  3  j  the  hng 
ikoraac  and  (4)  the  o/«/"  ihoracic  \  and  from  the  third  part  (5)  the  aibscapular, 
(6)  ^^  anterhr  circumJUx,  and  (7)  \\\q poslrrior  circumflex, 

Variations. — As  statt^d  in  the  clescription  of  the  variatlons  of  ihe  subciavinn,  the  axillaiy 
arttfrv  niav  be  repres«nti*d  b>-  two  parall(^i  vfsscis  which  arisc  from  llie  first  [>ortiun  oi  the  sub- 
clavian  and  are  conlinueJ  belo«  iiitu  Ihir  radial  ;in<]  iiln.ir  artcrit-s,  The  more  frecjiient  \'aria- 
tions,  liowcver,  concem  the  ^jcciirrenct:  of  additional  brancht-s  from  the  axillary.  aml  nf  ihc-sc 
there  niav  be  mcntion«!  the-  cH:currcm:r  ut  ihr  siipt-rior  prufiinda,  nunimllv  a  branch  of  Ihe 
brachial,  but  not  infrt*()uently  arisiiitj  frLMii  the  axillar>-  in  cumiiion  wiili  the  subscapular. 

0  Practical  Considerations. — The  axillary  artery  fnay  require  to  be  ligated  on 
■ccoum  of  vvounds.  of  rupture,  of  high  aneurism  of  the  brachial,  or,  rarely,  in  dtsial 
ligation  for  subclavian  anenri.sm. 

Wbttnds  of  the  axillary  are  not  uncommon  when  the  vnlnerating  body — a  knife- 
blade,  a  bullct,  etc. — is  directcd  from  within  outward,  the  artery  in  ali  positions  of 
the  arm  maintaining  a  miich  closer  relation  to  the  outer.  or  humeral,  wall  of  the 
axilla  tlian  to  the  inner,  ur  thoracic.  wall.  which  i.s  iherefore  known  as  fhe  wall  of 
safety.  It  is  always  well  in  such  cases  to  expose  the  arterv  and  to  tic  lx)th  cnds,  as 
the  exact  Aource  of  the  blecding  is  often  necessarilv  in  doubt  and  the  free  anastnmnsis 
of  its  branches  Is  likely  to  lead  to  secondarv  hemorrhagc  from  the  woiind  if  the  vessel 
is  tied  in  continuitv. 

Rupture  of  the  axillary  artery  bas  occiirred  in  a  considerable  number  nf  cases  as 
an  accident  duc  to  the  movcinents  cmploycd  in  attempted  reduction  of  old  dislocations 
of  the  shoulder.  The  preiK>nderance  of  arterial  a.s  compared  with  venous  ruptnre 
(twenty-six  out  of  twenty-eight  cascs,  Stimson  ;  or  forty  out  of  forty-four.  Korte) 
is  striking,  the  greater  thinness  of  the  vein  and  its  attachment  to  the  costo-coracoid 
membrane — circiimstanccs  that  \vould  seem  to  fevor  its  rupture — bcing  more  than 
counterf>alanced  hy  the  greater  freqiiency  and  extent  of  atheromatous  degeneration 
and  consequent  loss  of  clasticitv  in  the  artcrv.  and  possiblv  bv  the  greater  tiahility 
of  the  latter  to  undi^rgo  lension  during  the  mtn-ements  ^^[  abdiiction.  elcvation,  and 
drcumduction  ( whicli  are  those  chiefly  assoriated  with  the  accident  in  qtiestion).  and 
— as  the  outermost  or  rather  iippertnost  ves.sel — to  cnntract  adhesion  to  the  displaced 
humeral  head. 

Atitiirism  of  the  axillary  is  comparattvelv  frequent,  as  might  be  expected  from 
the  number.  varietv,  anrl  rangc  of  ihe  movements  of  the  shoulder-joint.  during  \vhich 
the  vessel  is  suhjected  to  strains  nnd  lo  a  varietv  of  flexures.  It  is  more  common  on 
the  right  side  on  accounl  of  the  more  general  iise  of  the  right  arm,  and  affects  oflencsl 
the  third  portion  of  the  vessel.  or  that  least  supnorted  by  surroimding  stnirttires  and 
most  subjected  to  changcs  in  tension  and  position  and  to  certain  injiiries.  as  those 
which  occur  during  luxation  of  the  shoulder  or  during  cflorts  at  reiluction  {vide 
supra).  On  acrount  of  the  looseness  of  the  tissue  in  which  il  lies,  such  an  aneurism 
rapidly  attains  a  large  size  and.  by  rcason  of  the  minor  traumatisnis  inflicled  during 
the  shoulder  movements,  is  especiallv  prone  to  inflammation. 
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The  syfnpioms  :ire  {a^  streHins^  sliouing  imnic(iiately  l>eIow  the  clav 
Mohrenhcim's  fdssa)  and  pushinj;  th;it  bone  upvvard  U  the  hrst  iK>rUL»n  is  in\xilvc 
or  pushinj;  thr  pfCionU  inuscic-s  forward  \i  the  aneurisin  is  lower,  or  ap|>c-arinjj  'j&\ 
pulsaling  luinor  in  llic  axilla  i(  thc  third  ponion  is  involved  ;  {d)a:der»a  oi  the  atnll 
and  hand  from  pressurc  on  thc  ajiillaij-  vein  ;  (f)  patri  down  the  ami,  in  the  shoiilijrr 
and  neck,  and  down  ihe  side  of  the  chest,  and  Jechkness  and  Ihnitaii&n  of  shoiiiiJcr 
and  arm  niovc^nicnts  fruni,  first.  sjjasni,  then  paresis  of  thc  associatt:d  musclcs,  ali  iluc 
to  pressure  on  ihe  brachial  plexas  and  its  branches. 

Digital  compression  of  the  axill;ir>-  arterv*  is  onlv  effectively  possible  in  the  lout 
part  of  the  third  portion,  where,  with  the  fingere  benealh  the  anterior  axi)lar)'  (oh 
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the  vesse!.  if  the  effort  is  made  with  due  čare  and  gentleness,  inay  he  Hattened  against 
thc  hunierus  jiist  \vithin  the  cdjje  of  the  coraco-brachialis  and  biceps.  ~ 

/Jgaiion  of  the  yf/'.r/  poriion  mav  l>e  efTcctt-d  in  tuo  ways  :    i.   With  the 
abducted  tn  a  rijjbt  angte.  an  incision  threc  inchcs  long.  sHkIuIv  convex  downwa! 
and  H-ith  its  centre  about  an  inch  below  the  middie  of  ttie  clavicle,  is  made  ihroi 
the  skin,  superhcial  fascia,  and  plat\'sma.     Thc  cephahc  vein  and  the  descendii 
branch  nf  the  acromial  ihoracic  arterv  u-ill  l^e  seen.  just  beneath  the  fascia.  in 
jjroove  between  the  deltoid  and  g;reatcr  peetoral  muscies.      The  outer  ciavicular  tibr« 
of  the  ppcioralis  major  are  then  divi<led  closc  to  th<*  clavlck-  ;  the  interpectoral  and 
axiUar5'^  fascia  and  some  loose  connective  tissue  are  broken  tip  :  the  iipper  borderoi 
the  pectoraHs  minor  is  idcntified  and  traccd  to  the  coracoid  proceas  ;  the  costo-coi^H 
coid  membrane  is  catitiously  cul  ihrouj^h  by  a  vertical  incision  close  to  the  coracoioB^ 
the  artery  is  then  sought  for,  lying  between  the  brachial  plexus  of  nerves  externaUy  and 
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the  vein  intcrnally.  The  internal  anterior  thoracic  nerve  la  sonietimes  seen  coming 
out  bet\vet;n  iht;  vc-in  and  the  art<?ry.  The  ann  shouid  be  brought  to  ihe  side  to 
relieve  lensioii  un  the  vessels.  cspccially  ihc  vein.  uhich  in  that  pnsiliun  \vill  bc  least 
promincnt.    The  needle  shouid  bc  i>;issed  (rom  \vithin  and  beiow  oiil\var(.i  and  upward. 

2.  \Vith  ihu  arm  alxiucted,  so  as  to  make  cviUcnt  the  (issure  l)cl\vecn  the  stemal 
and  clavicular  portions  ol  the  pecloralis  major,  an  ubUque  incision  U  niade  over  thia 
space  and  \viil  usually  lx^in  about  a  half-inch  from  the  sterno- clavicular  joint  The 
muscular  interspace  having  bcen  exposed,  its  sidcs  are  separated,  not  dircctly  back- 
ward,  but  backwar<l  and  upward  toward3  ihe  clavicle.  The  artn  is  brought  to  the 
aide  to  relax  the  pectijral  fibres.  The  pectoralis  minor  and  the  space  belween  it  and 
the  clavicle  are  reached^  and  \i  the  lattcr  is  too  contracled,  the  muscie  niay  be  divided 
dose  to  the  coracoid  process.  The  artery  is  then  e.\(X)sed  and  secureti  as  in  the 
method  above  given. 

The  second- portion  is  not  iormal!y  ligated,  but  may  have  a  Hgature  applied  ivhen- 
ever,  as  in  the  last  inentioned  niethud.  the  lesacr  pcctoral  has  been  divided. 

Ligation  of  llie  third  portion  t>f  the  siibclavian  artery  is,  on  account  of  its  ease 
of  performance,  almost  invariably  preferred  to  any  of  thcse  operations. 

The  i  h  trd  portion  of  the  axillarj'  is  that  aimnst  always  selected  for  Ugation  of 
thal  vcsscl,  for  a  simiiar  rcasun. 

The  line  of  the  vcssel,  the  arm  being  at  rigfit  angles  to  the  trunk,  is  from  the 
junction  of  the  anterior  and  middie  thirds  of  the  summit  uf  the  axilla  to  the  middle  »f 
the  l>end  nf  the  ann  at  the  elbuw.  This  line  will  bc  found  to  follow  the  inner  niargin 
of  the  coraco-brachialis  niuscie.  tlie  proniinence  of  \i-liich  niay  be  seen  just  internal  to 
the  swell  nf  the  biceps  \vhi:re  it  einergea  from  beneath  ihc  anterior  axillary  fuld.  An 
incision  is  made  on  this  line  through  the  skin  and  siiperticial  antl  deep  fasci^e,  ;ind  the 
fibres  of  the  coraco-brachialis  margin  are  exposed  and  cleared.  Internallv  tn  them 
Hes  the  vcssel,  the  median  and  musculo-cutaneous  ner\'es  externa!  to  it,  and  the  inter- 
nal culancous  nerve  and  axillary  vein  on  its  inner  side. 

Tlie  needle  shuuM  be  passed  from  \vithin  ontward. 

The  coi/ateral  circitlation  is  establislied  afler  llgation  of  the  Jirsl  portion  above 
ihe  origin  of  the  acromial  thoracic  precisely  as  aller  ligation  of  the  third  portion  of 
the  subclaviaii  f  page  757  ).  After  ligation  oi  the  ikird  portion  abo\e  the  origin  of 
ihe  suhscaptilar  the anastomoscs  take  plače  l}ettt-een  {a)  the  intercostals.  Inng  thoracic, 
posterior  scapular.  and  suprascapular,  and  (^)  the  acromial  thoracic.  on  the  cardiac 
side  of  the  Hgature  ;  and  {a)  the  snbscapular,  and  (^)  the  posterior  circumflex  on 
the  distal  side. 

\Vhen  the  vessel  has  been  liett  between  the  origins  of  the  subscapular  and  ihe 
two  circumflex  arteries^probably  the  point  of  eleclion  (Taylor)— tlie  anastomoses 
occur  bet\veen  the  branches  of  the  axiUary  an<l  ihuse  <>f  the  thvroid  axis, — />. ,  the 
suprascapular  and  acromial  thoracic  above  and  the  posterior  circumflex  below.  Stili 
lower. — i. t'-,  below  the  circiimflex  arteries — thL-  collalend  circulation  is  established 
just  as  alter  ligation  of  the  brachial  above  tlie  superior  profunda  {q.v.). 

1.  The  Superior  Thoracic  Artery. — The  superior  or  shurt  thoracic  (a. 
thoracalis  su prema )  (Kig.  "(H)  arises  just  after  the  axil)ary  has  einerged  from  bcnealh 
the  subclavius  muscie,  and  is  directe<i  downward  and  for^vard  to  the  first  intercostal 
space.  the  muscles  of  \vhich  it  supplies.  Not  infrequently  it  gives  of!  a  branch  which 
supplics  the  muscles  of  the  see<.jnd  intercostal  space  also.  Its  branches  anastomose 
with  tliose  of  the  internal  mammarv  and  acromial  thoracic,  and  occasionaIly  its  plače 
is  laken  by  a  branch  from  the  latter  vessel. 

2.  The  Acromial  Thoracic  Artcry. — The  acromial  thoracic  C;i.  thoraco- 
acrotnialis)  (F-^ig.  705)  is  a  ver>'  constant  branch  which  arises  from  the  front  of  the 
axillary  artery,  a  short  distance  below  the  superior  thoracic.  It  is  directe<l  fon^-ard 
for  a  short  distance.  but  soon  divides  into  thoracic,  clavicular,  and  acromio-humend 
branches. 

BranchcB. — ia)  The  thoracic  branches  (  rami  i  |>cctnnile!i)  pass  dtnviuv  ard  and  forward  to  the 
side  of  tlic  lhorax,  suppIvinK  ihc  inusclcs  nf  ihc  srcond  and  thinl.  and  somettnies  of  the  foiirth 
and  fifth  intercostal  spijces.  and  aiso  jd^inp  branches  to  the  pectoralis  major  and  tlic  [x-ctorali5 
minor.     It  ;)nastumoses  with  ihe  intercostal  arteries  and  the  superior  and  long  thoracics. 
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[6)  TliL'  clavicular  branch.  u'hich  is  the  smallest  t>f  the  ilirce,  |ia8<M;s  upward  tn KUp|il)- fte 
subclnvius  imisclf,  ^ititl  ;iTiHviimui!4fs  with  ihe  su[>nisc"t[»il;ir  arterj', 

{f)  The  acromio-humerat  branch  p.-)sset>  ii|>ward  and  outK.ird  across  Uic  cosii>-curatttd 
mcmbnuic  and  ».»ver  ihc  Loracoid  procesa  of  thc  s<;npul;i,  ^iiid  thi-n  divides  inli»  nn  arrvmal arti 
a  ANitinv/ branch.    Thu  U >nncr  i  TainuM  ucroniiallK )  |>.is.ses  tipward  tuuiirds  Uie  ainitnial  ;- 
to  suppiv  thi'  deltnid  musclu,  white  the  laiitT  (mrnos  deUoideiu)  tums  downu'ard  in  tli<    . 
betvveen  the  dt- llnid  and  the  rlavicnhir  portinn  of  Ihe  pectoralis  majur,  ncconj|>anyiii;c  iht  i  >  j-   . 
veiii.     Il  sends  branches  to  the  tvvo  adjacent  imiscles  and  to  the  integument,  and  anasi.-;!—  ^ 
wilh  the  anterior  circumflcx  arttr>'. 

3.  The  Long  Thoracic  Artery.— TIr  tunj-  ihoracic  (a.  thoracicn  latcralis 
(Fig.  704  )  is  a  soinewhat  inLX>nsl:uit  I)raiich,  \vhust;  placc  is  very  frpqucntly  taken  by 
the  ihoracic  branch  of  the  acnjinial  thoracic  nr  by  a  branch  from  the  siibscapular.    It 
passes  downward  and  forward  upon  thu  serratus  maj(nus,  sonding  branches  to  iliat 
muscle.  the  pectomlis  minor,  atid  the  miiscle^  nf  the  thirci.  foiirth,  and  fifth  intercostal 
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spaces.     It  also  sends  branches  to  the  inamniary  gland  ( rami  manimarii  eitcrni^ 
whence  it  has  hcen  termeti  the  exiemat  mammarv  artery.      U  aniistomosc*  wilh    *- 
thoracic  branch  of  thc  acroniial  ihoracic,  with  ihe  suliscapiiUr  and  thc  inlerc 
and  witli  llie  ])LrforaUn^'  braiiclics  i»f  the  intemal  mamman'. 

4.  The  Alar  Thoracic  Artcry. — The  alar  thoracic  (  Fig.  704")  is  a  very  incon- 
stant  small  branch  which  p;Lsses  to  tlie  fascia  and  Ivmphatic  jjlands  of  ihc  aatillanr 
spac-e.      Its  plače  mav  be  taken  by  branches  froni  the  subsca]Jiilar,  ihe  long  * 
or  the  thoracic  branch  of  the  acromial  thoracic. 

5.  The   Subscapular   Artery. — The    subscapiilar    ("a.   sahscapniaris)   (I 
704)  is  Ihe  largesi  branch  of  the  axil!ary  and  arises  jiist  as  that  artcrv  crosses 
lower  liorilor  of  the  subscapularis  musclc.      It  passes  iIownward  and  inward,  ac 
panied  by  the  long  snliscapnlar  norvc,  along  the  ]o\ver  Uudcr  of  the  subscapular 
niuscle  as  far  as  ihc  lovver  anglc  of  the  scaptila.  and  distribules  branches  ihrouf^ 
out  ita  course  to  the  subscapularis  and  teres  major  and  to  the  latissimus  dorel 
also  givea  ofi — 
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(a)  Tboracic  brancbes  (rami  tboracoiloruilM],  which  supply  ihe  serraius  magnus  and  the 
muscles  of  some  of  tln.-  intcrcostal  spac^rs.  and  not  far  froni  ils  origin  il  gives  off — 

{/t)  The  doraal  scApular  (u.  drcumflt^  iiaiijulac].  ']~his  vt^sscl,  oi  lar^c  sizc,  winds  aruund 
the  axillar>'  l**r(kr  nf  Uu:  scapuhi  in  ilic  triaiigiilar  sj>act.-  iKjundcd  by  the  leres  major,  the  tercs 
num>r,  and  the  lon^  licad  uf  llie  triceps,  and  is  distribiittrd  t«  tlie  infrasplitiitus  and  the  tcres 
minor. 

Tlie  subscapular  artery  anastomoses  through  its  thoracic  branches  with  ihc  intcrctMtals  »nd 
«-ith  the  long  thumdr,  aiid  through  Ihe  dorsal  scapular  with  the  sitprascapular  and  posterior 
scapular  arleries. 

Variations. — The  subsraptilar  arter\'  varies  someuhai  in  its origin.  Occa$iunaI]y  it  sprines 
frotn  Ihf  »rtiMiul  |xiTiion  nf  the  ;ixillary,  and  niav  alsti  arisf  fnim  thr  brachial,  Qiiite  freqiit:?ntTy 
it  ariscs  irom  «  trunk  cninnioii  t"»  ii  and  oiit  or  udicr  or  hnth  circumllt:x  arteries.  and  the  supe- 
rior  nrtifunda  brachii,  nonnany  a  branch  nf  the  brachial  arter)',  niayalso  arise  troin  ihis  conimon 
tninK. 

The  »uhscapular  has  been  observed  to  give  rise  to  an  aberrant  artcrj-  whicb  passes  down 
ihe  arm  and  dther  unites  u-ith  the  t>rarhia!  or  eise  become-s  the  iilnar.  nr  mav  fvtii  exteml  to 
ilw  nwghlMirh(K»d  of  tlie  wrist,  u'here  it  utiites  with  a  tiranfli  nf  the  aiileriur  interussvuus  artery 
lu  form  Ihe  radinl. 

(i.  The  Anterior  Circumflex  Artery. — The  antcrior  circuinflex  (a.  circum- 
llexa  huiiiLMt  aiitcriur)  (.Fig.  704)  is  tht  sinallLi?t  oi  the  thrcc  branches  of  ihc  ihitd 
portion  ol  the  axillarv.  and  arises  eilher  direcl!y  froui  the  artery  or  from  a  eonimon 
triink  with  the  posterior  circuinflex  ;  more  rarcly  it  arises  from  the  subscapular.  Jt 
|>as.ses  outward  benealh  the  curaco-brachialis  and  the  hcads  of  the  biceps,  and  u-inds 
around  the  siirgical  neck  of  the  humerus,  Iyinp  close  to  the  bone.  Oppositc  the 
bicipital  groove  it  gives  off  a  branch  which  ascends  along  the  groo\e  to  be  distribiitt-d 
to  the  cap3ule  of  the  shoulder-joint,  and  il  aiso  sends  branches  to  the  coraco- 
brachialis  and  biceps.  Ti  tenninatcs  by  anastamc>sing  wiih  the  poslerior  circumflex 
and  wilh  the  humcral  branch  of  the  acromial  thoracic. 

7.  The  Posterior  Circumflex  Artery. — The  posterior  circwmflex  (a.  clr- 
cuniflexa  hiimeri  posterior)  f  KiK-  /04.)  arises  from  the  axil]ary,  almnst  opposite  the 
antcrior  circumflex,  or  from  a  common  trunk  with  that  vessd  nr  \viih  the  subscap- 
ular. More  i*are]y  it  mav  arisc  frfnn  the  uppcr  pari  of  the  brachial  artery.  It  )>asses 
backward  and  out\vard  through  the  quadriiatcral  space  bounded  hy  the  subscapularis 
above,  the  tcres  major  below,  the  long  head  of  the  iriceps  internallv,  and  the 
humerus  externatly.  and  uiiids  anuind  the  posterior  surface  of  tliat  bone  at  the  level 
nf  its  surgical  neck.  Passinjj  under  the  deltoid  musde  externally,  it  tiiudes  into 
a  number  of  branches,  most  of  u-Iiich  pass  into  the  mnscle  to  sui)ply  it,  while  some 
pass  to  llie  shoulder-joint.  It  anastomosc-s  \vith  the  acromial  branch  nf  the  acromial 
thnracic,  with  the  anterior  circumflex.  and  with  the  supcrior  profunda  branch  of  the 
brachial. 

THE   BRACHIAL   ARTERV. 

The  brachial  arterv  (a  brachialls)  (Figs.  708,  709)  is  the  continuation  of  the 
axi!!ary  down  the  arm.  It  begins  at  the  I<>wt'r  bordcr  of  the  tercs  major  and  termi- 
natcs  a  litde  belovv  the  bend  of  the  elbow  by  dividitig  into  the  radial  and  ulnar 
arteries.  In  the  upper  part  of  its  course  the  vessel  Hes  along  the  inner  side  of  the 
arm.  but  as  it  p;isses  do\vnward  il  inchiies  somevvhal  outward.  so  that  iti  its  lower 
pari  il  is  on  the  anterior  surface  of  the  brachium.  Its  course  may  be  indicaled  by  a 
line  drawn  from  the  junction  of  the  ouler  and  middie  thirds  of  the  folds  of  the  axilla 
to  a  p«'>int  nii-iKvav  between  the  condyles  of  the  humerus. 

Relations. — Arilcrior/v  llie  brachial  artery  is  covcrcd  ihroughout  the  greater 
part  of  its  course  by  only  the  deep  ^n<\  superficial  fasci^  and  the  integumcnt.  .Ahovil 
the  middie  uf  its  Icngth  it  is  crossed  obliqueIy,  froin  wilhout  iiuvard.  by  the  median 
ncrve,  and  at  the  bend  of  the  elbow  it  passes  beneath  the  aponeurotic  slip.  the 
so-called  bicipital  fascia  Hacertus  fihrosus)  from  the  tendon  of  the  biceps,  and  is 
separatcd  hy  it  frnm  the  median  basilic  vein.  Postcriorlv  it  rcsts  in  supcession.  from 
above  downward,  upon  the  long  head  ol  the  triceps,  the  inner  head  of  ihe  trireps. 
the  insenion  of  the  coraco-brachialis.  and  the  hrachialis  anticiis.  The  nnis^ulo-spiral 
nerve  and  the  supcrior  profunda  arterv  pass  downward  ancl  inward  f)elueen  the 
vešsel  and  the  long  head  of  the  triceps.     Extcmaiiy  to  it,  above.  ia  the  median  nerve 
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and    tlic?   coraco-brachialis   muscic.  and,   lowtrr  tiown,   the  biceps  and  its  le 
Inicr»i\lly   it   is  in   relatiijn,   abovc,  witli  the   uluar,  interna)  cutantous,   aiid 
internal  cutaiieous  nervcs,  aiid,  i«  its  lower  third.  \\  ilh  the  median  nerve.     The  has3ic 
vein  is  soniewhat  superrtcial  to  it  and  to  ils  iiincr  sidc. 

Two  vena.-  amutes  accompanv  ihe  arter)-,  l>nng  respccti;  ely  upon  ils  inntr  and 
outcr  sidea,  and  cross  hranchcs  pas^  betiAcen  tho  two.     It  is  also  accompanied  by  l*g 
l>mphaiic  vessels  whicli  liave  in  ihcir  course  three  or  bur  lymphatic  nodes,  usu 
o(  small  si/.c. 

Branches. — The  brachial  ancry  givcs  off  musatJar  branckfs  to  the  hic 
coraco-brachialis.   bracliialis  anticus,  triceps,  and  pronator  radii  teres,  and  a  sma 
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ftuirimi  artrn' ior  the  humerus  (a.  Diitriclae  bumcrl)  arises  either  directlv  Irom  ihe 
brachia!  or  from  one  of  its  muscuiar  branches  or  frnm  the  inferior  profunda.     tt 
enlers  the  nutrient  foramen  iipon  ihe  inner  surfacc  of  ihe  shaft  of  the  numcnis. 
addition   there  arlse  from  the  brachial  (i)  the  superior  profunda,  fa)  the  in/t 
profunda,  and  (3)  ihe  anastomotha  magna. 


Variatlons.— The  vnrintioiis  uhii-li  Ihe  hrachial  artcr>-  presents  are   both  nunierous 
im|TOrtnni.  in  tlutt  they  affect  materially  the  oriRin  of  the'  tivo  terminal    hraiichos.  the  ra*fial 
ancl  ulnar. 

Tn  cases  in  wliich  ther«;  is  a  well-*lfvirlrtf»c(l  3upracondyloid  proccss  on  thtt  humerus 
a68).  the  I)r:idii;il  arter>'  aco.mipanics  the  median  ner\'e  behind  it.  and  oniv  ixisws  upon  the 
tenor  siirfnce  of  ihe  ami  after  il  has  passt-d  it.      In   snch  rases  there  ,i;enfral!v  nrisps  fnini 
upper  part  of  the  brachial,  or  even  Jnmi  tht-  nxinary,  a  vessel  which  desccnds  tiptm  the  anl 
minace  of  the  arm,  b-ing  sii|>erficially  and  sendioR  branches  to  the  biceps  and  brachialis  antif« 
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rareTjT  h  mav  iinhr  \villi  the  ulnnr  arten*.  produdng  a  "  hieh"  oriRin  for  (hat  vessel ;  occasinti- 
ally  u  i^rivtrsrisi-  lo  hmli  ihe  radial  and  tilnar,  the  tnie  brnchial  l>eiiip  conlinuous  l)elow  w»th  thc 
CdfMinuii  inlenisst-'oiis  ;  i>r.  tinally,  it  mHy  uniU'  wilh  the  lc»wt:r  |JHrt  ot  tlit-  liiacIiiHl  artery  propt- r, 
the  ptjrtioii  of  the  latler  lieiutren  the  oriKici  aiid  anastnniosis  ni  tht.-  supcrticial  lirn«:lii;tl  iMsajv 
nearing,  so  that  what  is  termed  a  brachial  arten-  is  fomicU,  uhich  jjasscs  bthind  iiislead  of  m 
ironi  of  ihe  median  nerve. 
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Comparative  anatoniy  aiid  enibn,''^lfH>'  '"-»ih  intliaile  ihat  the  occurrenctr  ol  a  »ell-devi, 
upcd  su].it;rli(;ial  hrachial,  coiitinuoiis  bt:low  \vith  tlii:  rndial.  is  Ihe  primarj-  c<.iiidition,  uul  llif 
tlie  origiri  of  llif  nKli;il  iis  ;i  terminal  Iiriincli  uf  llic  brachial  pruiHT  is  a  Mx'(iiu];u)' o.>ndilii.4 
dm-  to  an  ;inastomosis  between  the  Itjuer  imrt  uf  thi;  original  siiiJerfirial  stem  and  ihc  bnchii 
and  tu  the  subscquunt  diminutioii  or  partinl  ublilcratiun  of  tlit-  iomier  above  Uiis  amutonui) 

Aiiolhcr  branch,  normallv  presert  but  iisiial!y  insignihcimt,  utiich  may  reacli  an 
(liiiar>'  developmenl,  is  the  a.  />/iCtr  fuMi  su/n-rjicia/is.     h  arists  (roin  Ihe  lovvcr  i*  >' 
brachiai  and,  passinK  inward  mid  dounuard  hL-iieiitli  the  it-ndon  of  ihc  bict]«,  is  d' 
tlu!  tiexor carpi  radialis  and  Ihi-  pahn^iris  kmgiis.     W1imi  ;ibnornialIy  dcvelopc-ct,  it  Ijud- 
lia^  btfn  ternied  Ihe  at:cessory  it/nar  ar/cr},  and  passes  down  the  forearni,  hiiniediatelv  bere 
the  deep  fascia   and  between   the  lwo   mnsclcs  just   inentU>ned,  and   lerminales  b*y  ana^ 
moKing  with  ihe  ulnar,  or  in  »orne  cases  rejilaces  it  and  enters  inio  ihe  foimation  of  ihe  paliiur 
archfs. 

SuEHTniimiTarj'  branches  access(iry  to  llie  bmnches  usuallv  present  niav  also  (»cciir,  ;in 
in  addilion.  the  bnicbial  inay  ijivc  risr.  in  its  upper  part,  to  the  subscapular  and  ihe  posten 
ciramiflex,  nomiallv  biranchcs  of  ihc  axillar>' ;  in  its  lower  part,  lo  the  radia!  recurrent;  aml,. 
lis  bifnrcation.  to  ifie  iiilrrvjsscous  anery  or  to  the  median,  uhich  is  usnally  a  branch  of  '' 
intero<iswius. 

Practtcal  Considerations. — Spontaneous  aneurism  of  Ihc  hmchial  arterv 
rare,  and  is  usually  associalL-ii  \vilh  inarked  arterio-sclerosis  or  wilh  cardiac  disei 
Wnixnds  and  traunuitic  aneurism  are  common,  thinigh  lesstned  in  fre(juenc\'  by 
prottx:t(*il  jKisititm  of  the  upper  Iwo-thinls  nf  the  artery  trn  the  inner  side  fif  ihe  a: 
Aneurism  has,   hcnvcver,   followed  a  stah  uotintl  froni  the  outer  side,  tthich, 
pajising  ihrough   ihe  biceps,    involved    tlic  vessel.       Arlerio-vcnous  aneurism  }i 
abi^ve  the  bend  of  the  clbo\v  was  fomier]y  often  nicl  with  as  a  result  of  ihe  acciden 
nounding  of  ihc  arlcry  during  ph]ebt>tumy  nf  the  median  ba^itic  vt-in.  jjaraitcl  »i 
tlie  vessel  at  that  point  and  separated  frum  il  only  by  the  lacertus  fibrosus. 

The  /ine  of  ihc  arterv  is  from  the  junctinn  of  the  anterior  and  middic  thirds 
the  axilla  to  the  niiddle  of  the  bend  of  the  clbtm-  uhen  the  arm  is  abducted  and  the 
forearm  extended  and  suptnated. 

The  arterv  in  the  npper  rwo-ihirds  of  its  course  mav  be  compressed  againivt 
inncr  side  of  ihc  hunierus  by  prcssurc  dircctcd  outward  and  a  very  Itlllc  backtt-j 
along  ihe  ijiternal  border  of  the  coraco-brachialis  and  biceps.     This  niusciilar  Ix)n 
iiiay  bc  visible,  or  nmy  be  rea-jjnized  by  pickinij  it  up  between  the  thumb  and  hngtr 
The  artery  may  be  overlapped  by  this  inner  edge  oi  tlie  biceps,  especially  in  mus 
ciilar  subjects.     At  the  middle  of  the  arm,  ovcr  the  insertion  of  the  coracn-brachialU 
into  the  flat  siirface  above  the  hcginningof  the  interna!  sijpracondyloid  ridgc,  it  may 
most  casilv  be  subjccted  to  conipression.     In  the  Iower  tliiid  ihe  pressure  musl  he 
directed  b;ickuard,   as   the  humeriis — separated   from  it  by  ihe  brachtalis  anti 
muscie — llien  lies  behind  it. 

I.igation  of  the  vessel  at  its  uppcr  ihird  is  effected  throug;h  an  inclslon  mai 
along  ihc  inncr  l>order  of  ihe  muscular  ridjjc  nf  tlie  coraco-brachialis  muscie.  the 
fibres  of  which  may  with  advantajje  be  exposed  and  idenlifi«!.  Nothin^  lies  Ih-Im^ 
the  arter>'  and  the  muscie  cscepl  the  median  nervc.  The  basiUc  vein  is  to  the  tn: 
side  of  the  vessel  and  mav,  bcfore  the  incision  is  made,  be  ideniified  and  avoidcd 
cotiiprcssion  of  ihc  axillary  vein  above.  The  ulnar  nerve  also  lies  to  the  inner  si< 
The  ncedle  may  bc  [>assed  in  either  direclion. 

In  ligation  at  the  middle  of  the  ann,  the  limb  should  be  abducted  with  the  el 
slighlly  flexcd.  and  should  be  supported  by  an  assislant.      If  the  arm  is  allowcd 
rest  upon  a  flal  surface,  the  iriceps  is  pushed   iipward  and   may  be  niisiakcn 
the  biceps,  ancj   the  dissection   may  brinjj  into   vicw  tlic   inferior  profunda  art- 
and  the  ulnar  ner\'e  instead  of  the  brachiai  and  the  niediaii   [  Heath  ^      Il  is  w 
lo  see  and  identifv  the  innermost  fibres  of  the  bicejis.      Aftcr  lhey  are  displaci 
outward.  the  median  nerve  f'hejjinninK  lo  hear  to  the  inner  side)  should  be  separated 
from  the  vessel.  the  sheath  opcned,  the  vena*  comitcs  (the  inner  of  which  is  iisiial^ 
the  lirger)  dniwn  aside.  and  the  necdle  passed  from   the  nerve,     jaciibson 
altention  lo  the  fact  ihat  this  usuany  easy  ligtilion  may  be  difficult  wnen  the 
is  conccaled  by  the  median  nerve  at  the  poinl  at  which  it  is  souj^ht.  and  when 
calibre  is  sniall  and  its  beat  feeble  as  the  result  uf  hemorrhage.     The  median  ne 
(from  transmitled  pulsation).  the  inferior  profunda  artery.  and  even  ihe  basilic  v 
have  bcen  mistaken  for  the  brachiai. 


thf 

I 

;cr 

laljs 
.nay 
I  bc     1 

iN 

ladc    ' 


THE   BRACHIAI.  ARTERV:  BRANCHES. 


777 


th< 

Lih' 


In  Ugation  at  the  /tntvr  third — abovc  the  bend  of  (he  eHx)w — ihe  inner  edee 
of  the  biceps  tendon  should  bc  disunctly  recoj^nized,  and  llic  (.»jsition  of  ine 
superficial  veiiis,  cspecially  the  median  basilic,  sliould  be  made  apjjarcm  by  cinn- 
prcssiLin  al»ove. 

The  incision  shoiild  lie  just  within  the  edge  of  the  tendon  and  should  be  parallel 
wilh  it.  running  thercfore  obhqueIy  from  v\ithin  ()Ulward.  It  lAill  usually  he  just 
outside  of  the  median  basilic  vein.  lis  centre  is  ahtiut  on  a  level  with  the  trans\crse 
folti  of  the  bend  of  the  c]bow.  The  fibres  of  the  bicipital  fascia  are  di\  icle<l  in  the 
line  of  the  skin  incision. — i.c,  diagonally,  as  tbcv  rnn  tlouiuvard  and  inuard.  The 
needle  may  bc  pa&ned  from  within  outward  so  :is  to  a\oi<l  the  nitfdian  iiene.  which, 
hott'evcr,  is  hcrc  some  distance  to  the  inner  side.  In  ali  ligatiuns  of  ihc  bracliial.  its 
frec|ucnt  varialions  [ride  snpra)  should  bc  rtniembercd.  and  the  possibilitv  *•!  the 
prcscnce  of  a  "  vas  aberrans"  or  an  "  acccssorv  ulnar"  should  be  borne  in  inind.  as 
should  the  occasioiial  occiirrence  of  a  muscular  slip  crossing  tlie  vcsscl  and  derived 
Irom  the  pcctoralis  major  or  from  one  of  ihc  huincraJ  niuscles. 

The  coliakral  ciratlaiion  is  carried  on  after  hgation  above  the  superior  profunda 
betwccn  the  ascending  or  recurrent  branches  of  that  vcasel  and  the  circuniflcx  ( espe- 
ci;dly  the  posterior )  and  siilwcapular  arterics.  After  li>;ation  belovv  ihe  origin  uf  the 
inferior  profunda,  the  circulation  ts  carried  on  through  the  anastomosis  between  the 
branches  of  the  profunda  from  above  and  thoso  of  the  anastomotic  and  the  recurreiits 
irom  the  radial.  ulnar,  ami  posterior  inlerosscons  from  below.  After  Hgation  Ik;1uw 
the  anastomotic,  the  branches  of  that  vessel,  as  weU  as  those  of  the  profunda;,  carry 
le  blood  to  the  recurrents. 


t.  The  Superior  Profunda  Artcry. — The  superior  profunda  (a.  profunda 
bracbii)  ( Fig.  709)  arises  from  the  uppcr  part  n(  the  hrachial,  on  its  posterior  surlacc, 
and  Is  directed  tIownward  and  outward.  between  the  inner  and  long  heads  of  the 
triccps,  to  reach  the  posterior  surface  of  the  humerus.  Accompanied  by  the  musculo- 
spiral  nerve,  it  ciirves  around  to  the  outer  surface  of  the  bone,  Ivinfj  in  the  mustulo- 
spiral  gT^^ve,  and  havinj^:  arrived  at  the  cxternal  KUpracondylar  ridge,  il  pierces  ilie 
extcrnal  interniuscular  scptuiiiand  continues  downward  l>etween  the  brachialisanticiis 
and  the  supinator  longus.  to  terminatc  by  anastomosing  in  front  of  the  externa] 
condvle  with  the  radial  recurrent  artery. 


Brancbes. — In  its  coiirse  the  superior  profunda  ticives  oflF  a  number  of  bmnches.  aiiiong 
'which  mav  bt  mt-ntitnieil : 

(ft|  A  deUoid  branch  (ramus  deliojdeutt),  wbich  passes  ti'ansversely  outward  to  the  inser- 
tion  of  the  <k-lloicli,  hikI  tlit^n  bends  U[>M'ard  in  tlie  substance  of  that  muscie. 

yb)  Muscular  brancbes  to  tlie  trtccijs. 

(r)  A  median  coUateral  brancb  (a  collateralis  media),  which  pas>ies  downw!trd  in  the  sulv 
slancu  of  Uic  Jim^r  ht-ad  t>{  the  iriceps  to  tbe  olecranon  prcKx*ss.  uliert-  it  nn;Lsioiiioses  uitli  llie 
posterior  ulnar  recumnt,  ihe  (Kisterior  interosseous  recurrent,  and  the  anastomotica  mapia. 

(rf)  An  articular  branch.  which  isgiven  off  from  the  Iower  portion  of  the  arter>',  just  before 
it  piercrs  ihe  extem;tl  intemiiis*:tilar  septum,  and  is  distributed  to  the  elbnw-ioint. 

(c)  Cutaneoua  branches.  whic]i  acconipany  [be  extemAl  cutaneous  branches  of  the  mu* 
culo-spiral  nerve. 

Variations.^The  superior  profunda  occasionallv  arises  from  tbe  axillar^'  arierv  either 
directlv  or  in  common  u-ith  the  ptisterior  circuni(k-x.  That  iMirtioii  (»f  its  niniii  stciii  \vhich 
traverses  Ihe  niuscuk>*s|>iral  j^rtmve  bt-vnriil  iht-  poinl  where  the  mecli.il  ci.>Ilnteral  branch  is  i^-iven 
off  is  soinetinies  terme<l  tbe  radial  rof/atrraf,  the  profunda  bein^  re);arde<l  a«;  dividin^.  afier 
a  short  coun*,  into  the  two  collateral  branches.  Phe  dehoiil  iirler>-  not  infrefiuent!y  arises 
dirertly  from  the  bracbial  arterj'  or  eise  from  ihe  inierior  profvinda. 

k  2.  The  Inferior  Profunda  Artery. — ^The  inferior  prohinda  Ca.  collateralis 
ulniiris  superior )  (  Fig.  709)  arises  from  the  inner  surface  of  the  brachial.  at  aboui  the 
middie  of  its  course.  It  passes  do\vnward  and  backward.  accompiinving  the  ulnar 
nerve,  throngh  the  internal  intermuscular  septtmt.  and  then  downward  alonj;  the 
antcrior  surface  of  the  inner  head  nf  the  triceps  to  the  back  of  the  intenial  cnntlyle, 
where  it  temiinates  by  anastomosinp  \vith  the  anastomotica  majjna  and  the  posterior 
ulnar  recurrent.     It  gives  branches  to  the  triceps  and  to  the  brachialts  anticus. 
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3.  The  Anastomotica  Magna. — The  anastomotica  magna  (a.  cotlattfalu 
ulnaris  iarcrior)  ( Fig.  709)  arisea  frorii  the  inner  surface  of  thc  brachial  aiterj-,  aLoui 
4  cm.  (1^8  in.)  :ilx>ve  its  tcnninaiion.  h  passo«  inward  uver  the  bracbialis  anticus 
and  beneath  thc  median  ncr\'L-,  and,  picrcing  ihc  interna!  iiilcrmuscular  scplum.  wrnd* 
arunnd  the  inner  bnrder  of  the  liumerus  and  passes  traiisvenielv  aa'<iss  it>  [>«'-'' 
surface,  jast  above  thc  i)lecranal  fossa.  Il  anaslomoses  wilh  thc  jiosterior  ulnar  r^ 
rent  and  wiTh  lx>th  thc  superior  and  infcrior  profunda  arterit^.  and  :ds<i.  bvmf^uisn!^ 
branch  givcn  ofT  before  it  ptcrccs  the  intc-rmuscular  scptiim,  \vith  thc  antcrior  ulnur 
recurrent. 

Anastomoses  around  thc  Elbow. — The  brachial  arter>*  (orms  rich  anuto- 
mtjscs  arnund  tlie  eUjou-joinl  vitli  lM»th  Lhe  radial  and  ulnar  arteries  by  mean^ofiu 
su]>erirtr  and  inferior  proiunda  branches  and  lhe  anastomotica  nia^a,  abundml 
op]xirtunily  bcinj^  thus  afforded  for  a  collateral  circulation  10  the  forearm  after  l^atioa 
oi  the  brachial.  Thu.^,  the  superior  profnnda  anastomoses  in  ftont  of  the  cxtenul 
condyle  uf  the  humenis  with  the  radial  rccurrent.  and  its  medial  collateral  brainh 
anastomoses  in  the  neighbfirhoo<l  of  the  olecranon  process  with  lhe  poslcrior  im« 
osseoLis  and  Uie  postcrior  ulnar  recurrents.  The  infcrior  profunda  also  anastotn'**> 
wilh  the  posterior  vilnar  recurrenl  behind  the  inlernal  condyle,  while  the  aiiastomcKirj 
magna  makes  connections  in  front  of  the  intemal  condyle  wilh  the  anterior  ulnar 
recurrenl;  and  posteTioriy,  with  the  (>ostcrior  ulnar  and  the  pc»terior  tnterosaeou.s 
recuiTcnts. 

THE  ULNAR   ARTERV. 

The  ulnar  artery  f  a.  ulnaris)  (  Figs.  710,  712)  is  the  larger  of  the  tuo  terminal 
branches  of  lhe  brachial.  It  arises  just  below  the  bend  of  ihc  elboiv  and  pasats  at 
first  diiitally  and  inuard.  in  a  pentle  cur\'e,  benealh  the  muscles  which  arise  from  thc 
intemal  condyle  of  the  humerus.  and  at  the  junction  of  the  upper  and  tniddie  ihink 
of  thc  forearm  assumes  a  more  vertical  Hirection.  Arrived  at  the  vvrist.  it  tMSsesmcr 
the  anterior  aniiular  Hjiament  to  the  radial  side  of  lhe  pisifomi  bone  and  then  pass« 
across  the  palnuir  surface  of  the  hand,  forming-  thc  superjicial  palmar  arch  (arcnit 
volaris  sapcrticinlis),  whose  convexily  looks  di»tally.  and  terminatcs  opposite  ihf 
sccond  intermelacarpal  space  by  anastoniosin^  with  the  supertidal  volar  branch  of 
the  radial. 

For  convenience  in  description.  lhe  ulnar  arten,*  may  be  reparded  as  consiiting 
of  threc  parts  :  (  i  )  an  antibrachtal poriion  extending  from  lhe  origin  ol  the  vessel  lo 
the  upper  border  of  the  anterior  annnlar  lig-ament.  <  2)  a  car^ai  pori  ion  resting  upon 
the  annular  ligament,  and  {.■()  a  pa/mar porfion  in  the  hand.  The  course  of  \\\t 
iower  twnlhirds  f)f  lhe  antibrachial  portinn  may  be  reprcsented  by  a  line  drHwn  frum 
lhe  front  of  thc  intemal  contlyle  of  the  humerus  to  a  point  immediately  to  the  radial 
side  j)l  lhe  pisiform  lx>ne,  while  tht*  roiirsc  of  ilie  upper  llurd  niay  be  indtcaied  b\  a 
line  drawn  from  the  middie  of  thc  bend  of  lhe  elbow  to  meet  thc  first  hne  al  tl)e 
junction  of  its  upjier  and  middlc  ihirds.  Thc  su]M--rticial  palmar  arch  is  on  a  leve? 
with  the  thumb  when  the  di^t  is  abducted  to  a  positioiv.at  right  angles  to  the  axi< 
of  Uie  hand. 

Relations. — The  antibrachial  portion  of  the  ulnar  in  it.s  upper  third  is 
ered  by  thc  j>ronator  mdii  teres.  thc  He.\or  carpi  radialis.  the  palmaris  longus.  and 
flexor  sublimis  dijjitorum,  and  is  crossed  obliqucIy  by  the  median  nerve.  Behind,  it 
rests  upon  the  tendons  of  the  brachialis  anticus  and  upon  the  t1e-xor  profundus  digi- 
torum.  In  its  lfiwcr  two-thirds  it  is  ovcrlapped  abovc  by  the  tlexor  carpi  ulnaris,  Uii 
bclow  it  lies  cntirelv  to  thc  radial  side  of  the  tendon  of  thai  muscle.  and  is  covered 
only  by  the  skin  aiifi  f;tsci».  It  rests  upon  the  flexor  profundus  di^iorum,  and  to  its 
ratlial  side  is  thc  tendon  of  thc  flc.\or  sublimis  dij^lorum,  while  to  its  ulnar  side  it  is  in 
close  relation  with  tlie  ulnar  nerve,  as  \vell  as  with  the  tendon  of  the  flexor  carjji  tilnans.. 

In  its  carpal  portion  it  resLs  upon  lhe  anterior  surface  of  the  anteric)r  annuUr 
ligameni,  immciiiatelv  to  thc  radial  side  of  the  pisifomi  bane.  and  is  covered  bv 
c.x]>ansion  frotn  the  tendon  of  the  flexor  carpi  ulnaris. 

The  palmar  portion.  in  the  upper  pari  of  its  course,  is  covered  by  the  paltn: 
brevis  and  rests  upon  lhe  fle.Kor  brevis  niinimi  di^ti.     Thc  su(5erticial  palmar  arch, 
as  it  posses  radialuards,  is  crossed  successivdy  by  the  palmar  branch  nf  lhe  ulnar 
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nerve,  the  palmar  fascia.  and  the  palmar  braiich  of  the  median  ncr\e.      Il  rests  upcm 
thc  tiiijita]   branchcs  o(  ihe  ubaar  ner\'e,  the  Jong  flexor  t^^ndcms,  and  the  digiULi 

branchcs  of  the  median  ntrve. 


portion  the  ulnar  artcry  gives  rise  to 
mu^les  of  the  forcanvi,  and.  in  addition, 

Fig.  7ia 


brane  ll  o( 

sup.  prolunda 

Mtuculo- 

sptnl  iierv« 


RadiAl  rrrutrent 
Biiery 


Brachio-radiali^ 


Branches. — From  its  antibrachial 
numernus  musatiar  branches  supj)Iyin^  the 
to  ( I )  the  antcrior  ulnar 
recurrcui,  {2)  thc  pos- 
ierior  uinar  remrmil, 
(3)  thc  common  interos- 
seoiiS,  (4 )  a  nulrirttt 
branch,  (5)  the  poskr- 
ior  ulnar  carpai,  and 
(6)  t!ic  atUeri&r  ulnar 
carpal. 

From    the   carpal  s^^*^,^**] 
portion    arisc   no 
branches   of    considera- 
ble  size. 

From  the  palmar 
portion  arise  (7)  ihc 
superior  sind  (S)  the  in- 
ferior  deep  palmar 
branches  and  (9)  thc 
digital  branches.  and.  in 
additiun,  musculur 
branches  to  superticial  BrachUiisantL-us 
musclcs  of  die  palm  and 
cu/amoHS  branches.  '^"'i?^. 

Vari  a  t  ion  8. — From 
the  dcvtrlopiiienta!  stand- 
poinl  the  ulnar  artt.-ry  <  j>age 
848).  .lUhough  cartier  m  ils 
apiMraratice  thaa  the  radi.il. 
is.  ne\  erthek-ss.  prect-dcd 
.■iS  the  principal  arter>'  of 
ihtr  foreami  by  two  others. 
In  the  most  primitivc  con- 
dition  tlie  brachial  is  con- 
tinued  down  the  forcirm, 
restinit;  iipon  the  inten«- 
seous  membrane  mul  icivine 
rise  at  the  base  of  thc  hand 
to  a  I  e a  R  h  o f  d  t  g  1 1  a I 
branches.  Latcr  thcre  dv- 
velops  from  the  brachial  n 
second  artt.-ry,  which  piissi:s 
cli^tally  in  a  plaiit:  .su])t:rh- 
cial  to  thc  oriKin^il  veswt, 
nccompanyJnR  the  median 
ner\*e  throunh  the  interval 
between  the  flesorsiiblitnis 
digilorum  and  the  flexor 
protundLis  digitanim.  This 
median  artery,  iiear  the 
wrist  anastomoses  with  the 
ori^nat  one,  and  the  latter 
ihen  Ik.-^ii.s  to  dimhtish  in 
sire  ;uid  separaties  from  the 
median  above  the  poirii  ot  its  anastomosls.  forming  the  anterior  iiiterosseous  arten,*.  In  this 
conditiiHi  it  is  the  median  arterv  which  give^  oripin  In  the  digilal  bnuich*^.  Finallv.  Ihe  iilnar 
ariwK  as  anolher  dislinct  branch  from  the  brachial  and  >,T^diial!y  supptants  the  median.  whii'h 
now  anpears  as  a  branch  of  the  inierosseous  known  as  the  a.  comes  ner\'i  mediani. 

As  is  ireciiifntly  the  ca=e  where  thc  clcvelopnieiit  passes  ihrouiih  a  series  of  well-marked 
Stijjci.  it'i  arrt^si  ni;iy  iHinir  nt  ;iny  i»iu'  nf  tlifse,  mu!  coiis**(jnentK' an  annmalv  mav  o<Tlir  in 

which  the  ulnar  artety  is  represented  only  by  some  muscular  branches,  its  placebeing  taken  by 
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ftaillal  and  ulnar  arterles :  aupeTlfrial  dlueclloa. 
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n  persistent  median  or  interosseous  arterj", — a  c«.Hiditton  uf  whicli  imlicatums  arei(»he-  <»tnin 
ihc  pariicipation  of  thc  intfnwsfous  or  median  anery  in  thc  formalion  of  ihe  su[H-t1i. 
iirch  I  page  7S5).     An  intert-stiiiK  condjtion  in  v\hlch  indicatjuns  are  dearl)-  rciaiti' 
stages  whlch  tliL-  /ureanti  arii;rif,s  pnss  ihrough  in  Uteir  tvttlution  is  sliuwn  tti  Ur.  ;ii.    Ah 
anc-n-  which  is  tlu-  suptrtidal  lirachial,  and  which  arose  from  the  nxinan',  descends  tbf  am 
liaraflel  to  the  brnchial  pro]>cr  and  ttmiinates  by  bcconiing  the  radial.     A  disitiirt  uli  ;it  1; 
tk:*vcln[»ed  aml  ihc  antvrior  inttTosscous  has  acqiiiri.-d  its  iv|>ii-'al  airanKtrnient.  hut  ilu  ■    ■ 
well-develup«l   mwliiiii  artery  uhich  sends  a  strotie  brancn  across  to  ihe  radial   and  iciriw-i 
nates  by  anastomosinK  witli  the  supvrficial  palmar  branch  of  Uie  ulnar  t<»  form  ilie  siipcrtit 
IKilniar  arch. 

Another  variaijnn  niay  oct  iir  in  ihe  form  vi  a  "  Iijjš;h  origin"  of  the  ulnar  arttrj-,  a  con 
tion  which  resulls  frnni  the  anastomosis  of  the  superficuil  brachial  arierv-  ( pagt*  774 )    ttitb  1  _ 
ulnar.     In  such  cases  the  ulnar  irt:<|Utrnily  psisses  <i<>wn  the  foreami  in  a  tuuch  more  supediiij 

position  ihan  iLsual.  paf;sing  over,  instead  01  unrtej 

Fig.  711.  tlie   mustrles    arisiiig    Ironi  the    intenial   ctindvh^ 

StK-IiasiiiRTlicial  c-()nrsemayalst»!x*  >olIuwt-d  wl>«a 
tlie  artery  has  a  nomial  origin,  and  occasiooallv 
it  passe»i  to  the  uhiar  border  of  the  foreami  bt-- 
tween  the  {Kilniaris  longus  and  ihe  flexor ; 
digitorum. 
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Varlntion  of  ar1«ric»  ot  Iffl  aim.  »howlli(t 
retcntionol  develofiRirnial  coitititiotui. 
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Practical   Considerations. — Thc 
nar  arterv  niav  be  lij^atcd  for  \vound  or  fnt 
aneurism — of  which  it  is  rare!y  thc  subject— 
eithcr  ( 1  )  aboui  tlie  middle  of  thc  forcarm 
(2)  jii.si  abo\ e  the  urisl. 

I.  \Vith  the  furearm   stipmatcd,  an 
cision   on    the   line    indicated    ( :•«/<•   stkj 
through    the  skin  and    thc  thin  dcep   k 
shmild  expose  either  a  tthite  line — the  t 
dinous  edgc  of  the  flexor  cnrpi  ulnaris-— wh] 
is  not  always  prcsent  (Treves),  or  a  yel 
(fatlv)  interspace  (Farabeuf)   bctween  i 
inuscleand  the  f^t-Anr  siihlimisdigitonim. 
is  bcst  marked  at  the  !()wcr  part  of  the  wou 
If  more  than  otie  uhite  line  shoiilrl  l»e  jjrest^C 
thc  r>ne  soiight  for  \\ould  be  ncarer  the  ulnar 
marjLpn  of  the  limb.      At  the  lH."ttom  of 
interspace  thiis  idetititied,  whieh  ninsobtii 
ly  inward  lowards  the  ulna,  thc  artcry  wil 
found  lyinff  on  ihe  fle,\or  profundus  digitoi 
ttith  the  ulnar  nerve  tn  its  inncr  side. 
is  often  overlapped  by  the  inner  dcep 
of   the  flexor  subliniis,  so  ihat    thal   musck 
must  bc  lifted  up  and  drawn  outward  hef 
thc  vcsscl  can  bc  fullv  CAposcd.      In    se^  _ 
rating  the  miisdes  čare  must  he  taken  not  to 
go  bcyond    thc  vcssel    aml    nerve — pushi 
them  to  the  radial  side — and  open  up  the  il 
terspace  bctween  the  flexor  carpi  ulnaris 
the   flexor   proftmdtis.     Thc  space   l»ctw 
tlte  flexor  stibliinis  and  the  palmaris  lon| 
propcr  space,  but    is   nnich  more  shallou'  and  ev 


I>a1nraT 


lies  to  the  ouler  side  of 
less  well  marked. 

2.   Forciblv  extend  the  hand  so  as  tn  brinp  into  prominence  the  fleshy  5wcU 
the  flexor  subliiTiis  musde  and  tendons,  just  It)  the  ulnar  side  ol  thc  [talmaris  lon^ 
f  page  620>.      The  incisi<)n.  bejjjinninfj  about  one  inch  above  the  flexure  of  the  »f 
should  be  made  in  the  j^jroovc  to  the  inner  side  of  this  prominence.  and  is  itnmc 
ately  in  line  wilh  the  pisiform  bone.     After  the  deep  fascia  is  divided  the  tendonj 
the  flexor  carpi  ulnaris  isseen  and,  after  it  is  rclaxed  by  flcxion  of  thc  wrist,  is  draij 
a  litllc  inward.  when  the  arterj*  will  bc  found  stili  lyinjr  upon  thc  flexor  profundii 
and   bound   to   it   by  a  definite    laver  of   fascia.  uhich  must   bc  carefullv  divid 
(Treves).     The  ulnar  nerve  lies  in  dose  proxiraity  to  thc  vcaad  on  the  ulnar  sid« 
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The  vense  comites  nf  the  ulnar  are  dosely  attached  to  it,  but  niay  be  induded  in 
thc  Hgature  \vithout  dan^er,  as  ihe  other  venous  channels  of  the  foreami  are  ampiv 
sufticient  to  carry  un  the  irirtuilatinn. 

»Tlic  coliatcral  circuhtion  is  inaintaincd  by  means  of  the  free  ajiastnmosis  bet\vcen 
e  branchcs  t:>f  the  railial  and  ulnar,  thosc  of  tlie  iiiiLTLisscims  vessels,  and  those  uf 
e  corpal  and  pahnar  arches. 
1.  The  Anterior  Ulnar  Recurrent  Artery. — The  anterior  ulnar  recurrent 
(.o-  recnrrcDs  iilnaris  aatcdoi 'j  (.Fig.  712J  ahses  trom  the  uppcr  part  of  the  ulnar 
arterv.  (reqiiently  in  common  \vith  the  posterior  recurrent.  It  is  usuallv  a  raiher 
slender  bmnch.  and  is  directcd  upward  in  the  groove  hetween  the  bnichialis  anticu:« 
and  the  pronator  radii  teres  towards  the  inlernal  condyle,  over  which  it  tcrinliiatcs 
in  branches  which  anastomose  with  the  inferior  profunda  and  anastoinotica  nia^na  uf 
the  brachial-  It  u;ivcs  of!  branrhes  tn  thir  neijfhboring  miisdes  and  a  branch  10  the 
ivierior  inm/r  pnrtiuu  of  \\\k-  capsiilar  liganieiit  of  the  elbov-joint. 

2.  The  Posterior  Ulnar  Recurrent  Artery. — The  posterior  ulnar  recurrent 
_a.  rccurrens  ulnaris  (Kistcrior)  ("Fig.  712)  arisea  either  inimediateiy bclow  the  anterior 
rpcnrrent  nr  l>y  a  (-omm<>n  trunk  with  it.  It  is  usa:tlly  considerablv  larger  than  the 
anterior  recurrent,  and  passcs  al  first  almnst  horizontally  inward  and  backvvard  be- 
tu-eon  the  Husar  siihlimis  anrl  the  flexor  profundus  dig^itorum,  and  ihen  l)entb  upvvart! 
ahinj;  the  sidc  of  tho  ulnar  ncrve  betwccn  the  two  hcads  of  the  flexnr  carpi  ulnaris.  It 
tcnninates  upon  the  posterior  aurface  of  the  internal  cotidvle  of  the  humcnis  in 
branches  wliich  an;istoinose  with  the  posterior  branch  uf  the  inferior  profunda  and 

ith  the  ana.slonu>ticiL  ina^ia  (tf  the  bradnal. 

It  gives  branchcs  to  the  adjaccnt  muscles,  to  the  skin,  and  to  the  posterior  in- 
noal  ponion  of  the  capsule  of  the  elboiv-jolnt. 

3.  The  Common  Interosseous  Artery. — The  common  interosseous  fa. 
iateroHsea  cmnoKrnis)  1  Vvg.  710)  arises  froni  the  outer  and  kick  part  of  the  ulnar 
artery,  a  short  diatance  beiow  the  posterior  ulnar  recurrent.  It  is  a  shnrt,  stout 
trunk  which  passcs  downwanl  and  out\vard  and.  having  reached  the  upper  border 
of  the  interosseous  ligament,  divides  into  the  anterior  and  posterior  mterosseous 
artcries. 

r  Variations. — In  cases  In  which  a  supeHidnI  brachial  arter>'  (page  774)  exists,  the  true 
brachial  mav  W  directlv  continuous  be]ow  wiih  the  common  interosseous.  the  radinl  anil  ulnar 
artcries  arising  by  Uie  liifurcation  of  tlie  su|Jerticial  bnirhial.  Such  cases  form  what  are  usually 
lermecl  "  hi^h"  origins  of  the  c(>mm<m  interosseous  ;  and,  since  the  superficial  hrachial  niay  arise 
from  the  a\ii!ar>-.  owing  to  the  -uiastomosis  with  it  of  the  iihcrrant  branch  of  thai  artery,  the 
common  interosseous  mav  also  aopear  to  arise  from  the  axillar>'. 

In  cases  of  IukIi  oriKi"  of  uie  raclial  the  common  interosseous  may  arise  from  that  vessci 
and  !;ive  origin  (o  the  recurrent  ulnar  branches.  and  it  mav  also  sive  rise  to  these  branches  wheii 
h  has  n  normal  origin.  \Vhen  it  has  a  high  oriKin,  it  may  jjive  off  both  the  radial  and  ulnar 
recurrent  braiirhes. 
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a.  The  Anterior  Interosseous  Ai^ery. — The  anterior  interosseous  fa.  later- 
volaris )  (Fig.  712)  descends  froin  the  poini  of  bjfiircation  of  the  common  inter- 
osseous artery,  along  the  anterior  surface  of  ihe  interosseous  membrane^  belween  the 
adjacent  e<;lgcs  of  the  f?cxor  pntfundiis  digitorum  and  the  flexor  longus  pollicis.  antl 
divides  at  the  \ippcr  border  of  the  pronator  qiuLdratus  into  an  anterior  and  a  pos- 
terior terminal  bninch  (Fig.  715). 


^_des 


Branches. —  lii  iulditiun  lo  muscular  branches  to  the  ndjacenl  miiscli^s  ;ind  to  the  ex- 
tcnsftr  mnscies  of  the  ihumli, — the  latter  perforatinR  the  interosseous  membrane  to  reach  their 
(lesiinalions,— tile  anterior  interosseous  arter>*  givcs  off  a  number  uf  more  or  Icsi  imporLmt 
inches. 

(aa)  The  median  artery  I  n.  cikoch  iien-i  inirdljinl )  arises  from  ihe  anltrior  surface  of  the  ante- 
rior interosseous.  imiiiediaiclv  1k-Iuu  ihc  orijiin  of  that  vessel.  It  passes  foru'ard  to  join  the 
median  ner\'e,  which  it  ac-c-ompanies  do\vn  the  ami,  and  in  whose  substance  it  is  freciiiently 
emtK*dcied.  It  continues  its  course  \vith  the  ner\  e  bencath  Ihe  anterior  annutar  liKament.  and, 
when  ivell  developed,  niav  lenninate  by  anastoniosing  direcUy  Hilli  ihe  superficial  palmar 
ardi. 

(AA)  A  nutrient  branch  is  u^iiallv  gi^-en  ofT  to  the  radius  and  occasionally  also  to  the  ulna. 


78a 


HUMAN   ANATOMV. 


{rc)  The  anterior  termioal  branch  passcs  cilhcr  uvrr  or  bcncath  thc  pronatof  qu 
and  tcrniiiiatcs  usually  by'  djiastaniosing  with  braiiche:i  oi  the  antcruir  radial  aiul  uliiiir  i 
and  uith  lite  p:)lniar  reciirrciit  arteries.    Uccasionally  ii  anasionioses  direcUy  u-illi  the  : 
ficial  palinar  arch. 

\itd  ]  Tht  posterior  terminal  branch  is  liirger  than  tlic  antc-rior.  It  perioritlcs  ihc  iniei.' 
osseous  membrane,  anastoinoscs  vvitli  the  posterior  interrusseous  aricrj-.  and  tcmiinatcs  iir| 
limiirhoi  wliiL'li  afiiLsluinuse  willi  ihe  posleriur  radial  atid  ultiar  raqials  lo  form  thedorsal  ctrpaLi 
itei-uurk. 


VariaiJons.— Thc  aiilcrtor  interosscuus  artcrj'  may  arise  from  ihe  radial.  aiid  it  DtajrB 
aiiastuiin.»bt">  \h:[ow  uiili  1)»:  radial  tjr  witli  bolh  ilit  radial  and  ulnar.  The  fvilaiions  wt^^ 
sumetimcs  [Kjssesses  uJth  llic  suptrhcial  pahuar  arch  will  tn-  ((Hisideri^d  lait-r. 

Thr  nictlian  iiTtery  is  octasionally  ui  cuiisidcrable  size  anU  jrei|uently  arises  irom  the 
cunmioii  iiitcn.>sseous.  its  rt;lations  to  thc  superficial  palmar  arch  will  aiso  be  coo"^^  ■* 
later([«ige  7S5J. 


S.  The  Posterior  Interosseous  Artcry. — The  posterior  interosseous  (a.  Ini 
ossea  dursalLs)  (Kig.  715)  passes  backwarcl  betueen  the  radius  and  ulna,  abovi 
cuncave  upjjcr  margin  of  thc  iiiterrosscous  membrane.  It  ihus  rtachcs  thc  post 
porlion  of  the  forearm  and  lurns  abruptly  dounward  betvetn  the  supcrficJaJ  ajul 
Iayers  of  ihe  exten3or  muscies,  and  breaks  iip  at  the  wrist  into  branches  which  ana? 
tomt)se  u'ith  the  posterior  radial  and  ulnar  carjials  and  uith  the  posterior  terminal 
branch  of  thc  anterior  interosseous,  assisting  in  the  formation  ol  the  dorsal  carpol 
nct-uork. 

Jut<t  ;is  it  reaches  thc-  postmor  surfacc  cil  thu  forearm  it  etves  ofi  a  posterior 
interosseous  recurrent  branch  (a.  interossea  retiirrens ).  w!iich  asccndb  belvecn  ihc 
anconciis  and  the  siipinator  brpvis  to  the  posterior  aurface  of  the  extcmal  condvle 
the  humenjs,  where  it  anastomoses  with  the  superior  profunda  and  the  anastomoli 
magna.      In  its  course  down  the  ann  the  posterior  interosseous  givcs  branches  to  ti 
extensor  mtiscles,  :ind,  tlirough  the  dorsiU  carpal  nct-\v<)rk.  it  takcs  part  in  lhesup|: 
of  the  articulations  c»f  the  wrisl  and  car|]us. 

4.  The  Ulnar  Nutrient  Artcry. — The  nutrient  branch  for  the  ulna  ari: 
from  thu-  ii]>pt.T  third  oi  the  ulnar  ;utery  or  from  *>ne  of  its  muscular  branches. 
frnm  the  anterior  interosseous.      It  enters  the  nutrient  foramen  »ituated  upoo 
anterior  surface  of  thc  bone.  near  its  outcr  border. 

5.  The  Posterior  Ulnar  Carpal  Artery. — The  posterior  ulnar  carpal  (raons 
carpeus  dorsalls)  (Fig;.  715)  is  sm;iJl.  It  ;iriscs  from  thc  inner  surface  01  thc  ulnar 
arten,-.  just  abfjvc  thc  pisiform  bone,  and  wincls  inuiu-d  bcncath  ihc  tendon  of  thc 
flexor  carpi  ulnaris  to  the  back  of  tht*  rarptis,  whcre  Jt  anastomoses  vviUi  the  i>ost' 
radial  carpal  and  the  posterior  interosseous  to  ftimi  the  dorsal  carpal  nct-work. 

6.  The  Anterior  Ulnar  Carpal  Artery.— Thc  anicritir  ulmu-  carjial  (ra 
carpeus  voluris)  ( Fi^;,  712)  is  aU<>  sniall.      It  arises  from  the  ulnar  arterv*,  just  abo' 
the  upper  border  of  the  anterior  annular  lijjanient,  and  passes  outward  upon  the  c 
pal  H^ments  and  beneath  the  long^  flex<>r  tendons  to  anaslomosc  with  thc  ant 
radial  carpal  and  anterior  interosseous  to  form  the  anterior  car[Xil  ncl-work. 

7  and  «s.   The   Deep  Palmar  Arteries. — The  tlcep  palmar  branches   Crai 
VAlarcK  profiinili)    (  Flij.    712 1  are  j^nven  off  irom  the  ulnar  artcr)-.  just  after  it 
cntered  the  palm.     The  superior  branch  arises  just  after  tlie  ulnar  arterj-  has  yxiss( 
the  pisiform  bone.  and  passes  rlorsallv  in  the  intcT\al  bct\veen  thc  flexor  l)re\-is  minimi 
di}^ti  and  the  aMuctor  minimi  rtij^iti.     It  thcn  perforates  theopponens  minimi  dipi^ 
and  terminatts  hy  iiiosculatinjj  witli  the  dcep  (>a!mar  arch. 

The  inferior  branch  arises  just  as  the  ulnar  arten,*  is  bcndinjj  to  pass  trai 
versely  across  the  jjalm.  It  pa.sses  dorsallv  between  the  flcxor  brcvis  minimi  di( 
and  the  lonjj  flexor  tendon  for  the  little  ling^er,  and  terminates  by  inosrulatjng  wii 
the  deep  palmar  arch.  near  thc  superior  branch. 

Frequontly  one  or  other  of  these  branches,  more  usually  the  superior  one, 
lacking.  and  onlv  one  communication  bet\vcen  the  ulnar  and  the  deep  palmnr 
exists.     In  their  passage  dorsallv,   lx>th  arteries  give  ofi  branches  to  the  adjai 
musdes. 


Lhe 

I 
1 


Mutculo-splnil  Dci 
Bnprrticul  bnmch  ol  supcrfur  pr<j(ui>d« 
Tcndon  ol  bicci 


Radial  mne.  cat- 

PoMcrlor  lnlcro»9cou>  ncrve 

Su[-iiiatot  bnvis 

RftdUU  rtcuncnl  anerT 


Radbil  ancr>- ' 

~  Povicrlor  InterosMims  aner\ 

Proiiatcr  radii  (en« 

£xtcnsor  carpi  radiftlis  lonjtior 

Eitdiio-radialis 


FI«xor  longiui  polIlcU 


Anterlor  rmdlal  catpal  artflrr 


Radlal  anery 
Prineeps  poli  ic  is— 

BnrKll  to  inperficlal  pnlmar  nrrl 


Radiatls  indicis 


Origiii  of  6uuerfidAl  Qcxors 
loitcr  con(]yIc 

Brechiaiis  aniicus 

Aiitcrior  ulnar  lecnrTCiii  artu^ 

PosterloT  ulnar  recim-«m  arterr 
nnar  anery 

<romaion  inTcroueous  art«r]r 

Vinar  ponion  ol  fl«xor  ptoliuidus 

rinar  arterv 

Antcrior  intcroMcounartCTjf 

—  AiiUrJor  inLcroB»»oti>  nerve 


Pronator  quadiali» 

Aittehor  uluir  catpal  «itery 
Wrl8t  joiiit 


risiform  bon« 

D«p  brancb  of  ulnar  artery 
t'lnaT  art«ry 
Dccp  paltnst  arch 
Palntar  intenMseoiu  aneric* 

^DiKil^t  arierka 


Dcvp  aileiics  ol  right  Ior«arm  and  hand;  flcaor  tniiace. 


Aittrrt»r  annular  lls&mvni 
Dmi  bntnch  ol  ulnar  aner« 
Di^ilol  branchetDl  m^tlian  ntriT 

Ahdiirinr  miiiiint  ih|{fti 
■•lcxor  brcsii  intnlnir  ditfil 


Sup«rficli)l  pKlmnr  «rch  ai>d  Iti  branches. 

remainin^  three  pass  downward   in   the  second.    third,  and   founh  inttimetacaj 
spaces  rcstinjj  upon  the  lumbrical  muaclcs,  aiid,  jtist  before  rrachinj;  the  clefts  oi  ihc 
fin:pers,  cach  rcceiv«^  the  cnrrcspondinjj-  pnlmar  internssoous  artcry  and  ihcn  di\i<lcs 
into  cv%'o  braiichcs.  ihc  coUateral  digital   branches  (aa.  di^italcs  volaies  propria«:). 
which  t-.xtL-nd  dislallv  upnii  the  adjacent  sides  vi  the  iiei^hlxiring  dij»its.      These  > 
latenit  branches  make  numerous  transverse  anastomoses  \viih  one  another.  espccu 
in  the  nci^zjUborhocnl  i)f   tlie  interphalanpeal  joints.   anit  tcniiinate  In  fine  bnuiche 
which  supplv  the  bulb  of  the  finy;er  .ind  the  bed  nf  the  naJI. 


Variations.— The  variations  of  the  digital  arteries  depend  prineipallv  f  1 1  upon  iheir 
portionAl  devehipnu^ni  with  rcgard  to  the  palmar  interosseou*;  vessels  from  the  deep  pala 
arch.  and  ( i )  u|K)n  variations  in  the  mode  of  fomiation  t>f  tht-  superficial  palmar  arch. 

The  palmar  iniernsseou^  branches  of  the  radiat  anastoniose  uiih  Ihe  dipials  }ust  before 
the  division  of  Tht-  laHer  intd  thelr  colbteral  branches,  and  i(  the  interossex  are  strniij>ly  deviJ^ 
oped,  Ihe  dt^ilals  are  apt  to  bc  o|  smatl  calibre.  and  niav  be  so  mnch  reditccd  in  si/e  that 
collaterals  of  one  or  more  of  tliem  mav  be  re^arded  as  contiiuiations  of  the  rorr»-<;pcini* 
piliiiar  inierossea-      Converselv.  althoiiEh  nnrmnllv  the  siippiv  fcir  the  mdi.il  side  of  the  iiK 
fiHKer  and  the  tliunib  is  frcm  tht*  dfcp  palmar  arch.  yet  *-K:VasionaIly  it  is  derived   from 
superfidat  arch._  the  princeps  pollicis  and   ihL*  radiatts  indicis,   the  branches   froni   the   ~* 
palmar  arch,  being  murh  rediicetl  in  size. 
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The  variatioDS  in  the  forniation  of  tbc  superticlal  palmar  ardi  are  fref|UL-nt  and  numcntas, 
and  mav  l>c  Kr"U|>»-'d  in  two  clas.scs  ;  ( 1  ^  thysc  in  u  hicli  adrliiional  bmnchcs  frum  ilit-  farcarni 
imrticipati;  in  llu-  furmatiun  of  thu  arch  or  rcjvlacc  tlit-  ra<li;il  in  its  conip<J5ilion.  and  (21  tliosc  in 
w  hicIi  thcrc  is  no  tnie  arch.  thi;  arteries  which  shuiild  jjarticipale  in  iis  iunnaiitJii,  aiul  iii  mjiik; 
casči  addiiioiinl  uncs  als«.  failin^  to  aiuisu»niosc  and  ciich  j,civin){  risu  indc-iHrruleiiilv  In  a  ct-rtam 
fiunilKrr  ui  <iiuilal  branchts.  To  tlic  lirst  «rt'  lh*.sc-  (■I.-isst.s  Ijt-lotig  the  cascs  in  whicn  ilic  niL-<itan 
or  antcrior  inttrrosseous  arter>'  anastonioscs  dirv.clty  \vith  tlie  arch  fomied  by  the  snt>crlicia] 
volar  and  thc  iilnar,  and  aJ.si.)  tltuse  in  uhich  tlic  .sui>crtlna]  vular  fail»  Ui  rc-acli  tht:  ulnar.  thu  arch 
bcinj;  fomud  by  the  unIon  ui  ihc  latlcr  vcs-st:!  «ith  llu-  mt-iHan  or  thc  aiUtrior  iniert>sseoiis. 
And,  finally,  the  arch  may  he  fonned  by  tlic  ulnar  artcry  alone,  no  direct  conimunicaiioti  taking 
plače  lH;iwffn  it  and  the  artt-ries  nicniluiit-d. 

In  Ihc  sccond  cla-ss  of  cases— that  in  tthich  Ihcrc  is  no  trne  arch — ^lUe  uhiar  and  \hv  >U|K-r- 
ficial  vf)]ar.  on  reachtnjj  the  palm,  divide  in  a  soniL'what  fan-like  maiinet  to  give  rise  to  ihe  di(,jital 
branches.    The  superhcial  volar  inay  contribute  the  fourth  di^tal,  as  well  as  the  veSMrls  lo  tlie 
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thumb  and  radial  side  of  tiie  inde.x  ( Fig.  714.  A  ),  or  it  may  be  llmited  to  thc  latter  vessels.  ali 
four  iii»rinal  disitals  beiiiK  deiived  frt»ni  Ihe  ufnar.  \\'ith  the  absence  of  ihc  arch  there  niay  Ik; 
ass<x'iaU-<!  an  extra  develniMnent  of  ihe  median  arterv.  whicb  continuL-s  disialtv  into  the  palm 
as  the  fourth  digital  vessel,  the  remainliiK  diRitals  and  the  radialis  indicis  and  princeps  pf>llicis 
iKrinu  supplied  by  the  ulnar  and  ndial  re.si>ectlvely  (  C ).  Or.  finally,  with  thr  extra  develoiMiiiini 
of  the  median  there  is  associated  an  absence,  more  or  Icss  complete,  of  ihe  snperficial  volar, 
the  median  giving  ofT  the  branches  to  the  radial  digit  as  well  as  the  fiMirth  diKital  (/»'). 


THE   RADIAL    ARTERV. 

Thc  radial  artery  (a.  radialis)  (Fljifs.  710,  712)  is  the  smaller  of  the  two  terminal 
branches  of  the  brachial.  whnsc  coiirse  it  continiies  downward  throiigh  the  forc^arm. 
It  arises  at  ihe  l>end  uf  the  elhow  and  passes  (iown  the  outer  burdcr  of  the  foreann  to 
the  Icvel  nf  thc  sty!oid  process  of  the  radiu:«,  u'here  it  bcnds  outwan!,  cur\*injj  around 
the  external  lateral  liKament  of  the  wrist.  It  ihen  extends  downward  over  the  pos- 
tcri(»r  sijrface  of  the  trapezium  until  it  reaches  the  interval  bet^een  the  first  and  second 
metacarpal  boncs,  and  here  it  a^ain  chan^es  its  direction  and  passes  forvard  into  the 
pahiiar  surface  of  the  hand,  across  which  it  is  continue<i  invvard  over  the  anierior  sur- 
facfs  o(  the  secoinl.  third,  anrl  fourth  metaearpals,  fomijn^-  uhat  is  temied  the  deep 
palmar  arch  1  arcus  volaris  profundus ).  It  terminatea  opposite  the  proximal  pari 
of  the  fourth  metacar(wl  interspace  by  anastomusinj^  \vith  the  deep  palmar  branch  of 
the  ulnar. 

In  accordance  with  its  pnsition  with  reference  to  the  fxiny  axis  of  the  forearm 
and  hand,  the  nidial  artcfv  tnav  he  regardcd  as  consisiingf  of  thrco  parts.  In  its  first 
or  antibrarhial  portion  it  is  prcaxial  in  position.  in  thc  second  or  carpal  p&rimi  it  is 
pc>staxiat,  and  in  thc  lliird  or  palmar  porlion  it  is  ajjain  preaxial. 

Relations. — In  it>  antibrachial  portion  the  counse  of  the  arterv  may  bc  indi- 
cated  by  a  line  dniwn  froin  a  point  midway  bctween  the  two  condvles  of  the  huinerus 
to  a  point  a!>ni]t  i  cm.  interna!  to  the  stvinid  process  of  the  radins.  fii  its  iipffer 
half  it  is  ovcrlapped  in  front  by  the  inner  border  nf  the  brachio-radialis  ("siipinator 
longusj  muscle,  but  Iower  duwn  it  ia  covercd  only  hy  thc  deep  and  superficiai  fascia: 
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and  the  skin.     Posteriorly  it  rests  successivelv,  from  above  downward,  upon 
tcndon  of  the  biceps,  the  supinator  brevis,  ihe  pronator  radii  tercA.  the  radinl  ponifio' 
of  the  flexor  subllinis  dijjitorum.  the  flexnr  longus  pollicis,  the  oulcr  Itordcr  U  tlic 
proiiator  quadrat»is,  and  the  anterior  surface  of  the  lower  end  of  ihe  rndius.     Intur 
nally  it  is  in  contact  \vith  the  proiiator  radii  teres  in  its  upper  third,  and  throuLi 
llie  rcst  of  its  course  with  llie  outcr  border  oi  the  flexor  carpi  radialis.      Extemjii;.  ;i 
is  in  relation  throughout  its  eiuire  lenj^h  with  the  brachio- radialis.  and  in  the  midcfle 
third  of  its  course  it  is  in  contact  wilJi  the  radial  ner\-e.     Two  ^'cna:'  comites  accom- 
pany  the  artcry,  lyin^  to  its  inner  and  niitcr  sides. 

In  its  carpal  portion  the  ratlial  artery  rcsts  at  first  vipon  ihe  cxtemal  laleral 
ligament  of  the  \vrist  and  theii  upun  the  posterior  surface  of  iht  irapeziuni.  It  pasacs 
beneatli,  st.iccess.i\e1y,  tJie  lenduns  of  the  extensor  ossis  metacarpi  pollicis.  the  exleq^M 
sor  brevis  poUicis,  and  the  extensor  longTJS  pollicis,  bein^;  covered  in  iht  inten^^^ 
bc'tween  the  last  two  and  to  ihe  nlnar  sifle  of  the  extensor  lonjins  pollicis  oniv  by  tbr 
skin  and  fascire,  in  which  are  some  branches  of  the  radial  iiene  and  tributaries  of  the 
radial  vein. 

In  its  palmar  portion,  as  it  passcs  forviard  ihroiigh  the  proximal  portion  of  ihc 
first  intermetacarpal  sjKiL-e.  the  artery  lies  Ijetueen  the  two  heads  of  ihe  first  dnrsal 
intcrosseous  muscle.  It  then  bends  inw;ird  beneatb  the  oblique  head  n[  llie  adductor 
pollicis,  an<!,  either  jjenetratinjt;  ihat  miiscle  or  passinji;  betueen  it  and  the  tninsven* 
head  of  the  sainc  muscle,  is  continued  ulnar\vard  beneath  the  tendons  of  the  Inng 
flexors,  restinjj  ii|>on  the  bases  of  the  melacaq)al  Ix)nes  and  ufMin  the  intern^^t^His 
muscles. 

Branches. — Fruni  itb  antibrachial  portion  ihc  radial  aner>'  gives  oS  numer- 
oiis  Piuscuiar  branches  tu  the  niuscles  on  the  radial  side  of  ihe  forearm,  and,  in 
addition,  jjives  orij^in  to  (i )  the  radiai  recurfetit,  (2)  the  anterior  radiai  carpai^  and 
(3)  the  supcrjicia)  volar. 

I-Vom  its  carpal  portion  it  gives  rise  to  (4)  ihi:  postcrior  radiai  carpai,  (5)  the 
dorsalis pollicis,  and  (6)  ihc  dorsalis  indicis. 

Krom  its  palmar  portion  its  bmnchcs  are  (7)  ihc  princeps  polficis.  (8)  the 
pahnar  inUrosseous  (of  wliich  there  are  llireej,  and  (9)  the  reciirrenl  carpaJs. 


e  d*:*el-      1 


Variaitons.— The  high  oripin  of  the  radial  has  already  been  considered  in  dlscussi 
variHtiiiiis  of  tlie  brachial  arterv  (pa^e  774).  It  is  tlie  last  of  the  forcarin  arieries  tu  bc 
ojjed  Ml  the  ctimitaralive  series,  aiid  its  relations  wiih  ihe  ant-rial  su|i|il\  tu  the  hand  is  dueto 
sccoiidarj'  anastomoses  which  it  makes  with  vessels  orijjinaHy  present.  uhereby  it  has  come  W 
eive  firigiri  Ui  niativ  liranches  formed  befnre  its  appearaiice.  Thus  the  dorsalis  Indicis  and  the 
dursalis  imjilicis  are  primarilv  digital  brai;cbes  from  the  dorsal  inU-rosseous  artery  of  tbc  firsl 
inteniietacan^aj  space.  and  tnis  arter>'  arose  front  the  posterior  carpal  arch  and  has  becooic  a 
portion  of  the  raciial  hy  the  ana$t<nnosis  of  tliat  arter>'  »itli  the  aren.  Sinularly  the  portion  oj 
the  radial  whicli  (»asses  forward  bctueen  the  first  and  setond  mt:tacanMils  to  join  ihe  drtp 
palmar  arch  is  primarily  the  first  posterior  perforatinp  vessel,  which  has  secondarify  becomc  '*^ 
<\ff.\i  prtlniar  rtfipartint  i-nntiniiation  of  \\\v  radial,  and  has  broURbt  that  \essel  into  direct 
tinuttv  with  the  arch  anrl  jjiven  it  the  branches  which  original!)  arose  fmm  that  ve^iel. 

The  secondarv  anastomoses  of  the  oricinal  radial  with  pre-existinE  vcsscis  havc.  howev 
become  uell  estabiished,  and  varialions  of  the  radial.  other  than  it"*  high  origin.  are  raf 
uncommvn.     It  has  l>een  ol>ser\'ed  to  terminale  in  an  anasloinosis  \vith  an  cnlat^cd  ixi*it 
carpal  arch.  or  in  the  lower  part  of  Ihe  fore.irm  by  anastomosis  utth  the  anterinr  interosM 
artery.     Its  absence  helow  the  |xiint  where  tlir  radial  recurrent  is  Kiven  off  has  aiso  bcen 
«en.'ed,  its  territory  in  siich  cases  l>einjr  »upplied  bv  the  interoRseoiis. 

Occasionallv  it  passes  to  the  dorsal  surface  of  the  ami  nnich  hi^her  np  than  ustial.  and 
such  cases  the  suiierlidiil  \olar  braiich  aIso  nrises  at  a  niiich  hisher  level  Ihan  iisiial  and  pas 
down«ard  aIon>j  the  lim-  iisuallv  occupii-d  hy  the  ra<hal  artenr'.     U  isan  exceedingly  slenderv 
srl,  and,  Ix-inK  felt  at  Ihe  plače  where  the  pulse  is  usually  cxaniincd,  may  give  rise  to  errnneous 
conchisions  as  to  the  qi]aLity  of  th.it  phenomenon. 


Practical  Considcrations. — The  radial  artery.  like  the  ulnar,  is  ihc  subj 
of  idiopathic  aneurism  onlv  vvith  j*roat  ranti,',  but  a  stah-wound  mav  rx«u!l  in  a  trau- 
matic  aneurism.  or  niay  necessitate  iminc^liate  ligation  for  control  of  hemorrhage. 
The  vcssol  mav  bc  tied  in  any  pnrt  of  ils  course. 

I.   At  the  upper  third  v\  ils  antibrachial  portion  it  is  reachcd  throujjh  an  inctsii 
made  on  ihc  line  describcd  (z*ide  supra),  which,  after  the  deep  fascia  is  opened 
should  disclose  the  interspace  between  the  brachio-radialis  and  the  pronator  r; 
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teres.  This  is  often  indicated  by  a  yeIlowish  Ccellulo-ftitty)  line.  The  fibres  of  the 
former  mtiscle  are  almost  parallcl  with  the  long  axis  of  the  forearm  and  overiiq  the 
ancry  ;  those  nf  the  lalter  are  oblique  and  lic  clo&c  to  llie  iimer  side  of  the  vesscl. 
The  ner\'e  is  so  far  external  ihat  it  is  not  likelv  to  be  sten.  The  artery,  with  itd 
vensE  coniitcs,  lics  on  the  supinalor  brevis. 

2.  At  the  middle  uf  tlie  foreann  the  incision  is  inade  011  tlie  same  line.  The 
same  relations  cxist.  excepl  that  thert;  the  nene  is  usually  very  near  to  the  outer  side 
of  the  artery,  which  now  lies  on  the  tcndon  of  insertion  of  the  pronator  radii  teres. 

As  the  brachio-radialis  is  not  vcry  widc  at  this  part  (espcciallv  if  the  arterv  is 
sought  for  at  the  Iou'er  cnd  of  the  middle  third),  it  is  very  easy  to  cxpose  the  outi-r 
instead  of  the  inncr  bordcr  uf  the  nntscic.  in  which  casc  the  niuscie  is  apt  to  be  dniwn 
inward,  and  uhen  the  depths  of  tiie  w'Ound  are  opeiied  up  the  radial  ner\-e  is  reached. 
This  is  the  common  error  of  beginners. 

The  tendon  of  the  brachio- radial  is.  as  a  rule.  ftrst  makes  its  appearance  at  the 
outer  border  of  the  muscie,  so  that  if  this  tendinous  edgc  is  e.vposcd  the  operator 
wiU  know  that  hc  has  laid  bare  the  vTong  side  of  the  muscie.  The  inncr  border 
of  the  latter  remains  muscular,  until  it  ends  somewhat  abruptly  in  the  tendon 
(Trevea). 

3.  At  the  i&iver  third  the  incision  should  be  niade  nudway  bettteen  the  tendon 
<A  the  brachio- radia  lis  and  that  of  the  flexor  carpi  radiaHs,  the  latter  of  wliich  may 
be  made  prominent  by  strongly  extending  the  hand.  The  vcssel  is  ver^'  supcrficial, 
and  is  disclosed  as  st:)on  as  ihe  thin  fascia  is  iii\  ided.  The  ner\'e  has  left  the 
vessel  altogether  (at  a  level  of  froni  three  inches  above  the  wrist  to  the  mi<ldle 
of  the  forearm)  and  has  passed  under  the  brachio -radialis  tendon  to  the  dorsum 
of  the  hand. 

4.  In  the  triangular  fossa  between  the  lower  end  of  the  radius  and  the  ront  of  ihc 
ihumb  {iabati^re  anatomigut:),  bounded  extemally  by  the  tendon  of  the  extensor 
longus  pollicis,  internallv  by  the  tendons  of  the  extensor  hrevis  poUicis  and  the 
extcnsor  nssis  metacarpi  pollicis,  and  supcriorIy  by  the  tnferior  niargin  of  the  postcrior 
annular  li^amcnt  (Fin-  716).  the  radial  artery  may  occasionally  requirc  ligation  on 
account  of  wound  or  of  aneiirism.  An  incision  one  inch  and  a  half  long  should  be 
made  obliqucly  across  the  fossa,  observing  to  avoid  one  of  the  chicf  radicles  of  Ihc 
radial  velii,  \vliich  lies  in  the  sufjerrtcial  f;iscia  iinmediately  in  thecfjurseof  the  \vnntid. 
After  opening  the  fascia,  and  displacing  some  loose  adipoae  tissue,  the  arterv  \vill  be 
reached  at  the  bottom  of  the  depression  between  the  tcn<lons  of  the  thumb.  It  is 
desirable  to  avoid  opening  the  sheaths  of  the  tendons  or  the  joint  betwecn  the  scaph- 
oid  and  irapezium  ;  these  bones  together  \vith  the  base  of  the  first  metacarpal  form 
the  floor  of  the  space. 

The  collatt-ral  n'ratfa(wn  after  ligation  of  the  radial  is  carricd  on  as  after  ligation 
of  the  iilnar,  q.v. 

IVounds  of  a  palntar  or  carpa!  arch  are  apt  to  bc  troublesomc  on  account  of  the 
occasional  difficultv  in  finding  and  securing  bolh  ends  uf  the  dividcd  vcssel.  anrl 
because  of  the  vcry  free  anastomosis  betwecn  the  palmar  and  cari)al  arches  and  the 
interosseous  vessels,  which  leads  to  recurrcnt  hemorrhage,  even  after  ligali<.in  of  bolh 
radial  and  ulnar.  Compression  over  the  wound,  lirm  bandaging  from  the  fingcr-tips 
to  the  axilbi,  and  elevation  of  the  limb,  aro,  for  thcse  reasons,  the  methnds  usiiallv 
tirst  emploved.  and  if  applicd  thoroughlv  will  gcnerallv  be  effectual,  Kigation  nf  the 
brachial  is  indicatcfl  \vhen  these  have  failed,  on  acconni  of  the  necessity  for  getting 
above  the  interosseous  anastoniotic  supply  (ztidf  sttpra). 


I.  The  Radial  Recurrcnt  Artery. — The  radial  recurrcnt  (a.  recurrcnsradialis) 
(Fig.  712J  arisL-s  froni  the  uuter  siirface  of  the  radial,  sfiortlv  below  its  origin.  It  ts 
at  first  directed  downward  iipon  the  surface  of  ihe  supinator  brevis,  but  quickly 
bends  upward  towards  the  extemal  condyle  of  the  humorus,  passing  Ix'tw'etn  ihe 
radial  and  posterior  interosseous  nerves  and  Iving  beneath  the  supinator  Icmgus. 
It  gives  numerouH  branches  to  the  supinator  longus  and  lwcvis  and  to  the  extensiir 
carpi  radialis  longior  and  the  cxtcnsor  carpi  radialis  hrevior,  and  tenninates  al  i!ie 
cxternal  condyle  by  anastomosing  with  the  superior  profunda  from  the  brachial 
artery. 


Ji 


of  thc  radial.  Ii  pas«ics  inuard 
beneath  the  Hexor  teadtins  nI 
alKiut  ihe  loiver  bordcr  o(  tbt 
pronator  qtm(lmtiis,  and  breaJu 
lip  into  a  miniber  of  smalp 
hranchcs  whirh  anastomnj 
\vitli  liranches  frnni  ihe  anlrrifl 
uhiar  carpal.  ihe  anterior  ime 
oiseoiis.  and  ihe  recurrent  < 
(kUs  tn  form  an  anterior 
net-\vork.  From  this  net-wor| 
branches  pass  to  Lhc  wrisl 

10  ihe  carpal  articiilations. 

3.  The  Superficial  Vd 
lar   Arlery. — Thc   &upcrfKTi| 
volar   (ramus  volaris   »upcr 
alis)  (Mk-  7'3)  ariscs  uaual 
just  tthcre  ihe  radial  bends < 
\var(i  and  l>ackward  to  rearh  1 
jKisterior  siirfacc  of  the  vri^ 

11  is  usuallv  ralher  slendc 
althoii^h  variable  in  sizc,  and 
is  directed  downward,  pascšing 
eithcr  over,  throufjh,  orbeneath 
the  adductor  pollicis,  suppUins 
that  and  ihe  other  miisrles  nf  tbr 
thenar  cniincncc,  and  tcrminatcs 
usuallv  by  anaslnniosiiig  vi^ 
the  super^ciai  palmar  branchj 
the  ulnar  to  form  ihe  superiic 
palmar  arch. 

Variations.  —  The    supcrftcul 
volar  is  somcwhiit  variable  biith 
tosize,  ori};in.  and  miKlf  oi  titm; 
tion.     It  accasionnllv  ariscs  high 
iipon  the  radial,  and  in  such  c. 

tliat  vf-ssti  |»aRSt^  to  thc  [xjsle   

surfaccof  the  armat  a  nuich  higher 
Icvel  ihan  usual.  Not  infrequently 
it  lakus  110  part  in  Ihe  fomiackm  df 
lile  stiperllcial  palmar  iirch,  aDd 
niay  tenninate  in  the  muscles  ~' 
the  thenar  eininence,  the  dij  *" 
bmnches  t>einK  ali  Riven  off  t»j 
superficial  palmar  bnmch  oi  \hf 
ulnar ;  or,  on  the  coniran".  np|Jc.v^ 
ing  as  a  »ell-developed  siem. 
may  dividc  distn)Iy  intn  frum 
to  lourdipital  arterii~s.  tlie  rem: 
ing  lUK-s  ari';in>;  din-nly  fnvn 
s(i|>erricial  (k-ilmar  hranch  ut 
ulnar  or  partij-  frnm  that  and  \k 
from  thc  nicdian  artcrj-  (jmt;«- 1 

4.  Thc    Posterior  Ra- 
dial   Carpal   Artcry. — Th- 

posiL-rior  raiiial  carp;il    { rai 
car^ieiisdorsalis)  (Fig.  715)  ia 
small  branch  which  is  Riven  off  from  the  radial  jtist  as  that  \  cssel  passes  bcncath 
tendon  of  the  cxtensor  osas  mctacarpi  pollicis.      It  j)asscs  horizonlallv  inwar<I  bcne 


Aricrlm  o(  utenftor  lUTfacv  oi  lorvarm  attd  bAnd. 
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the  tendons  o(  the  extensiir  ciir]>i  radialis  longiur  and  thc  exten8or  carpi  radialis 
breuor.  aiid  unastomoses,  uillK-r  directly  or  bv  menns  of  a  niimber  of  small  bninchesi, 
witli  ihe  |x>stfnor  ulnar  car|»il.  forming  a postcrhr  catf>al  anh  or  m.l-work. 

Branches. — Kruni  thc  pusicricjr  oin^^'  'i^''  ^^'^  net-work  a  lonRitudiiiiil  stent  piisses  disully 
m  tach  "I  the  iliree  iiiner  inlemietacariwl  spft«^.  These  art;  ihe  dorsal  inteioseeous  aneries 
^aa  inciacari>cn(;  Ji>ri«Ies}.  At  the  lipi>trr  txlrert»ily  of  its  jntcrnit-tacarpal  spaiteacli  ititi'ri>>^si.-i>iis 
artcr>*  rrci-ivt-s  thc  cnrresponding  pcrioratinK  branch  (rom  the  palmar  interosseoiis  arttrv, 
and  when  it  rcachcs  thc  iiilen-al  f>et«eeii  the  baSL-s  ol  the  proximal  phalanKe^.  it  tlivides  inio 
tWO  branches.  which  ruii  forwartl  ujkki  \\v.-  iiintrr  and  oultrr  suriacts.  rcsiHrctivrlj'  uf  Ihc  prttKimal 
phaliuiges  of  tlie  adjac<.*nt  dijfits  and  tenniuate  in  small  branchts  itiitni  tht-se  (ihalan^s. 

A  sleiKlčr  liraadi.  which  ariscs  citlitr  (iircclly  froin  ihc  Uur<ial  carpal  arch  or  froin  thc  hi- 
terosseuiis  artcr\'  of  thi-  ftnirth  iutennetacarpal  spacc.  passcs  alunj;  thi-  inner  bordt-r  vA  thc  metacar- 
paland  pr<ixinial  phalanx  of  tlie  liltli.- fni^jer      It  tenniiiates  upoti  Ihe  pru.\iinal  plwIaii\of  iv-idigit. 

Variations. — Coiistdt; rahle  varlalioii  ijccurs  iti  Ihe  size  »>l  thc  dt>rsal  iiiteri)ssci>us  arterics. 
Thai  Nvhich  tra\ erees  the  fourth  inlentielacarpal  space  Ls  sometimes  wanting,  while  that  of  ihe 
srcotul  space  is  somctinies  of  coiisiderable  size  and  maj;  arise  directiv  front  the  radial  arttry. 
Occasionallv  earh  arttry  unclerjjcK-s  a  suddeti  incrcase  of  cahljrt-  at  the  |X)inl  u-hcre  it  is  juinctl 
by  the  perforating  branch  from  the  deep  pahnar  arch,  and  mav  appear  to  be  the  continuation  of 
the  perforating  branch.  Uhere  it  divides  into  its  two  tenninal  branches.  cach  internsseous  i;ives 
off  an  inferior  perfonittng  branch,  which  passes  foruard  to  coinniunicaU-  uith  the  cnrresiiomling 
patmar  digital  arten.* ;  but  these  (»erforaling  branches  are  freqiiently  w:niting,  uith  Ihe  e.Nceplion 
of  that  given  off  from  the  ar1ery  of  the  second  intermetacarpal  space. 

5  Thc  Dorsalis  Pollicis  Artcry. — Tht*  ch»rsalis  jM>nids  (Kip.  715)  is  a 
slendcr  artery  wbich  ariscs  frnm  the  radial  just  hc-forc  il  passes  btncath  the  tendon  of 
the  extensor  lonj^iis  pollicis.  It  pa.s.S(.*s  distallv  aUirj;  thf  dt)r.s;il  surfacc  *)f  the  Hrst 
metacarpal  and  ti-rmlnates  upon  thc  dorsitm  of  the  tii"st  phalnn.\  of  the  thumb. 

6.  The  Dorsalis  Indicis  Arteiy. — Thc  dorsalis  indlci.s  ( Fi^.  715)  ariscs 
(rotil  the  raiiial  jusl  as  it  posscs  bctwet;ii  the  lwo  hcadsof  ihe  firsi  dorsal  interosseous 
muscle  10  cnicr  thc  palm  uf  ihc  haiid.  It  jja-ssus  distally  aloii}^  ihu  radia]  IjordtT  of  the 
second  metiicarpal,  resting  upon  the  firsl  dor^  interusscutis  muscie,  and  temiinates 


E»len«or  carpi  redUlIs  lonsior 
Lourcr  rxtrenaity  of  ndius 
Radial  arterr 


Fu;.  716. 

ExleDftur  longus  pollirit 

Donalu  tndlcis 


Kxt«n«at  omia  nictacarpj  tioDtcn 

ExtMis4>r  brcvis  |Mil1icis 


Dtosectioii  »how-rnK  rclalion  nI  radial  aftfry  to  CKternor  lenrion«  In  "»nufi  baz." 

«jK)n  the  first  phalanx  of  ihe  index-fingcr.     h  frcqitcntly  gives  off  a  small  branch  which 
passes  alon^i:  the  iiiner  border  of  the  nielatarj»at  and  first  pha!anx  of  thc  thumb. 

Variationa.— The  tionialis  iiulids,  tcjgether  u'ith  the  carpal  portinn  nf  the  radial  distal  to 
thc  point  at  wliich  the  ptisierior  radial  carpal  is  given  off,  represents  thc  dorsal  inli-msseuus 
artery  of  Lhc  first  intermetacarpal  spare  Tlie  branch  10  the  inner  border  of  the  tluinib  repre- 
sents one  of  tlie  irmiinal  brHtiches  of  thai  artery,  aml  freqiiently  anses  directly  frcim  the  radial 
opt>osite  Ihe  niaiii  stem  of  the  dorsalis  indicis. 

■  7.  The  Princeps  Pollicis  Arter/. — The  a.  princeps  pollicis  (Fig.  717)  arises 
from  the  radial  just  as  it  etncrj^c^  from  l>ctwccn  lhc  lwo  headsof  iht  first  dorsal  inter- 
osseous miisdc  and  is  honidinj*  horizontallv  inward  to  fotm  the  deep  palniar  arch.  The 
artery  passes  directiv  distally,  restin^  upon  the  palniar  surface  of  the  fir^t  dorsal  inter 

,osseous  muscie  and  being  covered  by  the  adductor  pollicis.     While  stili  l>cnealh  the 
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caput  obliquum  of  thc  adcluctor,  the  vesstl  frequenitly  divides  inlo  two  branches.  ont  ol 
u-hicli  is  conlinucd  disulJv  aU>n^  ihe  radial  border  oi  the  index-finycr,  formini;  uhai 
has  bccu  termcd  the  a.  radialis  indicis  ta.  voluris  Jndicis  raciialis).  uhile  ihcotiH-: 
exlends  atong  the  lirsl  mctacarp^l  aml,  passing  hetv,ecn  the  two  huads  of  the  adductor 
divides  bciicalh  thc  tendun  of  llic  flcxor  loiigua  pollicis  into  two  branches.  wliich 
pass  distallj' alon^;  tht  pahnar  surface  of  tht  thuinb,  one  along  the  innt-r  aii' 
other  along  the  outcr  border,  aiiastomosing  \vith  thc  branches  o!  the  dorsalis  p.-l. 

Variations.— The  a.  princeps  pollids  is  in  reaJity  the  nalniar  interosseous  arterj'  of  the  hr-i 

intemietncarpal  space,  and,  when  develoj>ed  as  dcscrib«?a,  corresponds  in  the  mranKer^ ■ 

its  branches  wit!i  the  dorsalis  indicis,  iiiji;L-ttic-r  Ktth  ilie  ■cloi-sitlis  [»Jlicis.     Kretiueritlv,  li'  ■ 
the  hninch  to  ihe  radial  lM>rder  c)f  the  index-tinK'^r  is  lacking,  or.  on  the  otJier  haiid.  il  i:  i,    . 
well  developed  and  arise  dii*ctly  from  the  deep  palniar  arch,  or  sometimes  bolh  Jt  and  ibe 
princeps  pollicis  are  derived  from  the  superficial  palinar  arch  (page  7S4). 

8.  The  Palmar  Interosseous  Artcries. — The  palinar  interosseous  arterits 
(aa  metacarpeae  volares)  are  three  in  number,  and  arise  from  the  deej)  patmar  arch  a$ 

Fig.  717. 


Bjuiiul  artcTT- 


-Ulnar  armr 
-Autcrior  carpal  MaaHi 


Aucftor  cmrpal  btafich- 
St^Mrfidal  volar- 


Poslcrior  CArpal  bninch- 

Melacar|uil- 

Doi-nlespullub. 

RadiAl  ■nen-- 

Princcps  pollicis-^ 

Radialis  lndlcl&- 

DonalEi  indtcls- 
Rnt>i-h  tram  ractijiHK  in- 
dicis for  9U[>crficial  arcli 
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J*aMcrlor  orpal  bnucb 


rterior  carpal  bnnch . 


PoMertor  carpal  arcb 

__  Dccp  btancfa  ai  nlnar 
A  ](crforaliri|[  braiKh  of 
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Sni^rtn  i;i1  palnurarch 
_Ix.r--Ti  iiiiertMMOus 

«ncricft 

-Pilmar  inleraHCDOs 

arterica 


b 


.Dlfltal  aitrrlca 


SctnidiafTani malic  recotuRniction  ol  right  h»nt1,  vlew«d  froai  palm,  sliovirig  relation«  of  arleries 
u>  lurface  «»d  lo  boofis;  voacU  on  donal  tnrface  ate  reprcientcd  la  ontUne. 

it  crosses  the  second,  third,  and  fourth  intermetacarpal  spaccs.     Each  artcr\' 
distallv  in  iLs  intermetacarpul  space,    restiiig  upon  ihe  interosseous  musclcs.  and 


A.^^^ 


^rtre 
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^a^  by  anastomosing  u-ith  the  corrtrsponding  digiial  artery  from  the  superficial  palinar 
arch  just  before  tlic  diyilal  di\ides  inco  ils  two  icrmiiial  branchfs.  Ininuniiatelv  al 
itb  uri^in  each  jxLliniLr  interusseou^  ^vet>  ofE  a  perforating  branch  ( ramus  pvrforansj 
which  passes  dorsally  bet\veen  the  adjacent  metacari>als  to  conimunicate  direcUy  \viih 
the  conresponding  dorsal  interosseous  artery. 

Variations. — The  palmnr  iTiurosscuus  arieries  vary  considerablv  in  stze,  according  as  the 
digital  brajiches  from  the  superficial  palnuir  arch  are  well  or  poorly  developcd  (pagc  784). 
VVnen  the  ulnar  palni;ir  liigiul  is  sniall,  an  extra  branch  niay  arisc  iroin  Ihe  Uecp  imlmar  arch. 
passin^  along  the  ulnar  bordcr  of  the  littJe  firger. 

P  g.  The  Radial  Recurrent  Arteries. — ^The  radial  recurrent  arteries  (Fig.  717) 
are  two  or  tiircc  small  braiiches  W'htch  arise  from  the  concave  suriace  of  the  dcep 
pahnar  arch  and  pass  proximalIy  over  the  caq»is  to  anastomose  uith  ihe  terminal 
braiichcs  of  the  aiitenur  Inlerusseuus  and  of  the  anterior  radial  and  ii]nar  carpal 
arteries.  By  the  anastoinosis  of  ihese  various  arteries  there  is  fornied  u]>i]n  the 
anterior  surface  of  the  carpus  a  net-work,  the  rde  carpale  volarc,  from  which  branches 
distributpd  (o  the  UTist  anrl  to  the  caqial  artictilations. 

The  Collateral  Circulation  in.  the  Forearm.— The  brachial  artery,  aftef 
beinjif  llgatcd,  win  cnnvcy  blood  to  the  forearm  arteries  by  means  of  ils  siiperior  and 
interior  profunda  branches  and  by  the  anastomotica  magna,  which  form  a  rich  anaa- 
tomosis  at  the  ellK>w-joirit  with  the  nidial  recurrent,  the  anterior  and  jnjslerior  ulnar 
recurrent,  and  the  posterior  intcrosseous  recurrent.  The  collateral  circulation  in  the 
parts  supplieil  by  the  ulnar  and  radial  arteries,  after  ligation  of  one  or  other  of  these 
vessels,  will  be  carried  on  by  ineans  of  the  dircct  aiiastomoses  l>etween  the  two 
arteries  in  the  superficial  and  deep  palniar  archea  and  alao  by  way  of  the  anterior  and 
posterior  carp;d  net-works.  To  the  foriner  of  these  net-works  the  radial  artery  sends 
contributions  from  it3  posterior  carpat  branch  and  the  ulnar  from  iLs  jx>sterior  carpal 
and  anteriur  and  pnsterinr  Interosse*>us  branches,  \vhile  to  ihe  latter  the  radial  sends 
its  anienor  carpal  branch  and  the  ulnar  its  anterior  carpal  and  anterior  intcrosseous 
branches. 

—  THE  THORACIC   AORTA. 

^»  The  thoracic  aorta  (aorta  thuracalLs)  (Fig.  718)  is  the  continuation  of  the 
descending  Jiinb  of  the  aortlc  arch,  and  begins  upon  the  left  side  of  ihe  lx)tly 
of  the  fourlh  thoracic  vertebra.  It  passes  downward  throujjh  the  thorax  in  the 
posterior  mediustinuin  and  terminates  be]ow  at  the  diaphragm,  behind  which  it 
passes  to  bca:ime  continuous  with  the  abdominal  aorta.  In  the  iipper  part  of  its 
coursc  it  lies  a  littlc  to  the  left  of  the  median  line.  but  it  lends  slightly  to  the  right 
as  it  dcscends,  and  cventually  occupics  the  median  line  just  bcfore  it  reaches  the 
<li;»phragni. 
H  Relations. — Anterior/v  it  is  in  relation  uith  the  left  bronchus  and  the  root  nf 

■■the  left  lung  in  its  upper  pari,  and  it  is  crossed  verv  obliquely  by  the  cesophagus. 
which  scparates  it  from  the  pcricardium  and  the  pi.>sterior  surface  of  the  left  auricle 
of  the  heart.  Pnst€rwrly  it  rests  upnn  the  bodies  of  the  eighl  lower  thoracic  ver- 
tebra,  or  rather  throughout  the  gre-ater  part  of  its  e.\tent  upon  the  anterior  common 
liganient  of  the  thoracic  vertebra?,  and  at  abmil  the  level  t)f  tlie  fifth  vertebra  h;LS 
passing  obliquely  upward  (Dehind  it  the  thoracic  duct  and.  at  the  Icvel  of  the  eighth 


^Lvertebra.  the  vena  hemi-azygos 


fr 


Uf)on  the  right  side  are,  above,  the  cesophagus  and  Iowcr  down  the  right  pleiira. 
The  thoracic  duct  passes  upward  upon  its  right  side  and  slighlly  Ijehind  it  ils  far  as 
the  rifth  thoracic  vertebra,  and  the  vena  azvgos  also  lies  upon  its  right  side.  bul  on  a 
plane  slightly  j>osterior  to  it.  On  the  left  sidf  are  the  left  lung  and  pleuni  alnive. 
and  below.  the  <esophagiis,  while  the  vena  hemi-azygos  also  lies  upon  its  left  side,  but 
on  a  somewhat  posterior  plane. 

Branches.— Tlie  branches  which  arise  from  the  thoracic  aorta  mav  be  divided 
nto  two  groups,  according  as  they  are  distributed  to  the  thoracic  viscera  or  to  the 
parietes.  The  visceral  branches  are  f  i )  the  bronchial.  (2)  the  (tsopka^eal ,  ;md  (3) 
the  mcdiastinat.  The  piirietal  branches  are  (4)  the  aoriic  inUrcostai  arteries,  and 
(5)  the  diapkrag matic  branches. 
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V«h«tions.— The  passa^e  of  the  ihoracic  aort;*  dou  ii  iht?  ri^ht  sidt-  of  ihe  vt-rtchril  coliurn 
in  the  uppt.'r  part  of  its  course  and  tlie  origin  from  it  of  Ihc  n^Iil  siibtlavian  artcrj  hdve  alrridj 
bvcii  diwusseil  in  i'<jnnvcti«>n  witli  ihc  variaii*.>ns  uf  ihc  aoriic  arch  ipage  724  K     !t  iv.i-  •W'- 

|x>inted  out  Ihat  buth  lht'Sf;ilinnriiialitit-sde|wnd  nnoii  thc-  mortf  or  It-ss  (H-rfi-rt  [icrsi- 
owcr  iMJrtion  ».»f  thc  right  primitivt  aoriic  arch.     Not  iiiirequemly  a  tnfxlilicaliun  ■■! 
tiuri  is  lil  bf  st-en  in  ilit-  existfnce  i»i  a  siiiall  branch  arLsinE  iront  tlie  U|ii»cr  pari  uf  du  liiui^it 
aorta  and  ]>.-i<»ing  iibli<|Ut-]y  upuard  aml  iu  tlu*  ri>;ht  Itehino  tliu  rfm>pha);tts.     Ttii<  is  the  Brtem 
aberrans,  and  ii  is  b»  be  rt-gartled  as  a  [Hrrsisiffice  in  a  ni  dimen  ta  rj-  cnditionot  ihc  dts^"* 
linn  nf  thi-  ri^ht  primitive  aonic  arch,     It  is  rr^jardftl  by  s<in>c  authurs  as  a  nornuil  bnincli 
thiiracic  anrta,  bnt  it  i^i  soineuhat  incoiistanl  in  its  <icnirrenc».*.     <7)ccasiona|ly  it  anaslO 
with  the  firsl  orsecond  imerc«,»sial  branchi-s  uf  ihe  superior  intcrcostal  arter)'  (paRc  7651. 

I.  The  Bronchial  Arteries. — Thc  brnnchial  artcrics  (aa.  hroncbiales)  (K 
71S)  are  stjmeu-hat  variahle  in  mimlK-r;  whik'  ihree  are  tisiially  dcscrilK.-tJ,  ihi 
niay  be  redticcd  to  Uvo  or  incrcased  to  fotir.  Th<:y  arisc  from  thc  uppcr  poitii 
of  the  thoracic  aorta  and  pass  to  thu  riglit  aiid  luft  f:>ronchi,  and  are  conlinuL-d  al 
thcsc  to  supply  tlie  tissue  of  the  lunjjs.  The  right  bronchial  artery,  which 
frfquently  ari««j  from  tlie  first  right  aortic  intercostal,  passes  to  the  rijjht  in 
<if  the  cesopliaijus  and  applies  itself  to  the  postcrior  surface  of  the  rig-hl  brondtti^ 
alnnjj  which  it  passes  to  the  hirg.  In  its  conrse  it  gives  ofT  minute  branchcs  to 
ihe  ct-sophagus,  bronchus,  and  pericardium,  and  to  the  lyniphatic  nodes  in  its  i>eigh- 
biirhuod. 

The  left  bronchial  arteries,  \vhich  are  usually  iwo  in  number,  apply  th- 
selvcs  at  once  tu  tlic  posterior  surface  of  the  left  bronchus  as  it  passes  in  front  of 
aorta  and  are  cunlinued  alonjj  this  to  the  Junjj.  They  jjive  ofif  smail  branches  to 
cL-sophaj^us  and  to  neightx>rinp  !ymphatic  nodes.  The  upper  of  the  tfto  vcssels 
qiiently  arises  by  a  common  stcm  with  thc  right  bronchial,  and  may  be  the  ooly 
lliat  is  prcsont. 

3.  Thc  OSsophageal  Arteries. — ^The  cesophajjeal  branches  (aa-  oesoph; 
(Fig.  7  iS)  of  the  thoracic  aorta  are  aiso  varlable  in  number,  forming  aseriesftf  four 
sonietimes  five  or  six  smoli  vessels  which  arisc  in  succession  from  above  downw 
Jrom  the  anlerior  surface  of  the  aorta.      Aftcr  a  short  biit  someuhat  tortiious  con 
they  reach  the  cesophagus,  in  the  waU  of  which  they  branch  to  fnrni  a  net-work  w 
receives  branches  from  thc  bronchial  arteries,  from  thc  inferior  thyroid  abo\'C  and  the 
gastric  aitery  bdou. 

3.  The    Mediastinal  Arteries. — The  mediaslinal  arteries  (rami  pcricardl 
are  a  number  of  sinall  vessels  uhich  arise  from  ihe  anlerior  surface  t)f  the  thoi 
aorta  and  are  distributed  to  the  mediastinal  lymph-nodes  and  the  posterior  surface 
the  pericardium. 

4.  The    Aortic  Intercostal  Arteries. — The    aortic    intercostals    (aa.  inter 
costali-s)  CFijj.  718)  supp!ying  the  tissues  of  the  lower  intercostal  spaccs,  are  usuii 
nine  in  number  on  each  sidc.  whileatenth,  .sometimes  termed  the  subcostal  artery, 
runs  along  the  lowcr  border  of  the  last  rib,  supplving  the  upper  part  of  the  alnii 
inal  vvall.     The  arteries  arise  in  paii-s  from  the  posterior  surface  of  the  llioracic  ati 
and  pass  outward  over  the  bodies  of  the  vertebrar  to  the  intercostal  spaces.  ihosc  d 
the  right  side  being,   for  the  most  part,   somc'what    longer  than  those  of    thc 
otting  to  the  position  of  tlie  thoracic  aorta  to  the  left  of  the  vertebral  coUmm  throui 
out  the  greater  portion  of  its  length.      Arrived  at  the  intercostal  space.  each  art 
passes  obli<iuely  ruitward  and  upward  across  the  space  towarda  the  angle  of  the 
next  a!x>ve.  resiing  \ijKm  the  internal  intercostal  fascia.  and  covered  by  pleura, 
then  pierces  thc  intercostal  fascia  and,  as  far  as  the  angle  of  the  rib.  runs  between  t! 
fascia  and  the  extemal  intercostal  muscle.      On  reaching  the  angle  of  the  rib  the  arter)" 
passes  beneath  the  intemal  intercostal  mnscle  and  is  continued  aroiind  the  thorai 
wall  in  the  sulK-ostal  groove  of  the  rib.  and  bcttt'een  the  ttto  intercostal  muscles, 
terminate  usually  by  inosculatlng  in  front  w'ith  ihe  upper  of  tlie  two  anlerior  int 
cnstal  arteries  given  oflf  by  the  internal  mammarj*  or  the  musculo-phrenic  to  each 
intercostal    space.      The  arteries  which    [>ass  lo  the  tenth  and    ele\'enth  interci 
spaces  conlinue  onward   l>i'yond  the  e.\tremities  (tf   their  rorresponding  rihs,  a 

I  passing    between  the  obliquc  muscles  of   the  abdomen,   ana.stomose  ■nith  thc  d 

^  epigastric  arter}'.      The  same  arrangcnient  occurs  in  the  rase  nf  each  of  the  U- 

aortic  intercostal  rsubcostal)  arteries.     These.  however,  throughout  ihat  portion 
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their  course  in  which  they  are  in  reUition  lo  ihc  tweUth  ribs,  rest  upon  tlie  quadniliis 
lumljonim  muscles,  bmtMth  thc  trnnsvorsalis  (ascia,  and  at  the  outer  btjrdcr  oi  that 
inusclc  pas5  benL-ath  thc  hbrcs  ol  thc  Irunsversulis  abdoiniiiis,  and,  more  lateraliy, 
pt-rforatinjf  ihc  interna]  oblique.  comc  to  lie  between  that  muscle  and  the;cxtemal 
obliqiK-. 

Kelations. — In  thc  first  portion  of  tlicir  course.  whilc  passing  ovcr  the  bodics 
o(  the  veriebrie,  the  rijjbt  aurtic  intercostals  are  crossed  bv  the  thoracic  duct  and  l^y 
thc  vena  ;izygos,  and  the  upjKJ  ones  are  also  crosise-d  by  the  o.-sopha^ud.  Tliose 
oi  ihe  left  side  ;ire  crussed  by  the  vena  heniiazyKos,  and  boih  sets  are  covered 
by  thc  pleuni.  Opposite  tlie  heads  of  thc  ribs  ihc'y  are  crossed  by  thc  jjaiijflionated 
cnrd  of  thu  synipatlietic  ner\ous  system,  the  lo\ver  oncs  aiso  by  thc  splanchnic  ncrvcs, 
and  in  their  course  through  tlie  intercostal  spaces  thcy  are  in  relatioii  to  ihe  intcr- 
cosUil  veins  and  nerves,  each  arterj'  ]ying  beluw  its  conesponding  vcin  and  abovc  the 
nerve,  but  on  a  plane  shghtlv  posterior  to  both.  The  arteries  ol  the  uijper  spiices  lie 
at  first  below  the  corresponding  ncrves.  but  as  they  approach  the  lower  borders  of 
ihcir  ribs  they  cross  the  nen-es  obliqueIy,  and  throughoiit  thc  grcatcr  part  of  thcir 
cinirse  |H)ssess  the  relation  describetl. 

Branches. — Each  artery  gives  off  small  branches  to  the  bodies  uf  the  vertebnc  and  to  tlie 
pleura.  and  Uiroughoui  its  course  through  ihe  iiiKTcostal  spacc  numerous. 

(rt)  MuscuUr  branchcR,  \vhich  siipply  tlie  intercostal  niuscies,  Ihe  serratus  magnus,  and 
ihe  pectorales  major  iind  niinor,  anastomosinjr  with  the  ihonicic  branches  fr*»ni  (he  nxillar>' 
artcrv.  The  vessels  of  the  lower  spaces  and  the  subcoslal  aIso  suppiv  thti  iippi-r  [xjrtiuns  of 
Ihe  atKlomin^l  muscies.  ihe  subcostal  aiuistomosin^r  wiih  branches  of  ihe  uppemiost  Inmbar 
arter\'  and  with  ihe  ascendinj;  brancli  of  Ihe  su|xfrficial  circnniflex  iliac  ;  ihe  lower  vesseis  aIso 
givc  off  numerons  branches  to  ihc  diaphra^i  which  anastomose  wilh  ihe  phrenic  arteries 
from  Ihc  abdominal  aorta;  Some  of  ihe  niu.sciilar  branches  which  arise  from  the  vessels  of  the 
third,  fourth,  and  fifth  siiare-i  se-n<I  branches  lo  ihe  n)amniary  glaml.  nssistlng  ihe  perforatiiiK 
branches  oi  the  inlcm;d  inammarv  and  the  lonj;  ihoracic  branch  of  ihe  axillary  in  ilic  suppiv  of 
Ihat  structtire.  Tliese  intercostal  mammary  branchea  (rami  toaminarll  laternlcs)  mav  become 
ETcatly  cnlarKctl  diiring  lactalion,  and  niay  Kivt-  rise  to  cunsiderable  hemurrhajie  in  tht  operatlon 
Jor  removal  of  ihe  pland. 

In  addttion.  each  aortic  intercostal  ^ives  ofT  a  dorsal,  a  lateral  cutaneous,  and  a  collaieral 
branch. 

{6)  The  dorsal  branch  (ramus  piMcerior)  arises  from  each  artery.  just  as  it  enters  its  inter- 
costal space,  and  passes  dlrectlv  barkward,  in  rnmpany  with  the  posierior  di\ision  of  the 
corresp<)nding  spinal  norve.  hciween  the  necks  of  the  adjacent  ribs  and  interna!  to  the  sui>erior 
cosl«>transverse  iJKameiit.  Havinjj  reached  the  vertcbral  fjroove.  it  divides  Into  a  spina/ urni  a 
tnusajar  branch.  The  fornier  (ramus  »itioalis)  passes  ihrouRb  the  iritervertcbral  fnramen  In 
Company  \vith  the  root  of  the  spinal  nerve,  aml,  williin  Ihc  spinal  canal.  gives  off  branches  to 
the  body  of  the  vertebra  and  iis  neural  arches  and  lo  the  dura  mater,  and  aIso  branches  \vhich 
pass  lo  ihe  spinal  cord  and  anastomose  with  the  anterior  and  posterior  s]iinal  arteries.  The 
tnuscuJar branch  (ramus  musciilarls)  continues  posleriorly  in  the  direriion  of  the  main  stt-m  of 
thc  vcssel  and  divides  into  an  e.\ternal  and  aii  iiitemal  branch  which  pass  between  the  principa! 
mas.ses  of  the  tlorsal  mnsmlatiire,  supplyinK  these  and  terininatint;  in  branches  lo  the  intCRii- 
ment  of  the  back. 

(f )  The  lateral  cuuneous  branch  i  ramun  ratancna  laterallii)  arise*  at  ahout  the  axillar\  line 
and  perfnrates  the  external  intercostal  nmscie  in  companv  with  ihc  lateral  nitaneoiis  branch  nf 
thc  correspondinK  intercostal  nerve.  It  is  distribnted  \vith  Ihc  nerve  lo  ihe  intcgumen!  of  the 
tateral  portions  r>£  the  ihorax,  atsi*  supplving  the  »erraius  ma^us  and  the  pectoral  muscies 
and  anastoinosinu:  uiih  the  perforating  branches  of  the  intemal  mammarv  and  wilh  the  thoracic 
branches  ol  tlie  HxiilHr>-  arter>'. 

iif)  Thc  coHateral  branch  arises  ns  the  intercostal  approaches  Ihe  angle  of  its  rib  It 
passes  obH<|uely  outward  and  dow-mvard  to  the  upper  iKirder  of  thc  rib  next  heIow.  alonjr  \vhich 
itrunsto  terminale  by  anastomosing  with  the  Iower  of  the  lwo  anterior  intercostal  branches 
given  oFf  by  the  internal  mamtnar>-  or  tlie  miisculo-phrenic  lo  each  intercostal  space.  The 
cullaicral  branches  of  the  tliree  Iower  intercostal<;  are  small  and  inconslant  and,  when  present, 
lerminate  in  the  abdominal  wall. 

Variationa.—The  intercostal  arteries  of  the  first  and  seromi  spaces  nsualtv  arise  from  thc 
svipenor  intercostal  branch  of  the  subciavian.  bnt  occasionnlly  ihe  arterj-  of  thč  second  space. 
and  more  rarely  that  of  ihe  first,  mav  arise  fmm  the  thoracic  aorta.  Or,  converseIy.  the  arteries 
of  Ihe  ihir<l  and  fourth  intercostal  spaces.  as  well  as  those  of  the  first  and  second.  mav  arise 
from  Ihe  superior  intercostal.  thc  aortic  intercostals  betnp  confespondingly  reduced  in  niimber. 
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Occa.sionally  the  fM*cond  intcrcostal  is  formed  by  a  branch  from  the  firsl  aortic  interconai 
uhich  nins  upwarLi  lu  the  Sfcond  s|>;ice  «ver  the  neck  ui  thelhird  rib,  aiid  n  similar  ronditnn 
niay  bt  mt-t  with  in  ihe  iower  arlcrics,  two  or  more  intercoštal  spac«*  tjeiii^  -supplied  frooii 
comnion  siem.  I-'innlly.  Itic  ri^ht  aiid  left  arteries  uf  one  or  aH  of  the  palrs  fnay  anse  irom  a 
comnion  stem,  spriTieinjj  from  Ihe  iifistc-rior  median  line  oi  the  aorta. 

Practical  consiUerations  of  tfie  thoracic  aorta  are  discussed  with  those  ol  the  aonic  anji 
oii  p^c  736. 

THE  ABDOMINAL   AORTA. 

The  abdominal  aorta  Is  the  continuation  below  the  diaphragm  of  the  ihoraoc 
aorta.  It  may  be  said  tci  bej^jin,  thereftire,  at  the  lower  border  of  the  tvelfth  thondc 
vcrtcbra,  and  passcs  duwnward  uijon  the  btulies  of  the  four  upper  lumbar  vertelir± 
Iying  alniost  in  the  median  line.  It  is  usiially  descrihed  as  terminating  opposite  thr 
fourth  hinibar  vertebra  by  divuling  into  the  right  and  left  comnion  iliac  arteries. 
allhough  it  la  really  continuctl  onward  beyon(.!  ihat  point  as  a  relativelv  fetble  \-esa*:l 
\vhich  is  terined  the  middU  sacral  aricry.  It  seenis  advisable,  however.  to  adherel" 
the  classic  dcfinitlons  uf  the  arter\*.  and  tu  rcgard  ihe  middle  sacral,  for  purposca  «1 
description,  as  one  ol  its  branches. 

Relations. — Posteriorfr,  the  atxiominal  aoita  rests  upon  the  anterior  com- 
nion ligament  of  the  four  upiHT  lumbar  vertebra;  and  crosses  the  lefl  lumbar  vcins. 
Ankrhrly,  in  ils  ui^pcrnirisl  part,  it  is  invested  by  the  sympathetic  soIar  plexus.  frcttn 
which  brancheft  pass  downward  along  the  vcssel,  forming  the  aortic  plexus.  A  littk 
Kmer  it  is  cros^etl  by  ihe  splenic  vein,  the  pancreas,  ihe  lefl  renal  vein,  and  ihi 
third  portion  of  the  diiodentini,  and  stili  lower  it  is  in  relation  with  the  coils  oi 
the  small  intestine,  from  which,  however.  it  i.s  separateil  by  the  peritoneum.  Upm 
a  more  anterior  plane  there  are,  above.  the  left  IoIjc  of  the  liver,  and  the  stomadi 
and  iransverse  colon.  To  the  rif^ht.  it  is  in  rontact.  in  its  upper  part.  uiih  tht 
thoraric  duct  and  the  receptaculum  chyli,  which  lie  partlv  covered  hy  it,  and  wnth 
the  right  cms  of  the  diaphragni,  uhich  separates  it  from  the  inferior  vena  ca>"a . 
Iower  do\vn  il  is  in  direcl  contact  witli  the  vena  cava.  To  thf  left,  is  the  left  cru* 
of  the  diaphragni  and  the  fourth  portion  of  the  duodenum  above,  while  below  il 
is  separated  by  the  peritoneum  from  coils  of  ihe  small  intestine,  and  has  running 
alongside  the  left  spermatic  (ovarian)  artery  and  vein,  and  stili  more  Iaterally  ih« 
left  iirettT. 

Branches. — The  branches  of  the  abdominal  aorta,  like  those  of  tlie  lljoracic. 
may  be  divided  inlo  two  sets,  visceral  and  parietal. 

The  visceral  branches  are  (i)  the  caliac  axis,  (2)  the  superior  ntesenterit, 
and  (3)  the  inferior  mesmteric  artery.  These  are  median  unpaired  branches  vrhlch 
arise  from  the  anterior  surface  of  the  aorta;  in  addilion,  there  are  a  nunitx.'rof  pairrd 
visceral  branches:  (4)  the  inferior phretuc,  (5)  Hii:  suprarefta/,  (6)  the  rena/,  and  (7; 
the  $permatic  f>r  ovarian  arleries. 

The  parietal  branches  are  (8)  the  lumbar  arteries.  of  which  there  are  four 
pairs,  (9)  ihe  middle  sacral,  and  ( 10)  the  common  iliar  arteries.  Wilh  the  excep- 
tion  of  the  niitldle  sacral,  the  parietal  bnmches  are  ali  paircd. 

Considered  in  the  order  of  their  origin  from  the  aorta,  the  branches  are  ar- 
ranged  thus:  (i)  The  inferior  phrenics,  (2)  the  ca:liac  ajcis,  ij,)  \\\c  suprarenals, 
(4)  ihe  superior  mesenteric,  (5)  X)\e.Jirst  pair  of  lumbar  arteries,  (6)  the  rensbf 
(7)  the  spermatics  or  ovarians,  (8)  the  seeond  pair  of  lumbars,  (9)  the  infei'" 
mesmteric,  ( 10  and  1 1  )  ihe  third  and  fourth  pairs  of  lumbars,  (_  1 2 )  the  middlr  sa 
and  (13)  the  eomnum  iliacs. 

Variations  of  Iht-  abdominal  aorta  are  not  common.  In  cases  in  wliich  the  aortic  ardi 
bends  to  ihf  right.  the  abdominal  aorta  mav  lie  somewhat  to  the  right  of  the  median  line.  and  il 
has  bcen  obser\'ed  to  pass  downwfird  iiix»n  die  right  of  the  inferior  vemi  cava.  Variation.*  ald 
occur  in  the  level  at  *hii-h  the  jiorta  bifurcate^  intotbt-  i-otimii.ui  iliacs.  In  thr  majoritvof  r^ 
the  hifnrcaiion  is  opposite  the  middle  of  Ihe  fourth  lumbar  vertebra.  but  il  is  not  infrequmti, 
Iow»-r,  t-ikini;  plače  opposite  the  lourr  hidf  of  that  vertebra,  opposiie  the  succeediuK  inicr\<r* 
tebral  disc,  or,  in  rare  cascs,  opposit«.'  tlit-  iippcr  portion  of  the  fifth  vertebra.  Rifiircation  at  n 
htgher  Icvel  than  usuaJ  is  less  frequent.  but  it  has  becn  obser\cd  as  hijjh  as  opposite  the  imcf- 
vcrtcbral  disc  lx'tween  the  third  imd  fourth  vertebra:,  and,  in  ver>-  rare  cases,  ihc  arter) 
been  found  to  divide  as  high  .-is  the  sccond  lumbar  vertebra. 
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AIlhoUK^  Ihe  abdoniincil  aortic  steni  is  ver)  cunsiani  in  ils  relalions,  cinisid^^ni 
occiirs  m  Uic  ongin  ui  iis  braiicluts.     ^[ust  of  thest;  wiU  be  considercd  in  conm-ctJun  MiihV 
tJescriptioii  oi  Ihe  bnmrlu;s  runciTiiL-d.  biit  it  ni;iy  be  imied  liere  ihal  \vTy  irutiucinlj-  n 
of  siii:ill  branclu^s.  it-niitnating  in  tht;  nwKbbi.irinK  or^Hiis  nr  coiiiiective  tissue  and  l\nipl 

arisf  kom  tlie  aMoiniiial  aorta,  in  addition  lo  the  branches  uhich  luivt  alrcadv  Ik-^ii _, 

Thcse  small  Iimncbes  aru  rather  iiictiustant,  and  n)ay  arise  froni  either  the  anterior  siiri&t 
the  anrta,  in  uhich  casc  lhfy  are  niipaired  Vfssels,  or  in  piiirs  froni  its  sides. 

Their  existence  seems  lo  iiidicatt?  the  occurrence  oi  a  primitivelv  strictly  scj;mcnl3il  amn, 
nient  of  the  bratichf-s  of  tlie  abd*,»minal  aurta,  and  a  tjpt-condition  nas  lii-en  supi»i».st-d  lu  oti 
in  vvhich  the  aorta  pives  i>ff,  opiKisile  eadi  seRnK-nial  interval  thai  it  ii.isscs  thnrc  \xiin  ""^ 

sels,  uhich  arrangc  ihtniselves  in  ihrtt-  distir 
(,  Kiji.  719)-     *->iie  set  ari?;i'S  tmm  tlit:  anteriitr  su 
itic  aurla,  and  is  Lisu:illy  rcfhicerl,  t-ilher  bv  hLSH>n 
by  the  degeneraiion  uf  one  or  other  of  each  pair,  to 
sinijlt-  unpiiired  visst!  lor  each  segnii.*nt ;  .1  srcnnd 
arises  fnim  tht  sidcs  of  the  aorta  and,  like  the  firsi 
is  distributed  to  the  abdonunal  vlscera;  and  a  Lhird 
arises  froni  ihe  iK)sitTior  surface  of  the  aorta  and  b 
tribuled  to  ibe  abdoininal  pariete*. 

0(  the  unpaired  set  oi  vessels.  onIy  three  p« 
until  aduli  life  becoming  the  ctt-liac  axi!;  and  the  si 
t-rior  and  iiiferior  iiitsenleric  arltries.  lin.-  |K>silii>ii 
ctipied  by  these  vessels  in  tlte  adult  being-  dne  to 
dowiiward  mi^ration  uhich  thev  undergo,  tlie  orlii 
axis  representiriff  the  ventral  visceral  Tiranch  of  "" 
foi>nh  thoracic  or  possiblv  a  higher  sepueni.  tlie  sn 
erior  mesentertc  thal  of  the  se\enth  iboracic,  aitd 
inferior  niesenteric  thal  of  the  tucttth  thoracic. 
paired  visceral  branches  are  develoj^ed  niainlv  in 
nection  w  ith  ihe  embr>'(inir  kidnev  and  on  the  replai 
nient  tif  this  by  the  adult  or^an  the  niajorilv  ol  the 
<lisappear,  the  suprarenal,  renal,  and  !a>erniatjt  arte  ' 
nml  cerlain  inronstant  branches  U'htcn  are  lost  in 
nei^UborinH  connective  tissiie  repn-sentinK  thcm  in 
adult.     Of  the  parietal  ^laircd   set.  the  loiir  (>air5 
lumbar  arteries  correspond  tu  the  four  upper  liimlKir  se^ients,  uhile  ihc  common  iliacs  . 
Ihe  branches  of  the  fifth  lumbar  seginent.    The  hinibar  arteries  are  e^  idcntiv  seriallv  honiril* 
Kuus  u'ith  the  thoracic  intercosLals  and  present  niarv  .similarilie-s  to  the  louer  nieinl.>ers  of  th.ii 
heries.  l)Ut  the  coinnion  iliacs  are  )x:cnhar  in  thal  ihev  jfi\e  rise  lo  branches  uhich  ]\us<  t«i  "'" 
|>elviL'  viscera.  a  condilion  uhich  may  be  explained  by  the  fact  that  the  paired  visceral  brani 
of  the  ihird  lumbar  segment  unite  wtth  them  and  are  represented  by  the  h>-pogastric 
and  its  branches. 
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Practical  Considerations. — The  abdominal  aorta  is  the  subject  of  arrrurfsm 
miich  more  rarclv  thnii  is  the  thoracic  aorta,  berausc  of  the  relativelv  less  powe 
canhac  impulse  uhich  reaches  it.  'Ihe  sac  is  most  often  slluated  in  the  nei(^hl 
hfvod  o(  ihe  crdiac  a,\is  l^-cause  (a)  in  this  rcg^ion  ihc  arterv  has  Itjst  lIic  supf: 
afiortled  by  the  tendinoiis  arch  of  the  diaijhragni,  uhich  produces  a  coiislriction  j 
its  ttralls  at  each  ventriciilar  s\*slo]e  ;  (6)  it  ralher  suddenlv  contracb^  abotil  une 
a  half  inches  below  this  leve!  (aftcr  having^  j^ven  off  a  numlyer  of  larjje  bi^inche 
so  ihat  ihe  inten-cning  portion  is  soiueuhat  fusiforni  or  pftuchod  (Agnew)  ;  (f) 
pressiire  on  this  aonic  segment  is  increased  by  the  siidden  alteration  in  the  direrti^ 
uf  the  bloud-currenl  caused  by  the  prcscnce  of  these  braiichcs  { iho  inferior  phreniC 
the  ca-Iiac  axis,  the  suprarenals,  superi(>r  niesenlerie,  etc.):  and  (rf)  ihe  ualls 
this  point  are  said  to  b<'  intrinsicallv  weak.  often  jriving  way  (\VooIscy )  during  \n}t 
ttons  of  the  cadaver.  The  aneurism  mav  occupv  any  aspect  of  the  vessel,  but  19 
more  commonly  on  the  anterior  uall,  which  receives  less  support  As  it  enlarges  it 
will  caiise  some  or  ali  of  the  following  svinptoms  : 

I.  Tumor  in  the  epigastric  or  hyj>ochondriac  region  fusuallv  the  left  becau 
there  is  less  resistancc  from  surrounding  organs  and  becaiise  the  artery  inclinesj 
that  direction),  having  ihe  characteristic  bruit  and  e.Kpansik-  pulsation.  comraon 
capable  of  l>eing  outlined  by  palpation  or  grasped  ( dislinguishing  it  from  a  "  thra 
bing  aorta"),  and  unchanged  as  to  pulsation  and  iminilse  uhen  the  patient  is  put ' 
the  knce-elbow  posilion  (ellminating  gTo\vths  of  the  left  lobeof  tlie  liver,  the  pvlonis, 
or  the  pancrcas,  in  uhich  the  tumor  falls  foruard — (>,  do\vnward — and  the  impull 
lessens  or  disappears)  ('Oslcr).  2.  Drs^mra  from  interfercncc  wilh  the  dcscentj 
the  diaphragm.     3.   Dysfihagia  from  pressure  on  the  oesophageal  opening.     4.    " 
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6s/Vr  and  -omHittg  dirrctly  from  pressure  upon  the  stomach,  and  indirectly  from 
involvemcnt  of  the  šolar  plexiis.  5,  /aundice  from  compression  of  ihe  cominon 
(luct  and  duodenuni.  6.  Po/vuria  foUo\ved  by  afbnminuria  and  haniaturia  or  anuria 
fronti  pressure  on  the  reruil  ner\'es.  7.  Oidema  of  the  lejfs  and  feet  from  pressure  on 
the  asconding  cava.  If  tht*  tumor  enlargt^  p()sieriorIy  ihcrt^  i.s  apt  Id  1«*  aiso  : 
8.  Pain  in  ihe  buttocks.  thighs.  and  loins  from  ]>ressure  on  the  himbar  nent-s,  and 
in  ihe  back  from  pressure  on  the  snlar  pluxus  and  splanchnics.  <»r  from  erosion  of  ihc 
vertcbra  :  and  rarely  tlierc  may  bc  :  9.  VVt-akness  or  />ara/j'sis  oi  the  Io\ver  exlrciTiities 
from  involvement  of  the  curcl.  As  a  rule.  the  pain,  dislrcss,  and  disability  are  not  so 
great  in  abduminal  ;ls  in  ihoracic  aneiirisni,  because  of  the  greatur  mabilitv  of  the 
abdominal  contents,  which  can  bc  much  more  casily  displated  than  thosc  o(  the 

i, JDiiddle  or  posterior  mediastiniim  and  with  coiisequfnces  nol  su  directlv  threaleninjj  life. 

P  Abdominal  aiieurisms  rupture  into  the  retroperitoncal  space,  the  periloneal 
cavitv.  the  intestines  (most  oftcn  the  duodenuni).  or — aftcr  ulcerating  through  the 
diaphragin — into  the  plcura. 

Comjift-ssto/t  of  the  abdominal  af>rta  may  be  effccied  hy  special  tourniquetB,  the 
intestincs  being  ftrst  well  emptiKti  and  then  got  oul  uf  llie  \vay.  as  far  as  possible. 
by  rolling  the  iJutiunl  i»n  the  right  side  belore  applyiug  the  pad,  beiueen  which  and 
the  skin  a  soft  sponge  should  t>c  interposed.  The  pad  is  placcd  a  little  to  tiic  Icft 
of  the  umbilicus,  or,  bettcr — as  the  aorta  mav  be  median  in  position^lircrtlv  over 
the  pulsalion  of  the  vessel.  Macewcn  has  eftectivelv  controUed  (lic  abdominal  aorta 
by  throuing  the  weight  of  the  body  on  llie  aoita  through  the  closed  right  hand  placed 
a  little  to  ihe  left  of  the  middle  hne,  the  knuckle  of  ihe  indexfinger  just  touching 
the  upper  border  of  the  umbilicus  \Vith  tj\e  left  band  the  arrest  of  the  I)lood-cur- 
rent  is  ascertaincd  by  fccling  the  fcmoral  at  the  brim  of  the  pelvis.  Oniv  cnough 
weight  to  arrest  the  fenioral  pulsc  is  ret|uired.  If  the  patient  vomits  or  coughs.  ihe 
pressure  must  be  increaacd,  lest  ihe  hand  be  lifted  from  the  aorta  by  the  al>dominal 

.    musclcs. 

■        Of  course  these  methods  vvould  be  applicable  tm\\  to  aneiirisms  situated  near 

^the  bifurcation.  Compression  has  cured  at  least  one  suth  čase.  They  have,  how- 
ever,  been  applJed  in  iliac  ancl  common  femoral  aneurism  and  to  conlrol  hemorrhage 

^during  vnter-ilio-abdominal  or  hip-joint  amputation. 

W  I.igation  of  the  abdoininal  aorta  has  been  done  in  about  a  dozen  cases  with 
unifortnty  fatal  results.  The  Ugature  has  Ijtcn  applied  hetween  the  bifurcation  and  the 
originof  the  inferior  mesenteric  artery — one  and  a  half  totwo  inches  highcr.  A  nieflian 
incision  \vith  its  centre  at  the  umbilicus  is  made,  the  ijcritoneal  cavitv  opcned,  and 
the  intestines  disphiced.  The  laver  of  peritoneum  over  the  artery  is  carefully  divided 
— lir  scratched  through — and  the  vessel  isolated,  avniding  ihc  sympathetic  hbres 
connecting  the  aortic  plexus  (lying  above  the  origin  of  the  inferior  mesenteric  J 
with  the  hypogastric  plexiis  (Iving  between  ihe  common  iliacs)  (Astley  Cooper, 
Jacobson).  The  dense  areolar  tissue  surrounding  tho  vessci  is  penetrated  and  the 
aneurism  ncedle  is  passed  through  it  from  right  to  left  to  avoid  injury  to  the  vena 
cava.  The  e.\traperiloneal  operalion  c]osely  resembles  thal  for  ligation  of  ihe  common 
iliac  (page  808). 
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^p  I.  The  Coeliac  Axis. — The  ccetiac  axi5  (a.  coeUaca)  (Figs.  730,  721)  artses 
from  the  anterior  surface  of  ihc  abdominal  aorta,  a  short  distance  ijelow  the  aortic 
openijig  (if  the  diaphragm.  and  is  a  short.  stout  trunk  frnni  1-1.5  cm.  in  lengih, 
tthich  projects  fnnvard  aliove  tlic  uppcr  border  of  the  pancreas.      It  tenninates  by 

^-dividing  simnltaneouslv  into  i.\)  ihc  gasfrir,  (a)  hfpatic,  and  (3)  spUnk  arterks. 

■^  Variations.— The  ctrliac  axts  mny  be  uantinc.  Ihc  three  brarches  to  whtch  iiormallv  it 

eives  origin  arising  indepi-ndcnl!y  from  ihc  .ifina.  Occasionallv  it  gives  rise  to  but  two  termi'nal 
branches,  usu.Ulv  Ih«  he])aiic  and  sfilenic,  ;»](ho»inh  more  rarely  tliey  may  be  the  gasiric  and 
splenic ;  or,  while  diviclin^  iiitti  three  tt- rmin.il  l>ranches,  these  mav  be  ihe  g;istric,  hepaiic,  and 
a  common  stem  from  the  tuo  inferior  phrenics ;  the  ga.<itric,  splenic,  and  the  right  snprarenal ; 
or  the  pastric,  splenic.  and  ilif  rifiht  K^tstro-f^piploic.  It  mav  also  jfive  rise  to  additional  branches, 
such  as  nne  or  bolh  f*f  the  inferior  phrenics.  a  Rastro-dundenal,  the  sn]>enor  n»e'^eiiieric,  the 
colica  media,  or  ihe  pancreadca  magna,  ihis  la.st  bcing  normallv  a  brancn  of  ihe  splenic  nrter>'. 
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(a)  The  Gastric  Artery. — Thegastric  artt-rv  (a  sastrii^a  »uaiMra )  (Fig.72oib 
the  sinallt-st  tif  ihc  thret-  bninches  given  ott  dom  tlie  coeliac  axis.  In  thc  ftrsi  ponior 
i)f  ils  course  it  pnsistjs  to  ihe  !eft  and  sli^htJv  upwarii.  across  tln:  Icil  crus  ni  thr 
diaphrajfm.  lyin^  btlnnd  thc  postcrinr  Uiver  ol  the  lesser  sac  of  peritaneum.  1 1  rtache- 
the  lesser  curvatiire  of  the  stomach  near  the  opening  of  the  resophajc^is  mlo  tha: 
viscus,  u*h<.*re  the  uppcr  part  of  thc  posterior  waU  nf  the  lesser  sac  of  peritoneum  p:iss6 
over  upon  the  stomach  to  beconic  coniiiiuous  wit]i  ihe  postcrior  layer  of  ihc  lesser 
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fgastro-hepalic')  omentiim.     It  then  c\ir\'es  fonvard.  dn\vnward.  and  to  the  ng 
alonji  thf  lesser  cunatiire  of  the  stomach,  Ivinjj  bet\vefn  the  two  lavers  of  tlie  less« 
onientum.  fretjnentlv  dividing  into  two  [>arallel  slems  in  ihis  portion  of  its  cour 
and  terminates  near  the  pyliiric  cnd  uf  ihe  stomach  by  anastomosing  \vuh  the  pyIo 
branch  of  the  hepatic  artery. 

Branches. — ]vM  at  thc  i"'int  vvl»cre  the  gastric  arterjr  reachcs  thc  stomach  it  fivc*^  <ifi — j 
(aa)  CEaophagcBl  branches  (rami  (Mophaiici)   ivhich  |">a.ss  U))ward   lo  supply  ihe   \c 
portion  of  the  cr-^ioplKisiis.  »nastomositiK  \vith  the  ftsophageal  branches  of  the  thoracic 
and  uiih  branches  of  ihe  inferior  phrenic  arteries.     'Ihruiighoul  the  entire  length  of  its  i 
alunj;  the  lesser  curvature  of  tlie  stomach  tlie  gastric  arttrv  eivcs  rise  lo — 
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{66)  Gastiic  branchea  which  pass  downward  over  bolh  surfaces  of  the  stomnch,  anasto- 
nKising  wiih  iIil-  shori  pastric  branches  irom  ihe  spifnic  iirier>'  an<!  with  the  gnstric  branches 
which  pass  upu-ard  Irimi  Ihe  yastro-cpiploic  arch  which  passes  along  tlit;  greater  curvaiure  ol 
ihe  stomach.  Some  of  thc  branchcs  whic!i  arisc  from  Ihc  more  proximaI  portion  of  tht-  arlcry 
and  ramify  over  the  cardiac  portion  of  the  stomach  are  frequently  described  as  the  cardiac 
hranches. 

(rr)  A  small  hep»tic  branch  passes  upward  belween  the  lwo  lavers  of  iht-  lesser  omentum 
towards  thc  leit  end  of  ihe  tninsverse  Hssure  of  the  Hver.  when:  it  anastumoses  wiih  the  L-fl 
bnuich  of  the  hepatic  arter)*. 

Variations.— The  f^stric  artery  occasionally  arises  directlj-  from  the  abdominal  aorta,  in 
which  čase  it  mny  give  nse  to  one  or  boUi  of  the  jnferior  phrenic  arteries.  Its  hepatic  branch  is 
not  infreqijently  eniarged,  and  then  constitiites  the  main  stem  of  tlie  Irft  branch  of  the  hepatic 
ariery,  which  tfius  seenis  to  arist;  from  ilie  gastric 

f^)  The  Hepatic  Artcry. — In  the  first  portion  of  itscourse  the  hepatic  artery 
(a.  hcpatica)  (Figs.  720,  721 )  passes  from  left  to  ri^ht  and  sliyh:ly  for\vard,  over  tfie 
ripht  cnis  of  the  diaphra^m,  lyinjr  iK-tifath  the  iKjsterior  wall  cif  the  lesser  sac  of  |M;rito- 
neiim.  Where  thls  passes  over  into  the  posterior  layer  of  the  lesser  (gastro-hepatic) 
omentiim  towar<ls  the  right.  the  arterv  bentls  upwar(l  antl  ascends,  in  the  free  edge  of 
the  lesser  omentum,  towartls  the  transverse  tissure  of  the  liver,  where  it  divides  into 
two  terminal  branches. 

Relations. — In  the  hrst  portion  of  its  course  the  hepatic  artery  rests  below 
upon  the  npjjer  lxirder  fjf  the  hesid  of  the  jKmcreas  and  is  in  contact  above  with  the 
low'er  surface  of  the  Spigehan  lobe  of  the  Hver,  upon  which  il  lrequenlly  makes  a 
distinct  inipression.  It  lies  at  first  upon  a  plane  posterior  to  the  portal  vein.  hut 
later  it  crosses  thc  left  surface  of  the  vein  and  comes  to  lic  in  front  of  it.  In  its 
course  ui)uard  in  thc  free  edye  of  ihe  lesser  omentum  tlic  arlcry  lies  anterior3y  lo  the 
portal  vein  and  upon  the  left  side  of  the  common  bile-ducl. 

Branches. — As  the  hepatic  artef)'  passes  between  the  two  Iayers  of  the  lesser  omciuum  it 
gives  orikiin  to  two  branches.  Ihe  pvloric  and  thc  i^astroduodenal. 

Kaa)  'Hie  pyloric  branch  (n  ({'i^^trica  desirn)  is  the  smaller  of  the  two.  It  descends  to  the 
pyloric  end  of  the  stomach  and  then.  hemiinK  to  the  left,  riins  along  the  lesser  cim-ature  of  the 
Stomach,  t}etween  Uie  Iwo  tayers  oi  the  lesser  omentum,  and  terminates  by  anastomosing  wilh 
ihe  sastric  artery.  It  %\\v:i  branclics  to  eitJier  side  of  the  pylori{:  i;xtremiiy  of  tht-  stomach  and, 
like  the  gastric  artery.  is  frequently  represenied  by  two  parallel  vessels. 

Khh)  The  gastro-duodenal  (a  ({A-ttroduodenRiiii),  ihe  larjjer  l>raiich,  des<:ends  behind  ihe 
first  portion  of  the  duodenum  and  terminates  at  its  lower  border  by  di\-iding  into  tuo  branches, 
ihe  supcrior  pancrcauco-duodcnal  and  the  right  g^stro-cpiploic. 

{ttaa\  'riie  supvrior pitn€rtittuo-duod£nal branrh  (n  juincrcBilcudiiodenahii  tmpcrlor ) desrends 
to  the  hend  of  IIk!  p^mcTeaK.  upon  the  surface  of  which  ti  aiiastotiioses  ;vith  jir.ini  hcs  of  the 
inferior  pancreatico-duodenal  branch  of  the  superior  niesenteric  artery.  Il  sends  branches  into 
the  substance  of  the  gland  and  to  the  \valls  of  the  duodenum. 

(^M)  The  right  goitro-epiploic  arUry  (a  i(n«ir(Kpi[ilaica  dcxtra)  passes  to  the  left  along  the 
greater  curvature  of  the  stomach,  betwecu  llie  folds  of  Ihe  KTcaier  omentum.  and  inoscul:ites 
with  the  left  gastro-epiploic  branch  of  the  splenic  artery.  It  sends  branches  npvvard  upon  l)oth 
&urfaa.-s  ol  thc  stomach,  which  anastomose  \vith  brandics  from  tlie  gastric  arter)*  and  from  ihe 
pyloric  branch  of  the  hepatic,  and  uther  branches  pass  downward  into  the  greater  omentum 
(epiploon). 

icc)  The  tensinal  brancheB  are  !tt'o  in  mimber  and  pass  Ihe  one  to  the  righ!  and  the  other 
to  the  lefl  lobeof  the  hver  The  right  hrancfi  irnmusdMter)  passes  towardslhe  right  extremity 
of  the  transverse  fissure  of  the  Fiver  itscourse  Ivlng  either  in  front  of  the  hepatic  and  <->-stic 
ducts  or  between  these  two  structures.  Al  ihe  extremity  of  the  fissure  it  divides  into  a  number 
of  branches  which  enter  the  substance  of  the  right  lobe  of  the  Hver.  Ar  it  passes  ncrass  the 
hepatic  duct  it  gives  off  a  cy8tic  branch  (n  o'«'cn)  which  nms  dou-nwar<I  nnd  forward  along 
the  cysiic  duct  lo  the  gall-bladder.  whose  walls  it  suppHes,  also  Ki^'^"!!:  some  small  branches  to 
the  hver.  Thc  /</?  branch  (ramus  sinUccr)  is  directed  towards  the  left  end  of  the  transverse 
fissure.  and.  after  givmg  off  one  or  two  branches  which  enter  Ihe  substance  of  the  .Spiijelian 
lobe.  terminates  by  dividing  into  a  mimber  of  branches  uhich  enter  the  left  lobe  of  ihe  Hver 

Vanations.— Varialions  of  the  he[Kilic  artery  are  exceeilinKly  freguent.  The  arterj-  ii^lf 
may  arise  dirertlv  from  thc  aorta  instead  of  from  the  creliac  aiis.  or,  by  Ihe  enianjiemcnt  of  its 
anastomoses  and  the  diminution  of  the  nonnal  matn  steni,  it  may  appear  to  be  a  branch  of  the 
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gas(ric  ur  more  fre<|uentlj'  of  tlie  superinr  mesentpric  arten-.     It  has  aiso  been  r^-— i',  • 
arisiRK  troni  thc  n^ht  rcna!  arterj'.     Kiirther.  Ijv  thc  cnlai>;cnK*nt  oi  iinaslonius' 
wiUi  .1  |H:rsisti*iicu  t)!  ilie  mnmal  mam  stuni.  accessor>'  ht-patic  ant-rius  (ruin  ith   ^- 
SUperiur  inestrriteric,  or  biUli,  m:iy  l»f  i)resi*nt.  «nd  an  accessurj'  steni  niav  arise  (nun  Mu-    ■ 
Greal  varintJon   occurs  in  the  point   al  which   the  artcr>-  div-idcs   inlo  its  Imo  t.    ,  i 
branclics     Tliis  rfivisiitn  may  ucciir  as  lou'  dijivn  as  tlie  urigin  of  ihc-  gastrt_»-duo<Icn.iI  \<i  ii  . 
&.I  thal  in  ils  fuiirse  up  tlic  fivi-  t-il^-  nf  ihe  Itssirr  tmicntiim  lin;  nrttrj'  may  htf  reprtrsci.'- ' 
two  parallcl  stcms  whtch  pass  resiicctivcl^-  to  the  ri^ht  nnd  k-ft  lobcs  of  thc  livcr,     Intii  -^ 
on]y  may  tlKTf  lx-  n  paTucioiis  division  inio  the  tutj  li-miinal  branches,  hui  each  ol  i!i>  ^ 
a^piin  divitle.  aliiiost  at  their  oriRin.  inUi  two  or  more  s;iems.  su  that  a  number  ot  |X)ralle>) . .   ■ 
one  uf  ivhich  usiiallv  repre-sents  Ihe  rysiic  branrh.  asrc iid  ut  the  liver.     i  )ccasionalIy  thi 
liraiich  or  an  accL-ssory  i:ysiic  braiK-]i  aris«*  froin  the  jrasiri>-du<.idenal,  and  ihis  lata-rvi-«e:l  u^, 
nrise  from  tht  c«;Uac  ajcis.  uhile  Ihe  hver  and  gall-bladder  are  suppHed  by  a  stwn  which »mes 
from  the  stiptrior  niesenleric  (Ilrewer). 

(O  Thc  Splenic  Artery. — ^Thc  splenic  arlcrv  (a.  licnalis)  (Figs    720.  721 
is  the  larjjrst  branrh  nf  ihv  ca-liac  axis,      h  paji^es  in  a  more  or  Icss  lorttioiis  ctfui<f 
over  the  Icft  crus  of  the  diaphrat;m  and  along  the  upptr  b(>rder  of  the  pancrea- 
behind  the  pt^ierior  w;ill  of  the  lesser  sac  of  ihe  periloneum.     It  crosses  the  .n.- 


Ki«.  721- 
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RUUcaUc. 


CoeluK  axb  and  Itn  br&nchcs-  stomach  hu  hccn  rcraoved  tnd 
traiiBvcnccnIon  tuftiMl  up. 


stirface  «^f  the  !eft  suprarena!  capsulc  and  the  iipper  part  of  the  left  kidnev, 
pasaing  bctween  iht-  tMo  lavcra  of  iht  lieno-renal  ligTimenl,  reaches  thc  hilum  o 


stirfac  .  .  •  -.       -  .      - 

pasaing  bctween  iht-  tMo  lavcra  of  iht  lieno-renal  ligTimenl,  reaches  thc  hilum  of  the 
spleen,  where  it  breaks  up  inlo  a  number  of  branches  which  pa^  to  tlie  substance  f^ 
tlial  <>ryan. 

Branches.— faa)  Pancreatic  branchea  Irnmi  poncreatid)  are  Kivenoflffroni  the  splenic  artef> 
thrnu^hout  the  entire  extent  of  its  course  aloiiK  the  i)p|)cr  horder  oi  ihe  |)micrea<«  anri  i;inipl> 
thal  organ.  One  branch.  nmcb  larRer  thaii  the  oihers  (a  (Mnicrenticn  msKnn),  arises  at  abaui 
the  junctit-n  of  the  niiddle  aiu!  Icft  thirds  of  the  arter>'  and  enternig  the  subsUnce  oi  ihe  gland 
obli(]iJely,  passes  from  left  to  ri^ht  alonK  \A'ith  thc  panrreatic  duci. 

\bb\  Short  gaairk  branches  fna  gantrtMe  brtvcs).  variable  in  numljer.  are  givcn  <tff  dtbei 
from  tbe  terminal  portinn  of  tlie  arten,-  or  from  some  <if  its  terminal  branches  Thev  (»as^ 
l)etwcen  thc  Iaycni  of  llie  gastro-splcnic  omenuim  to  Ihe  left  cnd  of  tbe  sreater  ciir\Atnrc  of  tfir 
Atoituich.  and  passiiic  ii|K)n  the  surfaces  uf  Ihat  organ,  supply  it.  aml  ana.stom<>se  \vith  the  cardiac 
branches  of  the  gasthc  artery  and  wtth  the  branches  of  the  Iftft  gastro-epiploic 
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fč)  The  left  gastro-eptploic  artery  ( n.  KaMrocpipluica  fiinistra )  nrises  closc  to  tlie  temiination 
the s(>lfnk'  mvS  pa-^sts  bclivcttii  ilic  I;i>'crs  i>f  ihe  ^iistro-splenic  »mienttim  to  thf  jo^nitrr  c-ur\'alure 
of  iJie  slijiiiacli,  akiim  wliicli  ii  riins  !)etweeii  !hcla>'i.-rsof  ilit  yTeal»:ronienluin.  and  temiinaieshy 
inoscu);iting  willi  Iht-  rifitit  ^ri-Slrci-L-pipIiMr  lininch  of  the  hejKitic  ;irter\'.  Tlinmghout  iLs  cmirsf  tt 
gives  off  numerous  braiirht-s  uhich  pa«,  on  the  one  hand.  upuard  upon  l«th  surfaces  of  ihe 
stoinach  lo  an;isti»nii:«e  witli  brancht-s  t>i  ihe  gnslric  arierj-.  and,  t^m  Ihe  othcr  hand,  dounuard 
ita  Ihe  vreater  omtnlum. 


Variation«.— The  splenic  is  rL-markably  constani  in  its  coun«.'  and  bmnches.     h  may  arise 
dircctiv  tnmi  the  aorta.  an<l  il  has  (»cen  t>l>SLTvfd  to  kivl-  uff  the  jpistrie  arlcrj',  a  large  branch 

t  to  ihe  left  lobe  of  Ihe  li\'er.  and  the  middie  eolic  arter>'. 
'  2.  The  Superior  Mesenteric  Artery.  —  The  supcrior  mesenteric  artery 
{a.  mcsfntcrica  superior)  CFips.  721.  7221  arises  froni  the  antertor  stirfacc  of  rhe 
abduniinal  aorla,  aV>ont  1.5  eni.  bcIow  the  cceliac  axis.  It  lios  ai  first  bchind  the 
pnncreas,  hut.  passiiig  tloHTiuaril  and  fonvartl.  it  einerKes  lK*tweeti  llial  nrj»an  anil 
I      the  upper  border  of  the  third  portion  of  ihe  duodenuni  and  enters  the  mesenter)*. 

Fig.  733. 
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^  PKrti  n(  ilcum 


Strpcrior  nicaenleric  anerv  and  K>  bnincbc« ;  tnui»ver»e  rokm  and 
•loniaeb  Imve  been  drawn  npwmrd. 

It  pasaes  down\vard  ljet\veen  the  lwo  lavcrs  of  the  mesentcrv.  gradually  cur\itiK 
ty\vards  ihc  rigin,  and  termtnaics  near  the  junctian  ol  the  ileimi  with  the  carcuiii  by. 
ana.stoninsin>(  wiih  its  own  ileo-colic  branch. 

Branches.— The  aiperior  me^ienterir  arterv  ."tupplie^  the  whoIc  lenRth  ol  the  small  inlestine. 
wilh  the  eKieption  of  the  upjier  part  of  the  duodenum.  and  als<>  a  considerable  portion  of  ihc 
large  intestinc.  iiicluding  the  cxciim  and  api>eiid).x,  lite  ascending  colon.  and  about  haK  tbc 
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tronsverse  colon.  The  lower  portions  o(  the  duodenum  and  ileum  and  ihc  Urge  intestint  are 
Mipidied  by  brnnchcs  i^iven  off  ironi  the  concavc  suriacc  of  Iht-  arterj'.  wliile  Ihe  rtrsi  uf  llic  sir-Jl 
intesline  receives  jts  supply  iroin  a  sonitwliat  variable  ntimber  <if  brHn^Ile^i  which  arise  Jnitii 
Ihe  convex  •iiirfnce. 

{a)  The  inferior  pancreatico-duodenal  (.1.  pancrcaiicodDodcnolis  iofcrior)  is  a  sniatl  \csd 
uhich  usually  Jtrises  (rom  ihu  su|Jcrior  mesoiileric  just  as  it  emergcs  irom  heneath  the  pancicaf, 
ahliinigh  il  f_K:casionalIy  isgivtnofi  by  ihc  upjiemiost  uflhehilesliiiHl  branchtrs.  ll  passcstovvtls 
ihtf  rijiht  aloMK  'he  iipj^HT  Uirtler  of  ihc  ihJril  jM)rti(>n  of  tht;  dnotlenum,  and  supplies  thal  porti-fi 
of  the  intestine,  as  weil  as  the  neigliborinfi:  portions  of  ihe  pancreas,  and  anasufnoscs  wiih  \\k 
su|>enor  pancreatico-duodtnal  Vminch  of  the  hcpaiic  artery. 

[6)  The  intesdn«!  branches  (nimi  imvMinflIeN),  alsc)  called  vaša  in/es/ini  /muh,  are  fmm 
len  to  sixteen  in  number,  and  arise  from  the  (xinvex  suKace  of  the  artery,  those  branches  »liich 
arise  Ironi  the  upper  portion  of  the  parerit  stem  being,  in  general,  !arger  iha«  the  lo^er  cmci. 
The  tirst  tw(>  nr  three  branches,  as  they  pass  towards  the  intestine  l)etween  the  ttttj  hiyet5<ii 
the  nieseiilery,  divide  iiilo  an  ascciidiiitj  anJ  a  descending  lirandi,  aini  thcse  branehes  inOMrulat? 
to  form  a  series  of  primary  arches,  uhich  run.  in  a  general  way,  ^mrallel  »ilh  the  intesbne. 
Lower  dovvn,  in  addition  to  these  primary  arches.  secondary  ones  are  ioniicd  by  the  inoscukiion 
of  branrhes  j5ivenoffprii'XiniaIly  tt»ihosewhifhf<)miihe  priniar>' arches  ;  stili  later,  tertiary archrt 
make  their  api>earance,  and  linally  the  arraoKement  hecomes  so  compHcai«!  as  to  resemble 
a  nct-work  rathet  than  a  de  fin  i  te  series  iif  arches.  Froni  the  convex  surfaces  of  ihe  prinian 
arches  a  lar^e  number  of  ijarallel  straiprht  branches  pass  to  the  intestine  and  are  distribuied  to 
its  ualls.  'niey  rarely  brnnch  in  Iheirctmrse  ihroiiijh  ihe  niesenierv,  and  are  tistialiv  distnlnited 
to  one  side  of  the  iiilesline  aritl  then  t«>  the  other  alteriiatelv.  Tlie  rich  anasumiosi-s  uhich 
occurs  beluecii  the  various  inlesiinal  bmiifhes.  and  which  varies  Kreatlv  in  its  cumplexity.  s*.T\t> 
to  ecinnlize  the  siipply  of  blood  to  the  eniire  length  of  the  intestine  and  to  |iennit  of  ahiindam 
and  rapidly  coilaieral  circulation  t<»  any  portion  of  ihc  tract  from  which  the  dircct  5Upply  tnay 
hc  cut  »>ff  by  pressure  exeried  durinj;  [»eristalsis. 

(r)  The  ileo-colic  artery  (b,  ilcocolka)  arises  about  half-way  down  the  concavc  snrfncc  of 
the  siiperior  mesenieric  eiUier  independently  or  in  comnmn  with  ihe  light  colic  branch.  U 
passes  downward  and  outuard,  beneath  the  peritoneuin,  to\vards  the  ileo-carcal  junclicm,  gning 
ofi  branches  whtch  inoscuhite  uith  the  rij;ht  culic  aljove,  vvilh  the  tertninal  |M>rtiori  of  the  sup^ 
rior  mesenteric  below,  and,  in  the  inter\Hl.  with  one  another  to  form  a  si-rtes  of  arches  fr 
u'hich  branches  are  supplied  to  the  terminal  portion  of  the  ileiini,  to  the  ca-cum  and  the  « 
form  appendix  (a.  iippendicularis)  and  to  the  louer  third  of  the  ascending  colon. 

((/  )  The  right  coHc  ■rtery  (a.  colici  dcxlra)  arises  fr(im  the  concave  surface  of  the  su[ierj 
mesenteric  either  a  short  distance  ahnve  ur  in  conimon  \vith  tlic  iIet>-colic,     It  nms  t<m-ards  1 
right,  tKrhind  the  peritoneiim,  passinj^  nver  the  right  psoas  muscie,  the  ureter,  nnd  the  spermad 
(or  ovarinn)  vessels.  and  ns  it  approarhes  the  ascending  colon  it  divides  into  an  nsrending  and 
a  descending  branch.     These  inosculaie  respectively  uith  the  niiddle  colic  and  the  iIco-coUc  1 
form  arches,  from  uhich  branclies  pass  to  ihe  ui>per  tuo-thirds  of  the  ascencUng  and  to  a  pon 
of  ihe  Iransvensc  colon. 

\r)  The  middle  colic  artery  (r.  colica  inedia)  arises  irnm  the concnve surface  of  thestiperior 
mesenteric  a  littie  l>eIow  dit-  origiii  nf  ihe  inferior  pancreatico-duodenal  branch.     It  passesfo^ 
uard  atid  di>wnvvard  betweeii  the  tvvo  layers  of  the  transverse  meso<:oton.  and  divides  intoj 
right  and  left  branch  uhich  inosciihitc  rcspeaively  with  the  right  colic  and  with  the  lefl  cc 
branch  of  the  inferior  mesenteric  to  form  arches.  from  which  branches  pass  tu  the  trans\'( 
colon. 

Vaiiations. — Constderable  varialion  occiirs  in  Ihe  number  and  p<wition  of  the  branches] 

ihe  sui>crior  incscnleric  anery  and  aiso  in  the  complesilv  of  the  anastomi^ses  whtrh  cktc 
lK-l\vreri  tlu-se.     In  aiUlilion  lo  those  usiiidly  present.  branches  may  bc  sent  toanv  t»f  ihe  neia 
horing  organs,  such  as  the  liver.  stoniach.  and  spleen,  and  the  arterv  may  gjvc  rise  i<)  ihe  hcnaC 
as  alreadv  pointed  out,  or  to  the  gasiru-  dnodt-na),  or  c^en  the  g.isinc  or  renal  arter>.     It  has 
been  observed  to  sujijjIv  the  jilacc  of  the  inferior  mesenteric  .irler\*  when  thal  vessel  was  lackinfi 
giving  off  left  coHc,  sigmoid.  and  superior  heniorrhoidal  branches. 

From  the  etnbrNologir.d  Manii-[Hiitit  the  sii|>i'rior  mt-senteric  represeni*  ihc  inie 
branch  of  the  omjihalo-inesenteric  artery,  uhich,  during  the  early  months  of  ftirtal  life,  pasi 
oulu-artl  through  Ihc  umbiliais  to  be  distributed  upon  ihe  surface  of  the  volk-sac.  l.'stially  tf 
artcry  disappears.  t-xce|)i  in  so  far  as  it  is  cnncemed  in  the  forniaiiiin  of  ihe  superior  intsente 
arterv;  but  it  ha-^  iK-en  obser\*ed  lo  persist,  appearing  as  .1  branc-h  of  the  suiKrrit>r  nitrscnte 
which  is  continue<l  foruard  in  a  strand  of  connective  tissiie  fi-om  the  ilt-unt  to  the  unibilic 
V>'here  it  anastomoses  uith  ihe  epigastric  artery  and  sends  a  branch  upuard  alon^  uith 
round  liganient  of  the  livi-r. 


3,  The    Inferior    Mesenteric  Artery. — The   inferior  mesenteric  arterv 
mescnlcrica  inferiur)   fFij^.  723)  :irises  from  the  anterior  surface  of  the  atxlumii] 
aorta  frum  j-4  cm.  above  the  bifurcation  of  thal  vcsscl  into  the  two  common  il 


It  passes  clo\vnwarrl  and  to  thc  Icfl,  bcneath  the  pcritoncnm  and  rcslinp  upon  thc 
Ifft  ps»>as  miiscle,  and.  afltr  having  crossed  the  left  common  Uiac,  it  termiiiates  uptm 
the  upi>er  portion  of  the  rectum.  this  terminal  portion  being  callcd  the  superior  kcm- 
orrhoidal  arl€ry. 

Branches.— (a)  Thu  left  colic  anery  (a.  »Uca  Mnisira)  arises  shortiv  bclow  the  origin  of 
Ihe  artfr\-  ;md  passcs  upward  and  to  ihe  left.  It  dtvides  tnio  nn  ascendinj?  and  .1  dcscending 
branch,  the  former  oi  uhich  passes  l>eiween  the  two  l.-iyers  of  the  tran^tverse  mesocolon  to  inos- 
culalf  wilh  ihe  middie  colic  branch  i>t  the  supt-rior  iiiusenleric,  uhile  the  dt-scendinK  branch. 
cnlerinR  the  sipnoid  mesocolon,  aiiastomoscs  wilh  the  sigmoid  arteries.  Krom  the  arches  thus 
formed  branches  pass  tu  the  left  portion  of  the  transvers«  colon  and  to  the  uhole  of  the  descend- 
ing  colon. 

(Al  The  sigmoid  branches  i,aa.  fdftinmdeac ).  lwo  or  Ihree  in  number.  are  given  u(I  ;is  the 
tnferior  riieMrntcric  cros>es  Ihe  lett  coiimion  iliac.     '['he>  niii  iiuu-[iu-ard  und  to  tlie  lelt  ovc-r  thc 


?Mirtc  uMr) 


Fig.  723. 
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Superior  and  infcrk>r  mnemctic  arterits:  ftnuill  intc«iine  tias  bern  rcnvdvcd. 

Itril  psoas  muscie  and,  pa,ssinK  between  the  two  lavers  of  the  sij^ioid  niesocolon.  give  o(T  as- 
cendiii>;  and  descciiding  braiichc-s  vvliich  anasiomofic-  with  ont*  aiintlit-r  and  with  the  left  colic 
and  s(i|>erior  heniorrhoidal  arteries,  furniing  wilh  ihem  arches  froni  which  hranches  pa.*is  to  ihe 
sigmoid  colon. 

\,()  Tht:  superior  hemoTrboidat  aTtery  (a.  haemnrrhoidalJH  »uperiorl  U  the  terminal  portion 
of  the  superiur  nu-senieric.  It  duscends  iiito  Ihe  pelvis  Iving  bfiween  Ihe  foId>i  «if  the  nt«H:nter^* 
of  the  pcivic  |K>niijn  of  lh<-  riilon.  ant!  at  tht-  jiinclitm  i»i  Ihi-  inlon  and  rectuni  diMdes  inio  lwo 
branches  which  cominue  d*nvn  tlie  •>m\\:s  oi  ihe  n-climi.  siipplvinu  thnl  viscns  and  niakinK  an;is- 
tomoses  with  the  middle  liemorrhnidal  trom  thc  internal  iliac  and  wUh  the  inferior  iK-niorrhoidnl 
from  the  internal  piidic. 
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VaiiatioDS. — The  iiileruir  int-JUTitcric  artiT>'  mav  In,-  u'antin{c,  its  »lace  Ix:inji:  sap 
branches  from  ihu  sujK^ior  mc-sttUeric.     It  occasionally  >;ivfi  rise  lo  ifie  rmddie  colic 
li>  an  acccs.sory  rciial  vt-ssd. 

4-  The  Inferior  Phrenic  Artcncs. — Tlic  inicrior  phrcnic  ancn&  (a 
phrcuicac  inlcriores;  (Fig.  718 )  inosl  IrequenUy  arise  (rom  ihe  abdoniinal  aorta,  eilher 
sin)>ly  or  by  a  cuinmon  tnrnk,  iinmediately  beneatli  thc  aoitlc  opcning  of  ihe  < 
pliraj^ni  and  aUtve  ihc  cceliac  axi.s.  Thfy  art  dirc-cietl  u|jwar<l  and  Latcrallv  uvi 
ihe  crura  uf  thc  diaphragin.  to  uliich  tlu-y  su|jply  branclies,  and  in  lliis  pnrrion 
iheir  course  lhey  also  j^ve  c^ff  superior  suprarenal  branchcs  (  rami  Miprarcnak^ 
sniiciinrcs )  lo  the  suprarcmil  bodics.  Ovcr  thc  rcgion  wlicrč  ihc  cmra  pase  inlo  ihe 
diaphrai^m  jiroper,  each  inferior  phrenic  dividcs  nUo  an  internal  and  an  cKtertnl 
branch.  Thc  formcr  is  thc  sniallcr  uf  thc  t\vo,  and  passcs  inward  toward&  the  a=«i 
phagcal  opcning  of  ihc  diaphrajfni,  \vherc  it  anaslumoscs  with  its  fellow  of  the  o|>(>c 
site  side  lo  form  an  arterial  ring  ironi  which  branchcs  dcsccnd  npon  thc  ccsoph.L;!^ 
supplvin^  thf  !uwcr  p)irt]<)n  of  ihat  stmctiire  and  anastomosing  with  the  ccsophagL-:ii 
branclies  of  ihc  g;;Lstnc  arterv 

Thc  cxtemal  branchcs  are  directcd  latcrallv  upnn  the  nnder  surfacc  of  thc  dii 
phrajjni.  supplving  it.  Thcy  pas^  aa  far  forward  as  the  coslal  and  stcnial  origin^o) 
thc  diaphra^m,  anastomosing  wilh  thc  [nnscnlophrenic.  superior  epigastrir.  and 
superior  phrcnic  branchcs  of  the  intcrnal  mammarv  arterios,  while  othcr  branch^ 
ramifv  o\cr  ihe  lateral  portions  of  ihc  diaphragni.  anastomosing  wiih  thc  Iower  int 
ajstils  and  perforating  thc  central  tendon  to  anastomosc  \vith  the  pericardial  arterij 
and  with  thc  diaphragmalic  branchcs  of  thc  thoracic  aorta. 

Variations.— Thc   inferior  phronic  artehes  are  ver>'  vanable   in   their  orij^in.      One 
nui-ntlv  takfs  its  <iripn  iumx  Ihc  cvi-liac  axis  nr  from  imtr  of  its  branchtm,  or  both  mav  nriMr  fn. 
thc  axi^      Thcy  havt:  a,\<^  lH.-cn  oUscn-i.-<l  lo  arisc  from  Ifie  s\i|>crior  mesenteric  or  tlie  rt-nal 
from  the  aljdoniinal  aorta  b<.-Iow  thc  superior  niesenleric.    They  also  var)*  considerably  in  votun 

^.  The  Suprarenal  Arterics. — The  suprarenal  artcncs.  somctimcs  icrmed  ta 
viiddle  suprarenah  (aa  snprarcnalcs  nmliuc)  (Fig.  718)  to  distmguish  ihcni  from  ' 
suprarenal  branchcs  of  thc  inferior  j>hrenic  and  rcnal  arterics.  are  a  pair  of 
but  constant  branchcs  which  artsc  from  thesidesof  the  abdoniinal  aorta,  alniost  u\\ 
site  the  origin  of  thc  superior  niesenteric  arterv.  They  pas.s  outi.vard  and  slighd 
npuard  o\'er  the  crura  of  the  di.-iphragm  to  thc  suprarenal  l>odies,  \vhcrc  iheyana5ti 
mosc  \vtth  tlic  othcr  suprarenal  branclies. 

6.  Thc  Renal  Arterics.— Thc  rcnal  arterics  (aa.  rcnalcs)  (Figs.  718,  159^ 
are  t^vo  largc  .stems  uhich  arisc  from  the  sidcs  of  tlie  abdoniinal  aorta  a  little  bdo 
thc  origin  of  thc  superior  niesenteric.  t.'sually  thc  two  arterics  are  oi)^j(jsitc  ca 
other.  bul  frcquently  that  of  the  righl  sitle  ariscs  a  httle  lower  down  than  that  ni 
thc  Icft  side.  TlK'y  are  directetl  out\vard  and  slightlv  downuard  tonards  thc  kidnvv^ 
cach  arlcrv.  before  rcaching  thc  hibmi,  dividing  into  from  three  to  five  branchd 
which  enter  llie  substance  of  the  kidney  independentiv  al  the  hilum. 

Relations. — In  thcircourse  loivards  the  kidiirvs  thc  renal  arterics  restnpon 
Io\vcr  portifins  of  thc  cnira  of  the  diapliragni  and  more  latcrallv  iipon  ihc  upper  iiaitl 
thc  psoas  muscles.     The  right  arterv  is  5omewhat  longer  Ihan  thc  left.  owing  lo  tf 
position  of  thc  aljdoniinal  aorta  a  little  to  thc  left  oi  thc  nicilian  line.  anti  it  {xisscs  behiii 
thc  inferior  vena  cava.      Both  vessels  are  ahnost  coriccaled  beneatii  the  correspondn 
renal  vcins.  and  at  tlu-  hilnm  of  the  kidney  the  majoritv  of  thc  terminal  branchcs  ; 
in  iront  of  the  upper  portion  of  the  ureter,  onIy  one  or  t\vo  passing  bchind  it. 

Branchcs. — Near  its  temiination  ench  arterv  ffives  off  hranrhts  \thich  pa.Vi  to  ihc  .itlip 
tL'«sue  surritiirniing  thc  kidnev.  and  a  urcteral  branch  which  siipplics  the  iippcr  partof  thc  1 
anastomo^ijiR  wilh  llie  urett-ral  hrnnrii  ni  ilif  s|M^mialtc  (or  ovarian)  arttr\'.     More  proximd 
H  gives  oriffln  U*  an  inferior  suprarenal  branch    m  stijimrcniiHs  inferior  l  whii-h  pnsstr^  upn-anll 
thc  lowtr  part  of  thc  supriireiial  hodv  :ind  aiuLstonioses  witli  ihe  other  branchcs  u'hich  !?■' 
that  Mnicture. 

Variations. — Not  infn-ijtifnilv  thc  divtsinn  uf  ilu-  rt-nal  artcri<«i  inio  their  terminal  hr;incl| 
takes  plače  ciirly.  vimetimcs  inmicdialely  al  iheir  orJKin,  sevcral  slenis  arising  directly  from  I 
aorta  and  passing  oui\vard  to  ihe  kidncy.    Accessorj-  renal  branchcs  may  arisc  from  ihe  alV  ' 
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nnl  aona  or  from  thc  TnitUlItf  sjiiTal.  the  coninion  iliac,  the  iniernal  iliac,  or  Ihe  mfwior  niesen- 
teric.  and  occnsionallv  thc  rt-nal  iirterv  proper  ni;iy  be  Uicking  and  iis  pUice  uiken  by  a  vessel 
froni  one  or  oilur  oi  itKse  rtrigitis  Tliese  arr(?ssor\-  arteries  frequemly  enter  the  substance  oi 
the  kidney  elsewInTu  tliaii  ;il  Ilit-  hiUmi 

The  two  ren.'U  Jirtcrurs  niay  arisc  l)y  a  comman  tnink  from  ihe  anlehor  surface  of  the  aorta, 
and  Ihf y  (:KX-asit»naIIv  «ivc  (ilT  i>ramhf-S  «hii:h  are  eillier  accessorv  to  or  rejjlace  vessels  norniaily 
arising  elsewhere.  Tlius  Un.'y  havt.-  beeri  otiserved  lo  give  rise  t"  the  inierior  phrenics,  ihe  righl 
hranch  of  the  hcpatic,  the  spennatics,  braiiches  to  the  pancreas  and  colon.  and  one  or  more  of 
ihe  himhar  artenes. 

7<T.  The  Spermatic  Artenes. — The  s|iermaticarten«i(aa.  spcrmaticac  interoac) 
(Fijjs,  718.  1591 )  are  two  slender  vessels  which  arise  irom  the  anterior  surface  of  the 
:uirta  a  liltle  beIow  the  rejials  They  are  diructcd  tiiiwn\vard,  aml  sliglitly  oulward  and 
fi>rward,  Iowards  the  lower  part  of  the  anterior  abdominal  wall,  and  as  thcy  approach 
ihis  cach  \'es.sfl  riir^-es  inw:ird  t<)wards  the  median  line  to  reach  the  inltrnal  atHloniinal 
rin^.  Here  it  mmes  into  relation  uith  the  vas  deferens  and  becomes  enclosed  uith 
it  in  the  spermatic  cord.  Kmbcddcd  in  this  structure.  it  traverses  the  inj^tiinal  canal 
and  passes  into  the  scrotum.  terniinatine  jusl  above  the  testis  by  dividing  into 
branchfs  \vhich  pass  to  ihat  orj^an  and  lo  me  cpididvmis 

Relations. — In  its  course  throujjh  the  abdomen  the  left  spermatic  ariery  lies 
behind  itie  peritnncum  and  resLs  upon  the  psoas  miiscle.  Aboiit  the  niiddle  o(  thia 
portion  of  its  conn«,-  it  crosses,  oblique!y  in  front  uf  the  ureter.  and  lo\ver  down  has 
resting  upon  it  the  si^nioid  colon.  The  ri^ht  arterv  al  tirst  lics  in  the  rnox.  of  the 
mesenlery  ;  it  dejicends  obliqLicly  upon  the  anterior  surface  of  the  inferinr  vena  cava 
and  then,  crossinj;;  the  ureter  obliquely,  comes  to  lie  behind  the  terminal  portion  of 
the  ileum  and  frequently  l>ehind  the  verniiforni  appendix. 

In  the  pelvic  and  injjuin^il  portions  of  their  course  ihe  relationit  of  Ijoth-arteries 
are  the  same.  The  vessels  rest  upon  the  psoas  niuscie  to  the  ouier  side  of  the  ex- 
ternal  iliac  artery.  and  cross  tlie  Iowir  pait  of  ihat  \'cssel  and  the  accompanyinjj  vcin 
lo  reach  the  internal  abdominal  rinj;.  In  their  course  down  the  spermatic  coni  the 
arteries  lie  behind  the  anterior  grovip  of  the  spermatic  veins  and  in  front  of  the  vaa 
deferens. 

BranchcB. — hi  addition  to  the  terminal  {a)  testicular  aiu)  i&}  epididynial  branches.  each 
spermjilit  arier>  ^ives  <»(T — 

(c)  An  ureteral  branch  vvhich  is  di'itrihute<i  lo  ihe  middlc-  portion  of  th.it  doct,  anastomosinR 
with  the  urettral  branch  of  ihe  renal  nnery  ahove  aiid  wiih  branchcs  frum  ilie  inierior  vi-siral 
]irlery  Ih!1ow. 

{d )  Cremasteric  branches  :Lre  givtm  off  In  the  course  thruu);h  the  spermatic  cor<l  nnd  siip- 
ply  the  cremaster  muscie,  anastomosinK  whh  the  cremasteric  branch  of  the  deep  epigaslric 
arter>' 

VariBtions.— The  sjiermatir  arteries  occnsionallv  arise  by  a  commtm  Inink,  or.  on  the 
other  h;md,  tljev  mav  anse  at  different  levels.  rhey  havc  bocn  observed  ta  arise  (rrmi  the 
renaUf,  espw:ially  the  left  one,  from  Ihe  suprarenals,  or  from  the  Kiitierior  mesenteric  artcr>'. 

K  jd.  The  Ovarian  Arteries. — The  ovarian  arteries  (aa.  ovaricae)  CFijf.  726) 
"^correspond  in  the  Eeniale  to  the  spermatic  arteries  of  the  male,  and  have  a  similar 
ori^in  and  siniihir  relations  in  the  abdominal  portion  of  their  course.  Arrived  at 
the  pelvis,  however.  thev  cross  the  common  iliac  arteries  and  veins  and,  iravcrsing 
the  suspensory  li^^ament  of  the  uvary,  pas.^  mward  belwcen  the  folds  of  the  bruad 
lij^anient  of  the  uterus,  lermmating  beneath  the  ovary  by  inosculating  witli  the  ulerine 
;u-iery. 

BranchcB.— I.ike  the  spermatic  arteries.  the  ovarian  give  off  («>  ureteral  branches.  In  ad- 
dition, they  givf  rise  to  (6)  tuhal  branches.  »hicli  pass  to  the  distal  [Kirlion«  of  the  Kattnpian 
tiibes;  ((-)  ligamentoos  branche&,  whii:h  nc[ximpany  and  siipply  the  round  hpiment  of  the 
uicnis  ;  and  ( rf  )  ovarian  branches,  which  enter  the  hilum  of  the  ovarv  and  are  dlstributed  to  its 
substance. 

^  8.  The  Lumbar  Arteries. — The  lunibar  arteries  (aa.  himhales)  (Fig.  71S)  are 
aminged  in  fuur  pairs.  and  take  origin  from  the  sides  of  the  abdominal  anrta,  opposite 
the  four  upper  lumbar  vertebne.     Thev  are  directed  oulward  ui)on  llie  fjodies  of  the 

B  vertebrs.  the  lumbar  portion  of  the  sympathetic  cord  descending  in  front  of  them.  and 
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ihosc  of  the  right  side  aiso  pass  bcneath  the  inferior  vena  cava,  while  the  two  iipi-- 
ones  of  llie  sanu-side  pass  lx'neath  the-  rcceptaculiim  chy\\.     They  ihcn  pass  U--- 
tlie  psoas  musclc  and  the  branches  nf  thu  kinihar  i>lt;xus,  ihe  lwu  uppcr  on-  - 
passiiig  beneath  the  crura  oi  the  diap)migni  :  and  thcn,  farther  out,  thcy  pass  U-i    ;! 
the  quadratii.s  liimboruni.  except  in  the  čase  of  the  last  pair,  wliich  lies  upon  iht*  .ir.tr 
rior  surfacc-  of  that  niusclf.      At  the  ouitrr  iHirder  of  the  c|uadrati.i.s  they  pass  bctuttti 
the  transversalis  and  the  inlcmal  obIique  muscles  of  the  abdomen.  and  are  continunj 
onuard  in  the  abdnminal  wall,  eventiiallv  piercin^  the  intcmal  ob]ique  and  rcachiiii; 
the  rectus  niuscle. 


Branches.— The  luinbar  arterlcs  are  to  be  rejtardcd  as  continimtions  o(  the  scrics  ol  intcr- 
costal  ves-scls.  and,  like  the  ihoracic  menit>ersuf  the  series,  encli  )*ivt^otT  a  dorsol  bnuich  ^nmm 
dorHliK).  This  arises  when  the  vessel  lies  behiiul  the  [mohs  muscie  and  is  ilirrrlvd  pii>icni»ri). 
suun  dividini;  inio  (U)  a  spinal  branch  (raoius  spinalisi.  uhich  eniers  the  >pinai  cnna)  ihn 
the  intervcrtebral  forainen  and  an.istomoses  u-ith  the  anterior  and  jKisierior  spinal  arterK-s-, , 
(6|  a  muscular  branch,  u]it<'h  is  distributed  to  the  inu^^tes  and  skin  uf  the  hack.  In  additidi 
each  liiinbnr  iirti-ry  Rivrs  ofi  mimL-roiis  hrjiiichcs  to  thr  iniKcIes  with  %vhich  it  comcs  inlo  rvintio 

Variaiiona.— One  or  more  of  the  lutnbar  artcrics  mrty  bc  wanttng  and  lwo  or  more  of  ihen^ 
may  arise  by  a  common  stein 

9.  The  Middle  Sacral  Aitery. — The  rniddle  sact^l  arterj-  (a  sacralis  moli 
(Fi}^.  718),  whi(:h  is  U<  bt  rc-^arded  :ls  the  continuation  of  the  abduniinal  aorta,.! 
a  smaJl  vessel  arisinj^  froni  the  ]msterior  suriace  of  the  aorUi  imniediatelv  abovt 
bifurcation  into  the  t^vn  cnmmon  iliacs.      It  piLsscs  downward  in  the  median  hne  * 
the  !ast-  two  himbar,  the  sacral  and  the  coccvjjcal  venebra;.  and  terminates  op 
the  tip  of  the  c(«:cyx  by  scnding  branches  to  the  coccvgeal  body  or  Lu5chka's  j 
(q1onHiH  coccigetim). 

Branchcs.— h  sometimes  gives  rise  to  a  fifth  pairof  lumbar  arteries  (ao.  lumbalc«  in»e>.i 
lau'er  dnu  n  it  sends  olT  sniall  laieral  branches  \vhich  send  brandics  inward  to  the  spinul  1 
thniui-h  Ihf  antLTior  iiacral  turamina  and  aiKistomost-  vvith  the  lattral  sacral  t>riincfusk  od 
intemal  iliac  arterv.     These  lateral   bnitirhits  iippc»r  t«  represt-nt  a  continuation  o(  the  ui 
Cdstal  and  lumbar  series  of  arteries,  the  branches  which  enter  the  anterior  sacral  foramina  ( 
responding  to  the  dursal  branches  of  those  vessels. 

Variations-— The  niiddle  sacral  occ;tsionalIy  arLses  from  one  or  other  of  the  comrnon  i 
arteries.  and  it  inay  give  un>on  to  an  acecssory  renal  artery. 

Practical  Considerations. — Some  of  the  branchts  of  the  abdominaJ 
incliiding  the  splenic,  hepatic,  renal,  superior  and  inferior  ineaenteric,  and  the  o\ar 
have  been  ibe  subject  of  aneurism. 

These  aneurisnis  do  not  usuallv  attain  any  prcat  Imlk,  seldom  exceeding 
size  of  a  hen's  egg.    Thcy  are  apl  to  bo  round  or  oval  in  shape.     Occasionallv- 
cially  in  the  aneiiribnis  of  llie  renal   arterj- — tliev   iiiay  almost   fill    the  abdomui 
cavitv.     Except  \vhcn  connected  with  the  hepatic,  the  renal.  or  the  ccEliac  axis,  ih^ 
are  movable.  changinj;  their  position  in  the  various  movements  of  the  bodv.     Thcv 
may    posscss   also    the   characicristics    of   ptilsation    and    bniit.      Whcn    the  ca*li| 
arterv  is  affected  the  disease  cannot  bc  distin^uished  froni  anenrism  of  the  par 
trunk. 

In  cases  of  implication  of  the  hepatic  artery.  the  pressure-cfliects  of  the  tumor 
give  rise  to  pain  in  the  right  side  and  to  jaundice  from  obstruclion  of  the  hepatf^ 
cvstic,  and  common  bile-diicLs  (Agnew). 

The  renal  arterv  has  been  found  to  be  aneurismal  in  a  small  number  of  instanc 
the  majority  beintf  of  traumatir  origin.     The  chief  svmptoms  have  been:   (a)  tu 
var)-ing  in  size.  sitiiated  in  the  region  of  the  kidnev,  immo\'abIe  with  rcspirationj 
with  changc  of  postnro,  and  almost  always  \vithotit  impulse  or  bnilt,  on  account  pr 
ably  of  the  iisual  disproportion.  in  renal  ancnrisms.  bctwecn  the  large  aneuris 
cavity  and  the  size  of  the  vessel  involvod  ;  1.6)  hamaturia  oftcn  btit  not  invaria 
present  ;   (c )  pain  elicitefl  l>y  pressure.  01  felt  in  the  loin  or  extending  to  the  geuili 
and  sometimes  accompanied  by  retraction  of  the  testis. 
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These  abdominal  ant-urisms  are  not  uncommonlv  unsuspectcd  until  thcy  havc 
reacheti  a  late  stagc,  and  inay  cvL-n  nipturc  and  caiiscdcath  from  hcinorrbay;f  \vitli- 
out  havin^  caused  more  tlian  irirtiiiK  inconvcnieiice.  In  a  nuniber  of  c.ises  the  pain 
— especiallv  apt  to  be  Iclt  in  thu  back — haa  bccn  the  only  svmptom  coniplaincd  of. 
It  a  pulsatinj;  tumor,  or  one  \vith  a  bruit,  can  be  ielt,  it  would  be  proper  to  approach 
ihe  region  by  an  inlrapcritoncal  or — in  the  čase  of  the  renals — possibly  an  extra- 
peritoncal  incision,  and  ligate  the  arterv  on  the  cardiac  and  distal  sides  of  the  sac. 

^(  The  common  iliac  arterics  (aa.  iliacac  comrnuncs)  ( Figs.  724,  726)  are  usuaUy 
'  regardeil  as  the  terminal  hranches  nf  the  alKloniinai  aorta,  althouj^h  in  reaHty  the 
'  middle  sacral  artery  fomis  the  morphological  contiruiation  o(  ihat  ves.sel,  the  common 
iliacs  bcing  lateral  sejiinental  branchcs  comparable  to  a  pair  of  lumbar  or  intcrcostal 
I  arteries.  Thev  arise  opposile  the  bodv  of  the  foiirtli  lumbar  verlebra  and  |mss 
I  obliqueIy  outward,  downward,  and  forward  to  about  the  level  of  the  sacrt>-i!iac  articu- 
lation,  vhere  thcv  terminate  by  dividin>r  into  ihe  intemal  and  exlernal  iliac  arteries. 
The  two  coinnion  lUacs  diver^e  from  each  other  at  an  angie  of  from  6o*-65''  in 
the  male  and  somewhat  more  (6S°-75*' )  in  the  female.  On  account  of  the  jKisition  of 
the  abdominal  aorta  beinj;  slightlv  to  the  lefl  of  the  mctlian  line.  the  right  arierv  is 
slightlv  l*>nger  than  theleft,  and  is  hicline<1  to  the  median  lineat  a  slightly  greaierangle. 
Relations. — The  common  iliac  arteries  are  crjvered  by  periloneum.  which  sepa- 
raten them  on  the  rijjht  from  the  tenninal  portion  ol  the  ileuin  and  on  the  left  from 
the  sigmoid  colon.  Anh^noHv.  each  artery  iscrossed  by  the  ureter,  and  in  thefemale 
by  the  ovarian  arter^'  and  veln,  and  by  the  branches  of  the  sympathclic  cord  ivhich 
pass  downward  to  the  hyp«jgastric  plexus.  The  left  common  iliac  is,  in  addition. 
crt>ssed  by  the  siiperior  hemorrhoidal  branch  of  the  inferior  mescntcric  ariery. 
Behind,  the  vessel  of  the  left  sidc  rests  upon  the  bodies  of  the  fourth  and  fifth 
lumbar  verlebne.  that  of  the  right  side  being  separated  from  them  by  the  rlght 
common  iliac  vein  and  by  the  npper  end  of  the  curresponding  vein  of  the  left  side. 
Lxiu-er  lioth  vessels  rest  upon  the  psoas  miisrlf.  /.aUra/ly,  thev  are  also  ni  rL*latif)n 
with  ihc  psoas  and  wirh  the  spermatic  itrlerv  in  the  male  and.  in  the  casc-  of  the 
vessel  of  iht-  riyht  side,  \vith  the  upper  pari  of  iIil-  right  common  iliac  \ein. 
Afedialty,  iire  Uie  coinmon'iliac  veiiis  and  the  hypogastric  plexus. 

Branches. — The  common  iliac  arteries  terminale  by  dividing  into  the  e.rtenial 
and  infcrnal  tViac  artvr'u:s.  In  addition,  thcy  give  rise  only  to  small  vessels  wliich 
pass  to  the  subjacent  psoas  muscles  and  to  the  neighborin^  peritoneiim  and  lymph* 
notles  and  the  uretcrs. 

Variations. — A  certain  »imounl  of  vanation  occurs  in  ll>e  leiieth  oi  the  common  iliac  arte- 
ries, depending  larKely  upon  thf  level  at  ttfiich  the  bifiirctition  olthe  »bdoniiiiHl  iioria  iKTCURi.  ' 
One  «r  other  vessef  ni'ay  givi;  rise  to  the  middle  sacnil  arterj'  or  to  an  accessorv  rennl  :triery. 

Practical  Considerations. — The  common  iliac  artery  is  verv  rarely  the  sub- 
ject  of  aneurisin.  Direct  cvmprt-ssfofi  of  the  artery  may  1m*  made  by  etther  of  the 
plans  described  as  applicable  to  ihe  abdominal  aorta,  and  shoiild  be  applied  about 
one  inch  beUnv  and  a  half  inch  to  the  right  or  left  of  the  nmliillrns.  \Vhile  it  ia 
easier  to  get  rid  of  the  intestines,  as  the  vessel  is  placed  more  laterally,  it  is  not 
always  easy  to  avoid  conipression  of  the  aorta  itself. 

Ugathn  of  the  common  iliac  may  be  required  for  aneurisni  lower  down.  espe- 
cially  of  the  upper  part  of  the  exlernal  iliac,  or  for  wound.  or  as  a  preliminary  to  or 
part  of  the  procedure  in  the  removal  of  pelvic  grovths. 

It  niav  be  effected  by  either  1  f  i)  The  transperitoneal  method.  or  fs)  the  extra- 
peritoneal  method.  i.  A  median  incision  from  umbtUcus  to  svmphvsis,  opening'  the 
peritoneal  cavitv,  the  intestines  beinjj  kept  in  the  »ipper  segment  nf  the  abdomeo  by 
pads  or  by  placing  the  patient  in  the  TrL-ndelenhurg  pf>sition,  \vill  give  easy  access 
to  the  vessel.  On  each  sidc  it  lies  direcdv  heneath  the  peritoneum,  but  there  are 
anatomiral  difTercnces  to  which  Makins  has  callcd  attcntlon.  On  the  righi  side 
the  vessel  is  uncovercd  by  any  structure  of  importancc,  and  may  be  reachcd  by 
dtviding  the   peritoneum  directly  over  it  vertically.     On  this  side  ihe  vena  cava 
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and  both  common  iliac  veins  are  in  close  relation  wiih  the  artcry,  the  laiier  t»o 
passing  bcncath  it.  On  thi*  Ifft  siilt.  ihc  iiiierior  inuscnicric  vcsi»cU  as  lhey  enui 
llie  sijjmoid  iiitsocolon  and  p;iss  down\vard  tu  the  recluin  cover  praclicaJIv  tU 
wholc  oi  ihii  artLTj-,  and  to  ri-ach  the  eoiniiion  Hiac  comfortaljlv  and  >aiely  iht 
peritoneuni  would  need  tn  be  divided  closc  ta  iht  left  oi  the  median  line  oi  iht 
sacrum  and  hc  displaced  oiitward.  The  vein  iisually  lies  on  the  inncr  ^de  oi 
and  somcwhat  bchind  the  artcry.  This  manocuvre  has  ihc  disadvanttgc  ot  ex- 
posing  tlic  vein  freelv,  bul  this  \vould  urubahlj'  give  iar  less  Iruuble  than  uuuld  the 
niimcrniis  niescnteric  vessels  when  swollen  by  reason  of  the  loss  of  their  perilnneal 
support. 

2,  By  the  extra.pcrit(>ncal  mcthod  the  vessel  ia  approached  throu^h  \-ax«>u5 
incisions  ;  the  besi  ( Cranipton)  ( especinlly  if  it  is  desirable  to  apply  the  ligature  at 
the  hi^^hest  possible  point  i  begins  at  the  tip  of  the  last  rib  and  extends  douTiward  to 
the  iliiini  and  fnnvard  tu  llie  anterior  superior  spinoiis  process.  The  al»domtiia) 
musrlt^  and  trans\ersalis  fascia  are  divided  at  the  !o\ver  extreniity  of  the  utjiind,  the 
peritoneum  separaled  ivith  the  finger  from  the  iliac  fascia  in  a  direclion  cttrresponding 
to  the  line  of  the  crista  ilii.  the  alidomina!  nniscies  severed  on  the  same  line.  and  ihc 
separation  ol  the  periloneiim  continued  unlil  il  is  pushed  oflt  the  psoos  and  the  iliuc 
vessels,  which  lie  on  the  inner  as|>ert  of  ihat  muscie.  The  iircter  is  rals«!  with  the 
peritoneiim  and  remains  attached  to  it. 

The  artery  rnay  Ik*  siniilarly  afiproach<'d  tlirough  an  incision  plan-d  just  abo« 
Poupari's  liganient  and  very  like  that  used  for  tlie  exposiire  of  the  extemal  iliac.  The 
needle  is  passed  froni  the  \ein — r.c,  from  left  tu  righl — in  Ugating  the  righl  tiimmon 
iliac,  and  from  right  to  left  if  the  vessel  of  the  left  side  is  ihe  siibjecl  of  ujjeratinti. 

The  coIicUeral  rircu/ation  is  carried  on  from  above  the  ligature  by  ia)  the  intcr- 
nal  majnmary  ;  (d)  the  superior  hemorrhoidal  ;  (r)  the  I  um  bar ;  (d)  ihe  roiddlc 
sacral  ;  and  (V)  the  pudic  and  uhturator  of  the  opposite  side.  anastomosing  resjjeci- 
ive]y  with  (a)  thedeep  epig;isiric  ;  {h)  ihe  middle  hemorrhoidal  ( intcmal  iliac)  :  ff' 
the  deep  circnmfies  iliac  ;  and  (c)  tlie  pudic  and  obturalor  of  the  olhcr  side  *i.r., 
the  side  of  the  ligaturej  from  belou-. 
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The  intemal  iliac  arterv  (a.  hypoi»astrica)  (Fig.  724)  arises  from  the  tommoB 
iliac  and  passes  almost  directlv  dounvvard  in  front  of  ihe  sacro-iliac  articulation  inin 
the  pelvis.  Opposite  the  upper  border  of  the  great  sacr<:»-sciatic"it>ramen  it  di\ides 
into  lwo  inain  stems,  the  anterior  and  posterior  dhnsions^  from  which  bnmches  <if 
distribulion  are  given  of[. 

Relations. — I*osteriorly  the  intcmal  iliac  arterv*  is  rovered  by  peritoneum  and 
is  crossed  obliqnely  by  the  ureler.  More  antcriorly  the  vessel  of  the  righl  side  is  in 
relation  wi[h  some  coils  of  the  ileiim.  whi!e  that  of  the  left  side  is  in  relation  to 
upper  pari  of  the  rectum.  Posteriorly  each  artery  rests  vij^jn  the  upper  p;*rt  of 
external  iliac  vein.  which  separates  it  frnm  the  inner  lK>rder  of  the  psoas  muscle,. 
accompanied  throughout  ils  coursc  hy  the  intemal  iliac  vein. 

Branches.  —  From  tliL-  main  stem  nf  the  ;irtfi  v.  hefore  its  di\  ision,  there  ari; 
C 1)  the  ilio-hivibar  artcry.  and  from  its  posterior  division  (21  the  laterai  sacri 
usuallv  two  in  numl>er,  and  (3 )  the  ghilcal.     From  the  anterior  division  there  are 
given  off  a  hyf>cgastric  axis,  vhich  divides  into  (4)  the  superior  vesica/,  (5)  i>tj'rritfr 
resica/,  and  (6)  prostatic  or  vagiual  branches,  and  (7)   the  vesicuL>-de/erentia}  or 
uierine  artery.  and,   in  addition.    ("8)  the  obiuraior  and    (9)   middle    hemorrhoii 
arteries.  the  main  stem  terminating  by  dividing  into  (10)  the  intemal  pudic 
(11)  sctaCic  arteries. 

Variations. — The  intemal  ilinc  arteries  represenl  the  proximal  part  of  the  fn-t:il  umlMliJ 
or  hvpojjaslric  arterits  whi(li  rt-turn  ttie  l)!<if><i  frnni  the  ftctus  to  the  placenta.     HurinK;  infP 
ulerint  lift'  thest-  VfSsels  are  lar^e  antl  apiK-ar  in  I>t:  thf  continujninii  i»f  iht-  roninum 
iilK  forwar(1  ^K-nt-ath  the  peritoneum  lo  tht*  Intcral  walls  of  the  bladdir  avvA  tlu-nct-  n 

the  anterior  abdoniinal  wall  to  llie  unihilicus,  iuid  Ihence  in  the  siilistanct  of  the  un..-.i 

tu  ihc  plaiH-iita.  Afl»-r  birth  the  artcrit-s  iliniinish  in  sizf,  and  thost-  (Mirtioiis  «f  ilierii  uhit  h  \ 
acrc.es  llie  lalcral  walls  of  the  urinary  bladdtr  and  up  the  alKlominal  wall  iM-roint-  ron\irtt-ii  i 
solid  fibrous  cords  which  persjst  throuKhout  lite  and  are  known  as  the  obliterated  h/po^astik 
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■rteries.  The  portions  of  the  urteries  vvhich  retnain  palunt  form  Ihc  niain  steni«  of  ihe  intemal 
iluu-s.  ihe  hjpogastric  axtr5  and  tln.-  supt-rior  vesical  ;irTfries ;  whal  are  spoken  of  as  tlic  tiiJiin 
sttnis  of  the  ;mterior  divisions  oi  ilit-  ititcrnal  ilwcs  art-  reaMv  ihe  common  inmkfi  by  m  hich 
ihf;  sciaiic  and  intemal  pudic  artertt-s  arise  from  the  h>'iK.>HJiHtric. 

In  tlie  arrangtmt-nt  oi  ilie  branchcs  of  Uie  fcrtril  hj-fKiKiistric  arteries  foiir  type,s  m>ny 
be  rccopnized,  and  L-orres[iondins  to  i-ach  of  thL-st-  is  aii  arraiiKfineiit  of  the  adiifl  in!i-ni;il 
iliac  hranchts.     I.eavinu  out  of  curisideration  for  Ihf  pr«it*iU  thc  sniailer  brantht^.  llitr  first 

ris  thai  in  vvhich  two  Lir^fc  tnmks  arisc  from  tlie  liypoKastric.  tlit?  posterjor  one  I>eini( 
glutcal   and   the  anteriur  a  tniiik  which  divides  iiUo  ilie  pudic  and  sciatic.     The  adult 

Fig.  714. 
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condkton  which  restilts  from  this  arrangement  is  thal  dcscribed  nbove.  the  main  stem  of  the 
intt-rnnl  iliac  ;ip}H*ariiij;  to  divide  into  two  divisions.  from  the  anterior  of  whirh  the  hvpogastric 
asi«  artses. 

_Thc  aecond  type  Ls  that  in  M^hirh  the  three  larte  \x-ssets  arisc  indenendcntlv  fTom  thr  hj^Ki- 
^ja^irir.  thc  rt-siiltin«  ailiilt  rontlition  closelv  resembhn^  that  proclnred  troni  the  tirst  t\-pe.  exct-pt 
that  the  hypoj;astric  axis  stcms  la  arise  frani  the  internat  pudic,  tlie  separation  of  Oie  anterior 
divlslnn  into  iis  tuo  terminal  hranchts  occurrinK  high  up. 

Tlie  third  type  ts  thal  iti  \vhich  the  Klute^il  and  sciatJc  arteries  arise  by  a  common  trunk 
from  the  hypo;;astric.  the  pudic  remainin^  distinct.  In  Ihe  adult,  rn  such  cases,  the  anterior 
divLsion  g^ivps  rise  10  the  hyi>ogastric  axis  and  the  intemal  fiudic.  the  sciatic  arlsing  from  ihe 
p<fslerior  dtvision 

Finallv,  in  the  fourth  type,  whirh  is  of  rare  occnrrence,  nll  three  larg^e  ves^els  arise  from  a 
common  stem.  in  \vhirh  čase  ihere  uill  he  nt>  ap|wrent  separaiion  of  the  aduU  internal  iliac  into 
an  anterior  and  a  poslerior  divisitm. 
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Tbe  variations  of  the  strmlk-r  bniticIiL-s,  whicl]  ure  (.\iuie  nunterous,  wtll  bc  conŠH 
connection  wiih  thtir  cii-scriptioii.  1;  mav  lx-  poinicd  uui,  houtvcr,  that.  sincc  ihr  supcrio 
vesical  anery  is  ihe  [x.TiUti.'m  i^irtion  ol  iIr-  original  hypoKa-striL-  arterj'  and  prinianlv  iht ' 
dirifct  conlinuiilkiii  ul  ihc  h>|M»x.istric  iixis.  sume  at  thc  ^isct.•^.ll  branctifs  which  iu.«niulk 
arisc  froni  thu  ash  niay  takt;  tln-ir  urigiii  inim  lin-  NU|HTi(»r  vcw'i.al.  KurUtrnnun.-,  ve*»cli  »hitii 
embrvoloRicallv  arist  irom  one  ur  ullitr  ot  thi.-  grcat  branches  of  the  hvpoKi^tric  may.  on  accuuni 
oi  ihc  variaiioiis  in  ihe  ohgin  ot  ihcsc,  cotne  lo  arise  irom  Uie  hvpKijjAstrii:  axis. 

Practical  Considcrations.— The:  intcrnal  illac  arttry  is  almoat  never  tturseat 
of  aninirism.      It  has  bccn  ]iya!t'd  fur  heniorrhagc,  for  glutcal  and  sciatic  ancumm 
and  in  the  treatmtnt  of  ino|K-nihle  pclvic  groivths.     It  may  bc  approached  intraperi- 
totica/Zv  hy  the  same   inoision  and    the   same   general    procedure   as  empi(i>'ctl  in 
ligation  oi  the  coinmon  iliac  (<f.v. ).     The  vein  lies  behind  and  to  the  inner  side.  and 
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by  reason  of  its  size  and  its  close  proximity  to  the  vesscl  musl  bc  very  carefuUv  dcalt 
with.     The  necdic  shoiild  be  jKissed  froni  \vithin  oi]tward.     The  relation  of  the  urti«" 
which  crosscs  the  vcssul  oblit|ucly  froni  uithoul  inward  and  downward,  and  of  ti 
hypogaslric  plexus  sbimid  bc-  borne  in  mind. 

In  i\\iz  e.vlrapcritoueal  mcthod  the  incisinn  and  procedure  are  )ust  as  in  cxl) 
peritoneal  ligation  of  the  external  iliac  ([5age  819),  e.\cept  that  the  separation  of  the 
pcritoneum  from  the  iliac  fa^cia  niust  be  carricd  to  a  hig^her  Icvel. 

The  col/ateraJ  rircitJatiou  is  carried  on  chiefly  ihrou^h  (fl)  the  mfcrior  tat 
teric  ;  (^)  ihe  circumflex  iliac  ;   (r)  the  middlesaoral  ;  ( </ )  the  dcep  femoral  :  (i''M 
obturator and  internal  pudic  of  the  opposite  sidt:,  aH  of  wbicli  canv  blood  /rom  ab   ^ 
the  ligature  into  (a)  the  hemorrhoidal  branches  of  the  intemal  iliac;  (d)  the  il»- 
lunibar  :   (r)  the  lateralsacral  :  (t/)  the  sciatic  and  ^lutea!  ;  and  (y)  thecorrespondin 
vessels  of  the  other  side  (/.  c,  the  side  of  ihe  ligature). 

I.  The  Ilio-Lumbar  Artery. — The  tlio-lumbar  arterr  (a.  tIto-luRihalis'i 
(Fig.  724)  is  most  frct.]uemly  givcn  ufl  from  the  main  stem  of  the  intcrnaJ  iliat, 
ahortlv  above  its  separadon  tnto  the  anlerior  and  poslerior  divisions.  Not  infrc- 
queiitly,  ho\vever,  it  is  a  branch  nf  the  posterior  div-ision.  Il  paiises  upward  and 
outuard  tuwards  the  brini  »»f  the  pelvis,  crossini;  in  front  of  the  lumbo-sacnd  nenc 
and  behind  the  e.\ternal  iliac  artery.  heyond  \vhich  it  passea  bencath  the  psott 
musde.      On  reaching  the  crest  of  the  ilium  it  divides  into  twc 


Branches.— ((1 »  The  lumbar  bnnch  ( ramii«  lurobalis)  is  directed  upward  ancj  l>ackward 
ncath  the  psoas  and  supplii-s  that  niiisde  ard  the  *|iiadratus  himborum.     It  sends  a  «.piiial  bnncS 
(mnius  spina/is)  ihrouRh  the  inlervertebral  foramen  bet«Ten  Ihc  lasi  lumtjar  and  first  sacral 
vertebrae,  and  anastomoses  vvith  branrhcs  of  the  last  himbar  arier>". 

(A)  The  iliftc  branch  (ramus  iliacusl  passcs  omward  iMi-neath  the  pwias  and  ramifies 
the  surface  of  the  illacus  mimcle,  supplying  it  and  U9ually  givins  off  a  nutrient  brandi  lo 
ilium. 


4 


^ 


2.  The  Lateral  Sacral  Arteries. — The  lateral  sacrti!  arteries  faa.  sacral« 
lateralcs"!  (FiR.  774)  are  iisuallv  luo  in  niitnber.  and  arise  froni  the  posterior  divisii^n 
the  intemal  iliac.     The  superior  one  passes  dovvn\vard  and  inward  to  the  first  antefi 
sacral  foramen,  and  passes  through  it  to  supplv  the  spinal  mcmbranes  and  anastomoec 
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with  the  other  spinal  artcrios.  The  inferior  Hncry  piisses  at  first  inw;iri.l  and  tlicii 
downward  upon  the  surface  ui  thc  sacruin,  parallel  to  ihe  middle  »acral  arterv,  with 
which  it  iiiiastomnscs  at  ihe  tip  of  the  coccyx  and  also,  by  delicaie  iransvt-rsc  branchea, 
opposite  each  sacral  vertebra.  Upposite  each  anlerior  sacral  (orame»  that  it  passes 
— i.r..  opposite  the  stcond,  thini,  and  fourth — it  givt*s  *>ff  a  branch  (ranius  spiimli») 
which  enters  the  funimen  and  behaves  like  the  spinal  branch  of  tl^e  superior  artcrv. 
[n  its  down\vard  roursi?  the  inferior  lateral  sacral  lies  to  the  outer  sidc  of  tlic  sacral 
ptirtion  of  the  sympathetic  cord  and  crosses  the  slips  of  orij:;in  oi  the  pyriIonnis 
luuscle. 

Variariona.— \'en'  fre«juently  the  two  lateral  sacral  arteries  arise  by  a  conuTion  stein,  nnd 
occasH)iiaIly  ilie  branch  «  hich  eniers  the  sccond  anterior  sacral  foraincn  ariscs  indepcndt-ntly. 
In  ali  pnilKibiliiv  the  lonjjtnitliniil  steni  oi  ilie  inferior  an,er\'  Ls  ti>  \n:  rcKardctl  as  liuving  lK.en 
f«»nne<J  I»y  the  cfirect  an:istoniiisis  of -iscemliii^  and  flescentlinj;  tuij«*  frtim  the  hiteral  branchtfs 
of  ihe  middle  sacral.  each  of  rthlch  is  st.Tia!ly  homoIoKous  with  the  Inmbar  aiui  intercosial  ane- 
rit-s.  The  s>rocess  is  siniilar  to  \vhai  has  ijccurred  in  the  fomiation  of  iht-  verlcliral  arier)- 
ll>aKe72i) 

3.  The  Gtutcal  Artcry.— Thi-  jjluteal  artery  (a.  tclutiea  superior)  (Fig.  727)  i& 
the  continuation  rif  the  pn^sterinr  division  of  the  internal  iliac.  It  is  the  larg-cst  of  ali 
the  branches  ol  ihat  \i-ssel,  and  ]>a.ssc-s  back\vard  between  the  Iunibo-s;»cral  cord  and 
\hv  tir^l  sacral  nt-rve  to  the  upper  horder  of  the  grcat  sacro-sclatic  foramen.  h  passes 
throu^h  the  foramen.  in  coinpaiiy  with  die  superior  gluleal  nerve,  above  the  pyriformis 
niiiscle,  and  soon  afier  making  iis  exit  from  the  pelvis  divides  inlo  a  superncial  and  a 
deep  branch. 

BrRnches. — {a)  The  supcrficLal  branch  1' ramus  KU|icriur)  s<K>n  dividc-s  into  a  number  of 
hrain-hi'-s  \vhifli  t-niiT  tlu*  iij)|>tT  |M>rtion  of  the  ghitcus  maxitniis,  suiik-  siipptviniij  thai  miisch-. 
while  others  traveree  it  tu  sitpply  the  skin  over  the  upper  part  of  the  j;lu(eal  reKioti.  One 
iTTanch.  larger  than  the  others,  pas.ses  outward  aloiijf  the  upper  lx>rder  i>f  tlie  orij^n  of  the 
j^utcus  mediiis  almorii  to  the  anterior  superior  spine  of  the  iliuin,  anastamosing  uith  branchesof 
the  extemal  circuniHex  iliac  artery. 

(d)  The  deep  branch  (rnnius  Inferior)  soon  divides  into  tu-o  branches.  {aa)  The  suprrior 
branch  passes  oulward  alung  the  upper  b^irdcr  01  the  ):luteus  ntinitnus  almost  to  the  anterior 
inferior  spine  of  the  iliiim.  uhere.  under  cover  of  the  icnsor  vagina  fenioris.  it  aniisiomoscs 
uith  the  descendiii^  branch  of  the  extemal  [•irctinitlex  iliac  ;  it  sends  branches  lo  bolh  the  glu- 
leus  medius  aml  uiiniiiius.  ith)  The  inferior  branch  passes  outward  and  downwnrd,  i>ver  the 
surfact-  of  the  j;lnteii!*  nicdius.  towards  the  Krealer  trochanter  of  the  feniur.  and  gives  branches 
to  both  ihe  ghiteus  medius  and  tniiiimus  and  to  the  hip~joint 

4.  The  Superior  Veaical  Artery. — ^Thesupcrior  vcsical  artcry  (a.  urabillcalis) 
(Fig.  724)  represents  the  original  main  stem  of  ihe  foctal  hyp<^gastric  artcrv.  and 
conseqiiently  takes  its  origin  from  the  hyi)Ogastric  axis  and  is  continuous  anteriorly 
with  the  fihroiis  cord  which  represents  the  obliiurated  bvpogastric  arterv  (  Fi^-  72H). 
It  passes  forward,  beneath  the  peritoneum.  towards  the  urinarv  bladder,  and  as  it 
apprnaches  that  structure  gi\"es  off  branches  to  it  ( aa.  vcsicalcs  superiores)  which  ranilfy 
over  ils  surfaci-  and  sides  and  supplv  its  upper  and  middle  portions.  They  anasto- 
mose  l)el<iw  \vith  branches  of  the  prostatic  and  inferior  vesical  arteries. 

Variationi. — Nni  infrenuently  an  accessDry  branch  arising  from  the  superior  vesicni  is  dis- 
tributctl  to  the  middle  and  lower  portions  of  the  bladder,  forming  what  has  been  termed  the 
middle  vesicai  artcty  (  FtK>  724). 

5.  The   Inferior  Vesical   Artery. — The  inferior  vesical  artery  Ca.  vesicalis 

iaferiuD  (Fig.  724)  mav  arise  from  the  hvpogastric  axis.  from  the  anterior  division  of 
ihe  interna!  iliac  below  the  axis,  from  the  middle  heniurrhoidal,  or  quite  frequently 
from  the  prostatic.  It  dcscends  towards  the  tower  portlon  of  the  bladder,  supp!ying 
the  base  and  neck  of  that  structure.  and  also  sending  branches  to  the  prostate  jjland 
and  the  seminal  vesicles  in  the  male.  It  anastomoses  with  branches  of  the  prostatic 
and  superior  vesical  arteries. 

Variationu. — The  inferior  vesical  k  usuallv  a  rather  slender  brnnch.  and  may  be  replaced 
b>'  vesical  branches  fnjin  the  prosUitic  ur  by  branches  of  the  superior  vesical. 
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(ta.  The  Prostatic  Artery. — The  prostatic  artery  arises  «iher  fruin  ihe  hy\Kt- 
gastric  aids,  or.  iiKirL-  usiiallv,  fruin  a  trunk  commun  to  it  and  the  infcrior  vcsical  wib<: 
iiiuldlc  hcinorrlioicl:il.  Ii  p;issts  duwaward,  foru-ard.  aiid  inuard  lo  ihc  latcral  surfact 
i»f  ihc  proslatc  j^laiid,  and  st-iids  branches  int<»  thc  inlurior  oi  ihal  struclun:  and  also 
tu  the  base  of  thc  bladdui'.  aniLstiimcisinj;  wilh  braiichL-s  ni  tliu  iiitwior  vesical  .it'i  " 

6*.  The  Vaginal  Artery. — The  vaj^nal  artcn-  (a.  vaginalis)  (Fig.  7^6  1 
hoinolof^ue  uf  the  prostatic  arterv*.  arises  eitht-r  from  the  hvpt^jastric  ;txis,  more  usiiailv 
from  a  trunk  conimon  to  it  and  thc  infcrior  vesical  or  niiddic  homorrhoidal.  or  inm\ 
thc  anterior  divJsion  of  ihe  internal  iliac.  belovv  llie  hvpogaslrie  a-xis.  Il  passeh  dinm- 
uard  and  inward  towards  ihe  lower  pari  uf  the  sides  of  ihe  vajena,  w'here  it  dividcs  inta 
numerous  branche.s  uhich  raini(y  4ner  the  anterior  and  p(wterior  snrfcices  o(  thal  or] 
anastoinosinjj  wiih  ihe  corrcspondi  nje  bnmches  of  the  arter}*  of  the  othcr  side.  h  i 
annstomoscs  abo\'e  with  the  ccr\  ical  branches  oi  the  ult-rine  artery  and  beIow  ft"ith  1 
perineal  branches  of  thc  internal  pudic,  IH'  these  anastonioses  there  is  usuallv  forme 
alon^  the  median  line  »»f  botli  the  anterior  and  posterior  svirfaccs  of  the  vagina  a  nuirt 
or  Icss  regular  vessel  \vhich  is  known  as  ihe  asygos  artery  of  the  vagina. 


Fig.  726. 
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Artciln  a\  tnnale  pclvis,  Mvn  from  Icfl  siile. 


Variaticms.— 'I'he  vaj^nal  arter^*  nccasinnally  arEscs  from  a  common  trunk  uith  the  uteri 
Kre<iucmly,  as  a  result  of  iLs  (>recoaons  division,  it  Ls  reprt-scnl«!  by  tu-o  or  more  vesscis. 

7«.    The    Vesiculo-Deferential    Artcry. — The    vcsicnlo-ddereniial    arte 
(a.  <lefcrentiaUs)  usuallv  arises  froin  the  hypojfaMric  axis,  bwt  somelimes  from  ili 
proximal  part  of  the  superior  vesical  or  frotn  the  anterior  division  of  thc  intemai  iliac. 
belott-  the  hv])o^jastric  axis.      It  passcs  do\vnward,  fonvard,  and  inuard,  and,  crossi 
theurcter.  jjivesa  branch  to  the  vas  dcferens  and  then  breaksnp  inici  a  numl>er  of  sn 
brancht-s  \vhich  are  distributed  to  thc  vesicula  seminalis.     The  deferential  brane 
on  reachinj«  the  vas,  di\ides  into  an  asccndlng  and  a  desccndinj^^  branch.      Tlu:  f'i 
passcs  upward  aUinj;;  the  vas  to  the  internal  alxloniInal  rinjf  and  thence  throu^h  ' 
ini^uinal  canal  to  the  nci)^'hl>nrhood  of  thc  epididvmis,  anastomosinp  \vith  branches  j 
Ihe  spennatic  arlerv.     The  descendin^  branch  accom|>anies  the  v;is  to  the  prost 

ib.  The  Uterine  Arter/. — The  uterine  artery  (a.  nlcrhia)  (Figr.  726)  vot 
ponds  to  the  vesicnlo-deferential  and  bas  a  similar  orig^in.      It  passcs  at  first  dou-nn^an 
and  inward  upon  the  surface  of  the  levator  ani,  and  llion  inward  in  a  tortuoiis  cou 
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ihe  base  of  ihi:  broad  li>jament  towards  the  neck  uf  thc-  ulerus,  Just  before 
Ring  the  ulerus,  usuaUy  alimit  2  cm.  (}:^  in.  )  frnm  h,  ihe  arterv  crossfs  in  front 
of  the  ureter  and  then  bends  upuard  l>etween  tht  lwti  lavers  of  the  bnjiid  lij^anicnl 
alon}^  ihe  side  (if  the  iitcrus.  Arrived  al  thu  jimctjon  uf  the  Fallopi^in  tube  with  tlic 
utCTUs.  it  bends  outward  almig  the  lower  burder  of  tlie  tube,  and  then,  pussing 
l>eiie:ilh  the  hihini  nf  the  ovarv',  terminates  by  inosculatin^  with  the  ovarian  artery. 
lil  its  cuuree  bftwcen  the  layers  of  the  bruad  Hj^anicnt  the  arter\'  is  accompanied 
by  the  largc  utcrine  veins.  v,'hich  alinost  conceal  it,  and  bolh  artery  and  veins  are 
enclosed  in  a  mther  tlense  sheaih  of  areolar  tissuc.  During  pregnancv  ihe  artery 
becomes  miich  enlarj^ed,  and  its  coursf,  as  well  as  ihat  01  its  branches,  bccomea 
exceedinjrly  sinuous  and  even  spira!. 

Branches. — I  a)  As  ihe  utt-rine  arter>'  crosses  tht  rtnal  ducl.  a  ureteral  branch  is  siipplled 
to  the  iirvKT.     On  rearhiiiK  ih*-  sidi.-s  of  ihe  uterus,  it  givi^s  off — 

(A)  One  or  scvcral  cervicsl  branchea.  Thf.sc  \mss  lo  Ihe  ciTvix  and  divide  into  numerous 
branches  which  supply  thui  imrtitin  <jf  tlie  ulerus  and  the  iipper  part  of  tlie  vagina.  They  are 
reUiivelv  Iopr  and  tortuous,  and  anattomose  Inrlow  witli  the  brancht*  t»f  ihe  vaginal  arteries. 
Throujjluivit  ttu?  rt-st  ct(  iis  course  along:  the  sides  of  ihe  utenis  it  gives  otl  imnieruus — 

[r)  Utcrine  branches.  whi<-h,  allhon^h  torIiu>us.  yi-t  differ  fnim  tlie  rrrvicfil  brani-hes  in 
being  raiher  short.  They  pass  to  both  the  antcriur  and  pfisterior  surfaccs  of  the  ulerus  and 
suppiv  its  fMKly  and  fundtis,  ;md  it  Ls  to  Im-  rc-niarked  ihat  hcMh  tliese  hnuiches  and  tht  cer\'ical 
ones  diminish  rapidij'  in  calibre  as  they  branch  upon  ihc  surface  of  the  utenis.  so  that  al  the 
middie  line  4>f  Ihe  «.irgan  onlv  exceedtngly  minute  twigs  are  to  be  tound. 

From  the  i>ortion  of  Ihe  artery  that  nms  outward  along  the  lovver  bordcr  of  the  Fallopian 
luhe— 

( d )  Tubal  branches  (  rami  lubarii )  are  Rivcn  ofT.  f >ne  of  ihese,  inucli  slron^er  ihan  the 
olhers.  arises  just  hi-it-re  ihe  utiTine  inosculates  wllh  the  ovarian  nrter>-.  and  pas.kt-s  L»utward 
alon£  the  tulw  in  its  tinihriati-d  i-xtri'miiy,  si-tulinj;  Iiranches  tn  ii  thriKigh  iw  entire  course. 

{f)  Ovarian  branches  (rami  nvsrJi  1  tu  the  ovary  are  finally  fj^ven  off  from  the  uterin« 
ar1ery  in  ihe  vicinity  of  its  anastomosis  with  llie  ovarian. 

8.  The  Middlc  Hcmorrhoidal  Artcry. — The  middie  hemorrhoidal  artery 
(a.  haemorrhoilialis  mcilia )  1;  Fig.  726)  is  somewhat  \'ariablc  both  in  its  origin  and  in 
its  bize.  It  arises  either  from  tlie  anterior  divi.sion  of  tlie  interna!  iliac.  bclow  the 
livpogastric  arter)*,  or,  ns  frequent!y  hap[M'ns,  frnm  the  infcrior  vesiail  nr  rK:ca.sionally 
frum  the  internat  pudic.  It  paase.s  alonj^  the  laleral  surface  of  the  middie  [KJrtion  of 
tlie  rectum,  givin^  off  Ijranches  w!iich.  in  adilition  to  aidin^^  in  supplying  the  vag^lna 
and  communicaling  with  ihe  vaginal  arteries.  anastotnose  above  with  tlie  superior 
hemfirrlioidal  from  the  inferior  mesenleric  and  below  with  the  inferior  hemt>rrhf)itla! 
from  the  internal  pudic. 

9.  The  Obturator  Artery. — The  obiurator  arterv  (a.  oMurainria)  (Vig.  724) 
arises  from  tho  anterior  division  of  the  internal  iliac,  beIow  the  hypo^asiric  axis.  It 
passes  fonvard  alorig  the  lateral  Hali  of  the  pcivis.  rcstinjf  U[Kin  ihe  pehic  fascia 
tthicli  covers  the  upper  portion  of  tlie  internal  obtiimtor  muscle,  and  liavinjiT  ihe 
obturator  nerve  innnediately  above  It  and  the  vein  belo«-,  just  before  reachinj;  the 
anterior  \vall  of  the  pelvi.s  it  ia  crossed  by  the  vas  delerens  in  llie  male,  as  it  p;isses 
down\vard  from  the  internal  abdominal  rin^.  nnd  then  it  pierce.s  the  pei\ic  fascia  and 
makes  its  exit  from  the  pelvic  cavilv  ihroujjh  the  obturator  canal.  on  cmer^ng  from 
which  it  divides  into  twn  terminal  branches.  an  internal  and  an  externa!. 


Branches.—  H7M;«  f/tč  pt-iris  the  obturator  arterj'  gjvcs  ofT  severa!  small  branches.  of 
which  the  nioft-  inipiin;ini  nre — 

(a)  An  iliac  branch,  uhich  \%  Riven  ofF  near  the  oripn  of  the  obturator  and  passes  up  to 
tJie  iliac  fossa.  supplyinK  the  ilio-psoas  muscle.  Kivinp  nutrient  branches  lo  the  iliuin  and  anasio- 
mosiuK  wiih  tJie  ihac  hrane  h  uf  the  ilio-lumbar  Hricry. 

(6)  Muscular  branches,  whifh  arr  tljstrihuted  to  Ihe  obturator  inlemns .ind  the  levator  ani. 

((■)  Vesical  branches.  uhich  jKiss  t«i  ilie  htadder  beneath  the  falsc  lateral  li>piment  and 
nnastomirtsc  \vith  branches  from  the  su|>erior  vesical ;  and 

{tf  1  A  pubic  branch  ( rnmus  piibieus  1  whicli  arisiM  just  hefon-  the  nrter\*  mters  the  ol>tu- 
ratur  canal  and  asri-nds  iip<in  the  fHisit-rior  surface  of  the  ns  puhis  to  anastomose  ah<)Vf  nith  the 
puhic  Jirrinch  of  the  deep  epig^slric  ;inerj-. 

Ou/sidr  /Arfir/ris  the  obturator  arter>'  dl\'ides  into  an  eicternnl  and  an  interna!  branch. 
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(f)  Tbe  eztemol  branch  pnsstrs  around  ihe  t;xtem.il  border  of  ilie  otiturniar 
lieneaih  ilie cjtlcnial  obiurator  muscle.  and  lemiinaies  by  »nasuiniosiiig  uiih  iIk'-  intcrrnul  lir«w>i 
and  willi  ihe  initrnul  circunitU-x  trum  the  de«'p  ft-mor;iI.     Ntar  its  ori^n  it  j^ives  off — 

(aa)  An  ittfemal branrh,  whicli  jKissts  dovvnwiird  uti  tlie  posterior  suriacc  of  Ihe  oUuratur 
membrane,  under  covcr  of  ihc  intcmnl  obturalor  muscle,  to  the  tuberosily  of  ihe  ischiunt.  ioA 
it  alM>  Kivcs  rise  to— 

{H)  An  afetabuiar  hranfh  (nniuft  nmalmlt),  which  ]>asses  through  the  cx>t>-loid  noldi 
supplies  lh*f  falty  tissiie  tjccupving  the  botlom  i>f  the  aiX5tabulum. 

{/)  The  iniernal  branch  ninit  nrottnd  the  inner  border  of  tlte  obluralor  foraineii, 
Ihe  exicnial  oblurator  muscle.  and  terminates  by  annstomosInK  wilh  the  !-xtcmal  Iiranch. 

Variations.— The  obturator  artery  varies  fjxeatly  in  its  oriKin.  and  these  variiaiLms  nnv 
divided  inio  twn  Kruups.  jtccording  ns  tJit-  orif{in  Ls  frum  the  internat  or  the  extcm.il  iliac  5>^i 
<i\i  artc-ries.  While  ihe  ciri^n  <if  ihe  vessfl  froni  Ihe  anterior  diviskm  of  the  intt-rnal  iliat  is 
mi>si  frequent,  yei,  whcn  compared  with  ali  the  variations  liiken  toKether,  it  tnctjn.  in  s*>\ 
whal  less  th;tn  5*>  iK-r  cent.  i>f  CHSes.  Of  olher  origins  fnmi  the  Nysleni  of  the  intemal  ili.nr  t' 
mav  be  mentioneo  those  fn»ni  Ihe  main  stem  of  the  ili;ic  before  Its  dinsion,  irom  ils  ixis« 
division,  and  from  the  Rluteal  arterv.  !■  iinhermore.  its  origin  may  occur  fnM«  either  Ifte  adalic 
or  the  iniernal  piidic  arten-,  alihoii^h  siirh  cases  are  rare. 

More  lre*]iienl  and  of  greater  importance  from  the  practical  stand-point  is  the  origin 
from  the  extemal  iliac  *ysteTn.  \\hich  occurs  in  about  30  per  cenL  of  cases.  In  the  imrnense 
majoriiy  of  siich  rases  -in  aInKtsi  tueniy-iiine  oiit  <if  ever>'  thirtv— Ihe  ori>;in  is  (mm  ibcdeep 
epiiia-^tric  .-irter^'.  Ik-iiik  in  tlu-  ri-niainin);  i:;ises  from  the  extemal  iliac  (listal  t<i  the  deep  epiezS' 
trie  or  from  the  uppcr  |xirt  of  tlie  coninum  feinoral  artery.  Undonbtedlv  the  prinian,  relatii — 
of  the  obtnraior  arter\-  are  with  the  intemal  iliac  svsteni  of  ve'>sels.  .iikI  the  origin  frum  thr 
temal  iliar  sys[t'ni  is  to  l>e  reg^rded  as  tliie  to  the  se<'iuular\-  enlargement  of  nn  aiKislom4»sis  1 
mallv  preseni  and  the  diminiiiion  or  itihibition  of  the  orljjinal  steni  of  the  obturator.  rof^sibilti 
for  siirh  a  prix'ess  are  furnished  by  tlu;  nurmal  ariasI<tnHJsit*  betMeen  ihe  pnbic  branches  of 
obturator  attd  the  extenial  circurntlex.  and  ali  Kratlations  may  be  found  between  the  normal 
ranRemcnt  and  the  complete  replacement  o!  the  oriKinal  intrapelvic  portion  of  the  obturator 
thr  puliic  anastnntosis. 

Tlie»niginof  the  oblurator  fnmi  the  deep  epiirastdc  artery  \  Fig-  728)  beconies  of  imjKjrt, 
from  tlie  fact  ihal,  in  order  to  reach  ils  iKJintoi  exit  from  the  pi-lvis.  the  obturator  canal, 
vessel  must  conie  into  iiitimate  relalinns  uith  the  rniral  riiiK.  anil  mav  thuh  adtl  ati  inipor 
conipliaition  to  the  operation  fur  the  relief  of  fenioral  hernia  fl*-'!?*-'  '775)-  There  are  llirve  p«. 
ble  courses  (or  the  vessel  in  relation  to  the  ring  :  f  i )  it  may  pajss  inxvard  from  ils  oriRin  over 
upjier  bordtT  of  the  riiij;  and  then  rurve  dimnuard  and  inuard  along  ihe  free  iMirder  of  C«; 
beniai's  li^anient  to  reach  the  (»huiralor  canal ;  ( a )  il  niay  bend  downwaril  abnijniv  at  ils  ori, 
and  pass  m  an  .ilmost  direct  cnurse  to  ihe  obturalor  canal.  passing  over  the  mner  suriace 
the  extemal  iliac  vein,  and  therefore  down  the  outer  lM>rder  of  tbe  crural  ring  ;  or  (5)  ii  n 
pass  directlv  across  (he  ring.  As  regards  the  relaiive  freqiieno'  of  each  of  these  c<Hirscs  il 
mtcresting  to  note  tliat,  according  to  obser\'ations  made  by  jastschinski,  the  course  aloni 
outer  border  of  the  ring  is  much  the  most  frecjnent.  ocrurring  in  6u  per  cent,  of  atses,  and  I 
more  frequent  in  feniates  Ihan  in  ninles,  The  course  across  ihe  ring  occurs  in  abf>ut  31  5  ^__ 
cent.  of  cases.  and  is  again  more  frtquent  in  females  than  in  males  ;  uhile  the  course  along  the' 
free  edge  of  Gimbemats  ligamtnt  occurs  in  onlv  17.5  per  cent.  of  cases.  and  is  more  comrniio 
in  maks  than  In  females.  The  differences  in  the  tuo  sexes  are  asfuciated  wiih  the  differei 
Ihe  (nmi  of  the  iK-Ivis  and  of  the  nbturatnr  foramcn. 

Practical  Considerations. — ^The  ghiteal  and  sciatic  artciies  havc  not  tinc 
monl)'  been  afTected  bv  aneurisni  vvhich  has  shtmn  itseU  as  a  pulsalinv!  compressfll 
tumor  in  the  >;lute;il  rej;ion,  often  \vith  a  bruit,  and  iisnally  causing  patn  over 
nates,  extendinK  down  the  posterior  aspect  of  the  thigh — from  pressurc  on  thesciaiJc 
nen'e — an<l  causinj^r  lamoncss. 

The  phiieal  aneitrism  is  sitiiated  somcu-hat  farther  back  in  the  buttocit  than 
sciatic,  which  is  apt  tn  be  farthcr  forward  and  dovvnuard.  near  the  K^ulco-fcmn 
crease  ("Agnew). 

Either  of  tlieso  vesseis  or  the  tnternal  pudic  m:iy  require  lij»alure  on  acrounl  i 
stab-Muiirids.     Serious  hemc>rrhaj,je  from  a  vvoimd  in  the  upper  pari  of  the  jjlute 
maxim-.is.  /.c, ,  a  liltle  I>elow  a  line  from  the  posterior  siiperir»r  iliac  spine  to  the  1 
of  the  g^reat  trochanter,  is  likelv  to  proce<*d  from  the  j^Inteal  arten.'.      I.nwcr.  nraf 
to  the  foUI  of  the  buttock,  it  may  come  from  the  sciatic.     The  fjlutcal  may  be  \M 
through  an  incision  made  along  the  Hnc  just  mentioned.  from  the  posterior  &ui>crid 
spine  lo  the  trochanter.     \V'iih  ihe  thijjh  in  inward  rolation.  the  jiinction  of  the  midrf^ 
ttith  the  uppcr  thirrl  of  that  line  indicates  about  the  (>f>int  whcrc  the  f^luteal 
comes  ont  throuph  the  sciatic  nolch.      The  (ilires  <»(  ihe  g^luleiis  maximus  are '. 
rated,  the  muscle  is  rela.xed  by  fuU  extenaion  of  the  thijjh,  and  the  upper  bonv  ma 
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of  thescialic  notch  is  feli  f(irwith  ihefinj»er  thrtmj^h  the  interspace  between  ihe  pvri- 
formis  and  thc  kIuIcus  mctiius.  The  artcry  mav  )h:  lound  as  it  tunis  over  thc  i}«ny 
tip  ni  thc  sacro-sciatic  foramen  towards  the  dorsum  ilii.  The  sciatic  arterv  mav  he 
reachc<l  throu^h  thc  same  incision,  the  fingcr  then  bcinjij  carried  below  ihe  pyriformis 
muscle.  wht-ii  ihe  spine  of  ihc  iscliium  and  the  sharp  edge  of  the  sacro-scialic  liganient 
win  ser\-e  as  landmarks. 

The  (^Kiint  of  emcrgence  of  botb  the  sciatic  and  mtcrnal  pudic  arteriea  h  indicated 
wilh  sutficient  accuracy  by  the  junction  o(  the  lower  and  middie  thirds  oi  a  line  drawn 
from  the  tuberoaity  of  the  ischiimi  to  the  posterior  superior  spine  of  the  ilium.  The 
incision  eniployed  should  folIow  the  direcdon  of  the  tibres  of  the  greatcr  gluteal 
muscle. 

10.  The  Sciatic  Artcrjr. — ^The  sciatic  anery  (a.  ftlutaca  inferior)  (Fig.  727)  is 
one  of  the  two  terminal  l>ranches  of  the  anterior  division  of  the  internal  iliac.  It  lies 
at  first  internal  and  posterior  to  thc  intcmal  pudic  artery,  and  is  directed  down«ard 
and  backu-ard  towards  the  lower  part  of  the  jfreat  sacro-sciatic  foramen,  passinjf  usu- 
any  below  the  foiirth  sncral  nervc.  It  makes  its  exit  from  the  pelvLs  thrniijfh  the  gr^^t 
sacro-sciatic  foramen,  beIow  the  pvriformis  muscle,  and  bends  dnwnwar<i  beneath 
the  ghiteiis  ma.ximus.  It  crosses  thc  internal  pudic  aru-rv  at  abrnii  [ho  level  of  the 
spine  of  the  ischtum.  and  in  ihc  rcst  ol  its  cours«;  lies  to  thc  inner  sidc  of  the  ^reat 
sciatic  nervc.  It  desccnds  upon  thc  jjemcili,  the  internal  obturator,  and  the  quad- 
ratus  femoris,  and,  afler  ^iving  off  its  principal  branches,  is  contimied  doun  the  leg 
as  a  sleiKier  vessd,  the  comes  ner^i  ischiadici. 

Bnnche*.—  iriMirt  /Af  fieMs  the  scLitic  iirteo'  givisolT  some  small  andinconsLint  branches 
to  the  intvrnal  ul>iur;il<ir  ;ind  pvrKornus  mu^icles  and  to  the  ininks  of  Uie  sacral  pelvis. 

Ou4sid£  thc pdvh  it  Kivt-s  risi:  tu  several  larger  hranchi-s. 

\a\  The  coccygeal  branch  passes  inwarcl  ami  pierces  tlie  Rreat  sacro-sciatic  lljcament  and 
thc  fcltJt'-'Us  mavlniu?;  near  \x^  origin,  terminatiii};  in  the  ti&sues  over  The  Iowcr  part  of  thc  &acnim 
and  coccvK, 

1^)  Muacular  branches,  variablc  in  ntiinber.  pass  lo  the  neif{litK)rin]£  inusdes.  some  of 
them  being  cominued  (»eneath  tht*  qiiaclratiis  femoris  lo  rtach  the  capsule  oi  the  hlp-joim. 
One  branch  someu'hat  larger  thaji  the  rcst  can  frequemly  he  seen  entering  Ihe  deep  siirface  of 
thv  gluteus  niaxinuis  iti  cimipanv  with  Ihe  inferior  glutcai  nerve ;  it  supplies  thc  muscle  and 
furms  anastoni<isi-s  w\\h  thc  ^hiteal  arter>', 

If)  An  anastomatic  branch  p;isse3  transverseb'  outward.  usiiall)'  beneath  the  great  sciatic 
nerve,  towards  the  greater  trochanter  of  the  femur.  It  gives  tuigs  to  the  gemelll  muscles.  and 
in  Ihe  ncighborhiKHl  «ii  thc  irochanter  ana-itomtises  wilh  the  u-nninal  branch  of  the  Intcmal  clr- 
cumfle^,  with  ihe  Iransverse  branch  of  the  extemal  circuniflex.  and,  Inrtovv,  witli 'the  first  per- 
iorating  artery,  conipleting  what  is  temii-d  the  crudai  anastvmosis. 

(d  1  Cutaneous  branches.  variaNe  in  numl>er,  uind  around  the  louer  iKirder  of  the  gluteus 
maximuK  in  compHnv  uith  tir:inches  o(  the  smatl  sciatic  nerve,  and  supply  the  integunient  over 
the  Iower  part  of  tlit;  ghiteal  rt-gion. 

(r)  The  a.  comeB  nervi  ischiadici  h,  the  contttiuation  of  the  sctatrc  artery.  U  is  a  long, 
slender  branch  rthich  passes  downward  upon  ar  in  the  substance  of  ihe  great  sciatic  ner\'e.  sup- 
plying  it  and  anastomosing  uith  tiK-  perfurating  branches  of  the  profunda  femoris. 

Variations. — The  orcasioii;il  ongin  of  the  sciatic  from  Ihe  ylute:il  arlery  or  from  the 
hjpogaitric  axis  hat  alre;Kiy  tx-c-n  described  in  connection  with  ihe  viirin;lions  of  iHe  iiiiernal 
iliac  (page  808).  ()cca<;ionally  it  has  a  douliK-  origin  from  lx)th  the  gluteal  and  the  anterior 
division  of  the  inleriial  iliac.  ur  it  mav  be  finuble.  owing  to  the  esistence  of  stems  from  each  of 
Ihtse  vessel*:  which  pursue  indepetulent  conrses. 

In  addition  lo  its  nomial  brancht*s,  it  in;iy  give  origin  to  the  laieral  sacral.  the  inferior 
vesical,  and  the  uterine  or  the  niifldle  liemorrhoidal.  K-^jiecial  interest  atlaches  lo  ihe  cotnes 
nervi  ischiadici.  u-hich  occasionallv  iraverses  thc  entirc  (ength  of  the  Ihigh  to  uniie  Ih1ow  \vith 
the  popliieal  artery.  It  represents  ihe  original  main  •^leni  of  Ihe  <*rialic  arter>',  uf  uhich  ihe 
l>o|i>h'ti*aI  was  primarilv  the  rontimiation.  the  connection  of  that  arten,-  u-iih  ihe  femoral.  and  the 
•iut>sequeni  diminulirtn  of  the  soiaiic  being  <econdary  arrangements  (page  S24). 

P  II.  The  Internal  Pudic  Artery. — The  internal  pudic  artery  Cn.  pmlcnda 
interna)  ^Pit'-  727)  is  theother  terminal  branch  of  the  anterior  division  of  ihe  internal 
iliac.  It  is  directed  downu'ard  in  front  of  the  sciatic  .irier)'  lo  the  lowrr  poriion  of  the 
great  sacro-sciatic  foramen,  where  it  makes  its  exit  from  the  pcivis.  passing  betwecn 
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the  pvriformis  and  coccj^t^us  muscies.  It  thun  l>cnds  fonvard,  under  cover  of  tlie 
glutcus  maximus,  and,  cun'injj  benealh  ihe  spinu  of  the  ischium,  passes  chrough  the 
Icsscr  sacro-bciatic  notch  to  enter  the  ischio-rectal  fo»sa.  Ita  course  is  then  forward 
along  tlie  laleral  uall  of  the  fossa,  lying  wiih  its  accompanjring  vein  and  the  piidic 
nerve  in  a  fibrous  atnai  kiiuun  as  Ahvtk' s  ranai,  lomied  by  a  splilting  of  the  obtu- 
raior  htscia  near  its  louer  border.  At  the  aiiterinr  jKirtion  of  the  ischio-rectal  fossa 
the  ancry  pcrforates  the  trian^lar  li^nment  of  the  pehneum  and  pa&ses  fonvard 
betwccn  the  t\vo  lavcrs  composin^  thal  siructure,  finallv  ]H'rfnrating  the  KU]x;rticia] 
laycr  and  bccoming  the  dorsal  artery  of  the  penis  (^ur  clitoris). 


BrsnchcB.— tri  the  fielvic  aud  glult-al  ponions  of  its  course  the  imemal  pudic.  as  a  rulc, 
gives  otT  <.inly  sWiuVr  musculmr  branches  li»  thtf  neighboring  niusdcrs.  In  \\s  isdiio-rcLtal  por- 
tion  its  brancht^  art  mua-  importani. 

[a)  The  inferior  hemotrhoidal  arteriea  (oa.  baeenorrhoidaU*«  infcriorcs).  usuatly  tM'0  in  num- 
ber,  but  freiiiientiv  onlv  oiitr,  wliich  farly  dividt:s  inlo  tuo  or  three  stems,  arise  from  tlit.-  internal 
pudic,  jiisl  afler  it  hHs  iravtrse«.!  the  lesser  sacro-sciatic  fornnu*u.  Thcj-  pt-rforate  the  inntr  wall 
of  AIcock's  cannl  and  pass  throiigh  the  fnt-tissiH-  whioh  occupies  the  ischii>recial  ftissH  U>wnrds 
the  Iower  part  of  the  rectum.  They  give  branches  lo  \\w  ischio-rfCt;ii  fat-tissne.  to  the  sphincter 
atid  levator  aiu.  to  the  glutt^u«  niaxinitLs,  to  the  skin  over  the  iscliio-rectat  and  ana]  regions,  and 
lo  the  lower  part  of  tlie  rectuni,  anaslomusing  above  with  the  iniddic  hemorrhoiiJal  lininches  ctf 
the  intemal  iliac. 

(*)  The  supcrficial  perineal  arlerjr  (a.  perinei)  arises  just  before  Ihe  intemal  pudic  enters  the 
space  bt-iwtfii  ihe  I;iyers  of  i\w  iriangitlar  ligiiiiient  of  the  perineum.  It  is  at  first  directed 
almost  vertically  downward.  but  4Uickly  ht-nding  araiind  the  posterior  tiorcier  of  ihe  supL-riicial 
transvcrse  muscle  of  the  perineum.  near  its  origin  from  the  ischlal  tiiberosil),  it  in  directed- for- 
wafd  and  invvard  in  the  interval  between  the  Ischio-cavemosus  and  bulho-caveniosuK  muscies. 
In  ihis  i>»nion  oi  '\\s  course  it  is  covon-d  »nily  l>y  the  superficial  perineal  fascia  and  the  integu- 
ment.  and  jKisst-s  forward  to  be  distributed  lo  ttie  p<«lerior  portion  r^f  the  scrotuni  in  the  mal*: 
and  to  the  labia  majora  in  the  female.  In  its  course  it  gives  ofT  numerous  cutaueous  branches 
as  weU  as  branches  lo  the  neighboring  muscies.  One  of  these  latter,  usually  someu  hat  larger 
Ihan  the  rcst  i>asscs  inuanl  towards  ifie  niudiau  line,  boneatli  the  RUpertictal  transverse  muscle 
of  the  periiKiim.  \vhich  it  au[jpiies,  as  alsi*  ihe  hull>o-cavemosus  and  extenial  sphincter  ani. 
Thts  is  w hat  has  been  teniied  \\\v  transvrrse  artery  of  lAe />criHeam.  It  anastonioses  at  the 
ceinral  jKunt  of  the  perineum  uith  its  fellow  of  the  opposite  side,  wiih  other  branches  from  the 
superficial  perineal  arter)-  anterioriv  and  with  branches  of  the  inferior  hemorrhojdals  posteriorIy. 

In  its  perineal  jiortiim  aiso  the  inlemal  pudic  gives  ofT  iniiwrtanl  branches. 

(r)  The  artery  to  the  bulb  (a.  tnilbi  uTetttrne  or  a.  tmltn  vcstibuli)  arises  from  the  intemal 
pudic  a  shon  distance  after  it  has  entered  the  deep  perineal  interspnce.  It  is  a  relatively 
large  vesset  in  the  male.  and  passes  almost  horizontallv  inward  touards  the  median  line. 
Before  reaching  this  hovvever,  it  periorates  the  superficial  lav-er  of  the  trlangular  ligameni. 
enters  the  substance  of  the  bulbus  urethrx'  about  15  mm.  in  front  of  JLs  posterior  extremlty. 
and  is  dislritnited  to  tliat  structure  and  to  the  iiosterior  third  of  ihe  corpus  spongi<isum  and 
urethm.  In  the  female  it  is  of  a  lesser  calibre  than  m  the  male.  and  U  di&tributed  10  the  bulbus 
vestibuli. 

{d)  The  urethral  ■rtet3r  (a.  urethrniis)  arises  usua[ly  some  drstance  nnteriorIy  to  the  artery 
of  the  bulb,  and.  like  it.  is  directed  mediallv,  and  peiietrates  the  sii[MTfuial  layer  of  the  iri- 
angular  ligament  tu  enter  the  substance  of  the  cor|>tis  spongimum.  It  reaches  the  corpus 
spongiosum  just  behind  the  symphysis  piihis,  where  the  lwo  corp*>ra  cavemosa  come  together 
to  form  ihe  penis,  and  U  continued  lurward  In  the  spongiosum  to  the  glans.  It  is  a  somcwhat 
jnconsunt  brancb.  and  is  «.iuite  small  in  Ihe  female. 

(f)  The  anery  of  the  corpus  cavemosum  (a.  profunda  peniH  §k  clitorirlls)  arises  from  the 
intemal  pudit,  pist  posterior  to  the  louvr  lH>rtler  of  the  syniphysis  pubis.  :uul  is  directed 
outward  towards  the  bone.  It  penetrales  the  superficial  iayer  of  the  triangulnr  iiganient 
closc  to  its  aitachmenl  to  the  i>til>ic  ramus,  and  enters  the  corpus  cavemnsum  at  about  the 
junclioii  of  iis  ntiildle  and  posterior  thirds.  It  passes  to  the  centre  of  the  corpus  and  there 
divides  inlu  a  posterior  branrh  which  supplies  bUnid  to  the  |Misterior  thtrd  of  Ihat  stniclure. 
and  an  anterior  one  which  distributes  to  its  anterior  lwo-thirds.  It  is  much  smaller  in  the 
female  than  in  the  tnale. 

[/)  The  dorsal  artery  of  the  penis  or  clitoris  (n.  dorMati«  pcniii  ».  clUnrtdln^  is  the  continua- 
tJon  of  the  m;ini  steni  of  the  Intemal  pudic  hc-vonil  rht^  r»ri^n  nf  ihe  arter\-  lo  ilie  corpus  rav- 
emosum.  It  penetrates  the  superficial  laver  of  ihe  triangular  ligament  near  its  apex.  and  |>asses 
upuard  in  the  suspeasi>ry  ligament  of  the  penis  ov  clitoris  to  the  dorsal  suriace  of  that  org-.m. 
along  whlch  it  irasses,  lying  to  the  side  of  the  median  line  and  separated  from  its  fellow  of  the 
opposite  sidc  hy  the  single  median  d<jrsal  vein.     I.alemily  li»  it  is  situated  the  dorsal  nene  of 
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the  p«iii.i  (or  clitoriii).  ami  slill  inurc  latemll)  tliL-  cleup  extt!mal  pudic  branch  tji  iheamnwii| 
femoral  urtiT)-     *-*'!  reacbing  the  rUik.  it  tVirms  an  Jinastoinotic  circle  arutind  ihc  bas«  irt  that^ 
structurt,  uniliag  wilh  ils  (t.-IIt>w  of  the  »ippasitc  sidc.     Throujjhout  itscoursc  it  gives  braociH-^  \ 
thi*  coq»us  cavcrrnosuni  utid  the  inteKunient  of  the  peiiiK  or  the  prepiice  tii  Ihe  clitorls- 

Variations.— The  cM-casiniial  urij^iri  froni  the  inienial  pudic  of  Ihe  inierior  \"esU-al.  niii 
hc-morrhoidal,  and  iiterine  arteries  h.Ls  ;ilready  lieeii  noit-id.     The  inicrnal  (»u.Ii,     ii^ti  a.]  n* 
pjissiiiji  out  of  the  pelvis  by  the  great  sacro-sciatic  foraiiu-n.  niav  be  directed  I  ' 

no«ir  oi  the  i>elvis  and  uass  mU  benealh  the  pubic  syniphysis  to  bei.x>mL*  the  doi  ■■  i;- 

penis-  More  ire(juently  this  course  is  tnken  by  an  a£C^ssory  interna/ fiti/hV  w\uOi  jiiims  irr>m 
ihe  pudic  in  cases  where  tliis  vessel  aupcars  to  arisc  froni  Ihc-  hvpopistrir  axi*i.  a  conditmn 
uhich  results  in  the  early  division  uf  ilic  conimon  slem  from  which  the  sciatic  iuid  imttral 
pudic  arterifrs  nonnuIly  Jirise. 

'I"he  ArifTV  oi  the  liulb  iiiay  arisc  opix)site  the  ischial  lubertisily  and  {.>ass  iiblKjuety  ftinnnl 
and  mcdiallv  across  the  is(_hii>-ri.rtal  fussa.  and  in  s*>nie  cjises  it  passes  at  Hryt  directly  acros 
tuuards  tlie  unus  and  tlien  bencLs  iurward  to  reach  the  hulb. 

The  tlorsal  arter>-  of  iht  |«rn:s  k*t  chtoris  nccasionallv  iinites  wtth  its  fellow  of  the  cippusite 
side  lu  form  a  single  median  artcrv.  t>r  the  two  arteries  of  opptjsite  sides  mav  \k-  unitec)  b\'tnuK- 
verse  anastomoses.  Sometinies  a  Ihird  vessel  arises  eitlier  dirccilv  from  ihe  antc-rior  di\tMuo 
of  the  ititernal  iliac  or  froni  the  obturator,  evcn  wheii  thls  vi-sbel  takes  its  uri^in  fruni  tlic  det)) 
epigastric 


Anastomoses  of  the  Internal  Iliac. — The  internal  iliac  niakes  anastoi 
with  branclu-s  of  the  alKifniiinal  aorta,  nf  the  e,\ternal  iliac,  and  \vith  its  ftllov 
oppositc  side,  and  it  is  ihrough  thesc  connections  that  ihe  collateral  circutation  mav 
bi:  cstablishcd. 

Of  braiiches  comniiinicaiinj^  with  the  alxlomina!  aurtic  svstem  tbere  are  ibe 
hemoirhoidal  branchcs  which  aiiastomosc  \vith  the  superior  hemoirhoidal  h-um  ihe 
infeiior  mesenteric,  the  uterine  which  anastomoses  u-ith  the  o\arian,  and  the  lateral 
sacrals  \vhich  anastomose  with  the  middle  sacral.  Coniniunications  with  the  sv-slem 
of  the  evtcrnal  iliac  are  thronjjh  the  sciatic  with  branches  of  the  profunda  fcmoris. 
lhrouyh  llie  ilio-Iunibar  and  gUitcal  with  the  oMernal  and  internal  circiimfle.T  iliara. 
and  through  the  obturator  uith  the  deep  epigastnc  thruugh  tlie  [jubic  branches.  The 
anastomoses  across  the  middle  Hne  oecur  l>etween  the  vesical,  prostatic  (vagii 
obturator,  and  internal  pudic  branches. 
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The  oxtcrnal  iliac  artcry  (a.  iliBca  cstema)  (Figs.  724,  728)  extends  from  ih« 
bifurcation  uf  the  conimon  Iliac,  opposlte  the  sacro-tliacartieniallon,  U>  a  ]wiint  beneatb 
Poupart's  liKainent  rnidway  brt\veen  the  anterior  stiperior  spine  o(  the  ilium  and  the 
sym|)hysis  pubis.  It  thcre  becomes  the  femrjral  ;inery.  In  the  aduU  the  exienial 
iliac  is  usually  larj^er  than  the  internal  and  is  diretled  more  nc-arly  in  the  line  of  tbc 
common  iliac.  dounuard.  fnrvvard.  and  ()ut\vard  along  the  brim  of  the  trne  pelvis. 

Relations. — Antfriorh,  the  artery  is  covered  by  peritoneiim  an<l  is  enclo5<rd. 
logether  wiih  the  vein.  in  a  moderately  dense  sheath  derivcd  from  the  subperitoncal 
tissue  and  tenned  Ahmieihf  $  /ascia.  Ry  the  pcritoneum  it  is  sejKirated  on 
ri^ht  side  h-nni  the  terminal  portion  of  the  ilcum  and  scmetimes  from  iht  vcrmiio: 
appcndix.  and  on  the  left  from  the  sigmoid  ctilon.  Ne;ir  its  (.'lijijin  it  is  crusscd 
the  n\arian  vessels  in  the  female  and  sometimes  by  the  ureter  ;  near  its  !ower  end  it 
is  crrissed  nbliqiiely  by  the  j»cnital  branch  of  the  jjenitn-cniral  ner\e  amI  by  the  derp 
epigastric  vein.  Some  lymph-nndes  are  also  found  restinji  vipon  its  anterior  surfa 
Posleriorfv,  it  rests  upon  the  iliar  fascia.  which  separaips  it  frnm  the  psoas  mavd 
ntfdiaih.  it  is  crosscd  near  ils  lower  end  by  the  vas  deferens  in  the  male  and 
n)und  lijjaiTient  of  the  utenis  in  the  female,  and  is  accompanied  ihrou^hout 
course  by  the  external  iliac  vein.  which  iies.  howevtT.  on  a  slightl/  posterior 
lMleraiiy,  it  is  in  relation  to  the  genito-crural  ner\'e. 

Branches. — In  addition  to  some  small  t^JK-stolhe  psoas  mtiscie  and  (n 
neighliHirin^  Ivmpharirglands.  the  extcmal  iliac givesorigin  to  (i)  the  dc*^ rpigasti 
and  (2)  the  deep  ciraimfler  Hiac  arteriea. 


Variaiions.— The  e?(lernnl  ihac  varies  consideraWy  in  lenpfth.  accorflinu  to  ihe  levtl 
which  the  abdomitia)  aima  and  ihe  common  iliac  bifurcate.     Independentlv  oi  ihis,  havc^*« 
and  especially  in  aged  individuals,  it  is  fre(|uent]y  Iuu^t  than  is  necessary  10  rtrach  in  4  1" 
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line  from  Ihe  t-ommon  ni.nc  to  bt-neath  rc>i^».'irt's  liK-aii«?iil.  anU  in  such  cases  it  njak*^  a  more 
or  less  pronciunced  1>c-ik1  ^hich  nia>  di}>  bt-Uiu-  the  brim  of  the  ptlvis.  In  the  ynibryo  it  is  a 
comparativelj  small  vts-si:-!,  ilit;  mnin  siipplv  ul  iht  louer  linib  bt-in^  throu^h  thf  sciatic,  which 
is  cuntinutms  liflou'  uitli  thf  [Kiplitcnl  i  pase  S2,t>.  lK.Tasioii!iUy  ihis  i'oiidftion  ts  rrtaiiied,  the 
arltTN'  thcri  termi[vatin;>;  bv  tR-cf«»iiiij;  tliu  det-p  instead  oi  the  o->inmon  femoral. 

In  addition  lo  tln,-  ušual  ])raiKlifs  it  rnay  Rive  ofi  ihc  obturator  (  pajjv  814),  or  an  acccssorv 
deep  epiK;wlric  or  det-jj  cir(.umficx  iliac.  Ur  braiu  hcs  usuall)  arisinu  irmii  thf  coiiiiiiun  iVmoral, 
such  as  the  superlidal  extemal  pudic  or  even  ihe  profunda  femoris,  mny  arise  from  it. 


Practical  Considerations. — Ihe  exteriial  iliac  artery  is  occasionall/  ihe  aeat 
of  aneiirism.  and  such  tuinors  have  becn  mistaken  for  malig^nani  i;rowths  or  for 
absccss.  A  svvelling  uiih  oxpanst!e  pulsation  and  bruit  can  usually  l>e  found  In  ihe 
line  o(  the  vtssel  near  the  brim  uf  the  j^n-his,  and  the  paticiil  \vi!l  lxi  unable  to  extcnd 
freely  ihe  thigh  or  the  trunk,  and  \vi!l  lean  foruard  in  walking  or  standing  to  rclieve 
the  iliu-psoas  from  pressure.  There  isapt  lo  be  pain  in  thegroin  and  down  ihe  front 
of  the  thigh  fnim  pressure  on  the  anterior  crural  neiTC,  or  on  ihc  crural  branch 
of  the  genila-crural. 

It  may  be  imperfectly  fcmpressrd  just  ahovc  its  termination  at  the  midiile  of 
Poiipart's  Ugament,  hui,  as  is  the  čase  with  ihc  conimon  and  internal  iliaos.  ihc 
circulalion  ihrougli  it  is  better  cmitrolled  by  pressure  on  llic  abduininal  aurta.  The 
line  of  the  vessel  extL'nds  frotn  a  puint  hah'-way  between  the  pubic  syniphysis  and  the 
anterior  superior  spinous  process  to  a  poinl  a  little  below  and  to  tlie  lefi  of  the 
umbilicus.  The  course  of  the  external  iliac  corresponds  to  the  loiver  tliird  of  ihis 
line,  the  npper  two-thirds  representing  the  line  of  the  comnion  iliac. 

LigatioH  of  the  vessel  has  becn  done  for  ancurism  of  the  conimon  fcmoral,  for 

'      hemorrhage,  and  as  a  palUative  in  nialignant  growths  or  in  elephantiasis  of   the 

^^^xtremity, 

^H         IJke  the  other  iliacs.  it  may  be  approached  by  eilher:  (i)  the  intraperitoneal; 

^■pr  (3)  the  extraperitoneal  route. 

^P  I.  The  incision  slumld  Ik^  made  in  the  semilunar  line,  and  will  tlius  cross  the 
line  of  the  vessel  obUqutly.  Ils  lower  end  should  reach  Poupart*s  hgamcnt.  Its 
length  will  vary  (uith  the  thickness  of  the  abdominal  wall)  from  tJtree  tnches  lo  four 
inches.  The  snperf^cial  circ\miflex  ilii  and  the  deep  epigastric  arteries  mav  require 
ligation.  Tlie  intestines  are  displaced  upward.  At  llie  Icft  sidc  the  slgmoid  flexure, 
and  on  the  rlght  the  termination  of  the  iieum,  mav  be  found  in  close  relation  lu  the 
vessel.  On  botli  aldes  the  spemiatic  vessels  crnss  il,  and  their  distcntinn  '  analogous 
to  that  of  the  mesenteric  vessels  spoken  tjf  in  connection  wilh  hgatitin  i>f  ihe  left 

'       common  iliac)  (page  S08),  when  deprived  of  their  peritoneal  support,  has  becn  noted 

^^(Makins). 

^■r        The  peritoneum  over  the  \essel  — on  tlie  left  side  possibly  a  part  of  ihe  sigmoid 

^Knesocolon — is  dividcd  parallel  \vith  the  long  axis  of  the  arler>',  and  the  needle  is 

^K>assed  from  the  vein. 

1^^  2.   Ligation  by  the  extraperiloneal  nielhod — stili  preferred  by  many  surgeohs  in 

the  čase  of  this  \'essel — is  ddnt-  thruugh  an  incision  parallel  with  Poupart"s  llgament, 
but  shghtlv  c()nvex  tlownward.  begiiiiiing  one  inch  afKJvc  the  anterior  superior  sjiinous 
procc-ss  of  the  ilium  and  ending  at  the  oiiter  pillar  of  ihe  čxlernal  abdomiTiai  ring. 
After  dividing  the  abtlf>niinal  muscies  and  the  trans\ersalis  fascia,  the  separation  of 
the  peritoneum  from  the  iliac  fascia  is  begim  near  the  oiiler  exlremily  of  the  wound, 
where  ihu  siibperitoneal  areolar  tisstie  is  more  ahiindant  and  the  connection  of  the 
peritoneum  and  the  fascia  less  intimate.  After  ihc  detachmenl  has  been  efiected 
(chicfly  by  means  of  a  finger).  the  vessel  is  ex}H)sed  with  ilie  vein  lying  behind 
it  abo\e  and  to  the  inner  side  near  Poupart'5  ligament,  anrl  the  anterior  crural 
nerve  some  dislanru  t<i  tfie  <)nter  side.     The  needle  shonkl  he  passed  from  within 

■Lontuard. 

^^  The  coUaleral  chculathn  Is  carried  on  from  above  the  ligattire  by  {a )  the  himbar; 
ib)  the  obturator;  f  r)  the  sciatic;  id  )  Ihc  gluteal;  (^)  ihe  internal  piidic;  and  (  /) 
the  interna!  mamniarv  and  lower  i[itercustals  anastomustng  respectively  uith  t  ti)  the 
deep  circumflcx  iliac:  (_b)  the  internal  circumflex;  (r)  the  perforating  (profunda); 
(d)  the  cxternal  circuniflex;  (tf;the  extenial  pudic  (femoral);  and  {/)  the  deep 
epigastric  from  belo«. 
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I.  The  Deep  Epigastric  Artery. — ^Thc  rleejj  epigastricaricr^' (a.  ev"na*ii^ 
inferior)  (Fig.  728)  ;irise^  from  ihe  aiiitrior  surface  oi  the  e.\lernal  iliac.  u  -.ho 
disUncc  above  uhere  it  pa,s,ses  bfiicath  Pouji;nt's  li^ameiiL  Imnietliatelv  aher  ib 
orij^n  it  bends  dounvaril  and  niediaJly  t«  pass  the  loucr  border  of  the  inienui 
abdominal  ring.  l>eing  crossed  in  this  situation  by  the  vas  dcfcrcns  in  the  male  and  t!it 
round  liganient  of  the  iit<*ms  in  the  (emale.  It  then  ciir\'es  up\vard  and  tn"'--!" 
alonjLj  the  medial  barder  of  the  interna)  abdominal  riiig  and  aijcendii  alon^  tbi: 
border  of  Hesselbach's  triangle  {|)^tye  526),  of  \vhich  it  iorins  llie  lateral  bounain 
Througlioui  ihis  i>onion  of  ils  cuursc  it  lies  between  the  peritoneiinn  and  the  tnin«- 
versalis  fascia,  but  at  about  ihe  level  uf  tile  fold  of  Douglas,  in  the  posterior  suriicc 
of  the  sheath  of  the  rectus  abdominis,  it  pierces  tlie  fascia  and  asccnds  bctttccn  ihr 
inusde  and  the  posterior  laver  of  its  sheath,  eventiiallv  cntering  the  substance  of  tht 
muscle,  tvhere  it  temiinaies  by  anastomosing  with  the  superior  epigastric  bninch  ni 
the  intcmal  mammar/  anery. 

Branches. — Thr< muh* uit  its  ctiurse  the  (Jet'|i  epiKastric  arter>"  Rives  ufT a  niimlH.T  1  »t  liniriclK"^ 

{a)  The  cremasteric  branch  ^a.  spermatica  cxtema  tn  the  male,  a.  li^amcaii  tcreti«  in  \Yr 

letnale)  is  given  off  a  short  distanc«  b<ryond  the  origin  of  the  deep  epigastric  aod  accx)nip3ni« 

Fio.  728. 
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Portloii  ol  kit  hnlf  prKis  •>(  (cmAle  aubjett  vicw«()  Erom  nbcnc  and  riflit 
!il<le.  uhoMrinje  ohlunilor  arterv  an§ing  froto  deep  cpigastrk. 

the  spermatic  cord  or  round  ligamem  of  Ihe  uterus  thrtiuKh  Ihe  iiiKwin:il  eanal.  In  Ihe  1 
supplitrs  ihe  crcmastcr  inuscie  and  tlie  spemiaiic  cord,  anastomosinji  with  the  spermaticj 
deferential  arteries.  and  iii  Ihe  feniale,  in  which  il  is  sniall,  it  supplies  ihe  l>iuer  pari  trt  1 
round  ligament  hikI  termiii:ite*>  in  llie  latiia  niajnra  hy  anastnmosing  uith  brancbcs  uf  the  sup 
ficial  ficrineal  artery. 

i6)  The  pubic  bnuich  (rainiis  pubicti.1)  nrise?!  a  short  distance  bevond  the  cremasteric  1 
pa55ing  eiihrr  aUivi-or  bflaw  thr  ft-moral  ring,  |>asscs  dow nward  and  irmard  upon  ihcposki; 
surface  of  the  os  inibis,  wht-re  il  tiiaj  aiiasUJiiiose  uiiti  the  piihic  hranch  of  tht:  obturator     ll 
by  the  anasiomosis  and  i-nlargenu'nt  of  this  artery  anil   thi-  piihir  hrnnch  of   the   obliin 
thal  ifw  latter  vessel  comes  to  arise  so  frequently  from  the  deep  epigastric  <i»agt  814). 
even  when  the  obiurator  hiis  its  normal  origiri,  the  anastomosis  mav  render  the  puhic  brdncb 
the  deep  epigasiric  of  cun^iiderable  imporlance  in  the  operation  for  the  rcHef  of  fenioral  h^-r 

(c)  Muscular  branches,  varialili-  in  imniber,  are  given  ofF.  for  the  most  |)an,  fnmi 
outer  side  of  the  artcr>'  and  supply  the  muscles  of  the  abdoniinal  walls.  T^ey  annstomose  1 
branches  of  the  Iower  intercostal  and  lutnhar  arteries. 

(d)  Cutaneous  branches.  aiso  variable  in  number,  pierce  the  rectus  and  the  anteriori 
oE  its  sheath  and  suppl>-  the  skiii  of  ihe  alnloinen  near  Ihe  median  line. 
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Variations,— The  deep  t;pi;cRHtric  niay  arise  froni  the  extemal  iltac  lijgher  \i\>  than  usital, — 
.,_  hi^It.  indccti,  as  a  poiiit  6  eni.  12^  in.)  abovc  I'oupart's  Itgameiit  In  such  cases  it  pa^scs 
(lown\vard  anO  torward  upon  ihe  anit-rior  surfacc  of  trit;  eKtemal  iliac  tn  reacli  tlit  aIxliJininal 
»ali.  ll  mav  also  arisi-  J<'lo\v  iis  usuiil  pusiiUm, — lluit  is  lu  sHy.  frtim  iJiv  coniiitoii  icinorai 
artcr>', — aiid  It  mHy  \k:  givcn  ofF  from  a  tnink  common  to  it  an<!  Iht-  tlecp  circumflts  iliac. 

In  addttion  to  bciiiK  ire(|uently  the  ongin  of  thc  obtur.itor  (paRC  ^141,  it  mav  be  ^hcn  ulT 
fnjin  tliat  artcn.'  as  a  resuli  i>f  thc  t-nfarj^L-nicnt  <jt  thc  anasiunn»ftis  uT  ihi-  »iiliic  hraiichcs  trf  the 
lwo  arttrics  and  Iht-  Mihsfqiit-nl  (k-Ki-ncratioii  of  thc  ]jrnxinia!  jHirtion  ui  thc  dccp  epiKastric. 
OccasionnIIy  it  Rives  orijpn  to  thc  dorsal  aitfry  of  thc  pK-nis  or  clitoris,  an  arrangemeni  vhich 
also  resulis  irom  its  relaiion  10  thv  tihiurator,  irom  which  ihia  arterj  somciiima  arise-s. 

2.  The  Deep  Circumflex  Iliac  Artery. — The  <leep  circumflex  iliac  artery  (a. 
circnoifleKa  ilium  profuntla )  (Fig.  72i{j  arises  from  ihe  ouitr  snriaco  uf  the  e.\ternal 
iliac,  a  litllu  bclf-»\v  the  deep  cpigastric.  1 1  passes  oulward  along^  the  lo\ver  border 
of  Pouparl's  li^punent,  enclosed  in  a  sheath  formed  by  the  iliac  fctscia.  anil  opposite  ihe 
anterior  superior  spine  of  the  ilium,  or  it  may  bc  a  little  beyond  it,  divides  into'  an 
asccnding  and  a  horizontal  branch; 

Branch«8.— In  its  cour.se  it  gives  branches  to  the  muscics  of  thc  ah<iominal  wall  and.  at 
the  antt^hur  superiur  spine  of  the  itiiim,  to  ihe  upper  part  of  the  sartorius  and  to  the  (ensor 
vagina;  femoris. 

[a)  The  ascending  branch  pierces  the  trnnsversalus  muscic  and  a<>cends  directiv  upvvard 
lxrlween  thal  niiisck-  and  tht-  iniernal  (>l>li<|ue.  It  sends  brancht^s  in  lM>th  thest  miisctes,  as  wfll 
as  tu  Uie  e.\tenial  ublitiue  'Am\  the  inlc^nie[il.  and  tenninates  b>  anu^luniosing  ujth  tlie  lunibar 
arteries  and  with  the  tenth  aurtic  intercostal  <subcostar>. 

{6)  "thc  horizontal  branch  continucs  the  course  oi  the  main  steni.  It  lies  at  lirst  a  litllc 
beIow  the  rrest  tii  ih*r  ilium,  biit  lati-r  astends  and  pt*rJoratfs  tht*  transversalis  musclt,  pas,sinj; 
onvrard  iipim  the  crwl  vi  tht;  iliiiiii  bttttcen  ihat  nnisciL-  and  thtr  intcnial  oI»H((ue.  U  ^ivi-s  ofT 
branchtrs  which  supply  the  abdominal  muscics  and  aniLstumuse  \vith  IhL'  lunibar  arterit^s,  and 
terminates  by  anastomosing  with  the  lunibar  bnincht;s  of  the  ilio-lumbar. 

Vari« lions.— The  dcep  cimmifle.x  iliac  artery  may  arise  from  a  rommon  stcm  with  the  deep 
epigastric  or  irom  the  upper  part  of  the  common  fcmoral  artery.  Noi  infretiuenilv  il  gives  rise 
m  a  branch,  shortlv  afier  its  origin,  which  passt-s  upvvard  iii»n  the  anit-riur  abdomiii.il  uall,  un- 
derneath  ihe  transversalis  fascia.  parallel  and  lateral  to  thr  <leep  fiiigastric.  This  /a/ent/  epi- 
gailric  artcry,  as  it  has  been  temied.  is  occasionally  of  consideraole  size,  in  which  casv  the 
ascending  branch  of  the  circumflex  iliac  may  be  more  or  k-ss  reduced.  It  may  asct-nd  to  Ihe 
level  uf  tht-  nnibilitiis  or  even  almve  that  ]xjint,  sending  branches  to  tht;  nniscles  of  llit  aI)dom- 
inal  wall. 

Anastomoses  of  the  External  Iliac.-^Opportiinities  fnr  the  development  of 
a  collateral  circidatinn  after  lij^ation  of  the  external  iliac  arten,'  are  affnrdcd  by  the 
anastcmioses  of  its  deep  epi^aslric  branch  with  the  superior  ejHgasiric  branch  of  ihe 
interna!  mamniarv.  wilh  the  lower  aortic  intercostals.  and  with  iho  lumhir  arteries. 
The  <Ieep  circumflcx  iliac  also  makes  conncctions  with  thc  lumbar  arteries  by  its 
ascendinjr  and  lateral  epij»aslric  bninches.  and,  furlhemiore.  anastomoses  »ilh  the 
ilio-lumbar  and  g^Iutejil  branches  of  the  interna!  iliac.  Annther  connection  wilh  tlie 
interna!  iliac  svstem  is  made  by  the  anastomoses  of  the  piibic  branches  of  the  deep 
epijjastric  and  obtiirator  arteries. 

Anastomoses  between  branches  of  the  intemal  iliac  and  thc  femoral  arteries  are 
also  of  importancc  in  this  connection,  but  will  be  descriL>ed  in  connection  \vith  the 
femoral  artery  (page  831 ). 
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The  femoral  artcrv  Ca.  femoralis )  ("FJ^s.  729,  732)  is  ihe  continiiation  of  the 
external  iliac  betou-  Poupart's  lijjamcnt.  Its  course  is  almost  verticallv  clownward. 
with  a  slight  inclination  inward  and  backvvard.  and  mav  l>e  iiidicated  by  a  !ine  dravvn 
from  a  p<:»inl  in  l\Hipart's  lij^ment  midway  between  thc  svmphvsis  pubis  and  the 
anterior  superior  spine  of  the  ilinm  to  the  addiictfir  tiihercle  upon  the  inner  condy!e 
of  the  fcmiir.  when  the  thiph  is  fle.ved  upon  the  pelvis  and  rotated  uutward.  It  ter- 
minates  at  aKiul  the  jnnction  of  the  iniddie  and  lower  thirds  of  thc  thijjh.  u-here  it 
passes  through  the  adductor  magnus  muscle.  cloae  to  the  inner  surface  of  the  femnr, 
to  become  the  jjopliteal  artery. 
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Relations. — In  its  uppermoat  part,  (or  a  distance  oi  abuut  3  cm.  (i^  in. )»  the 

cmoral  arlurj'.  lo^cther  uith  the  accompanyinjj  vein,  is  enclosed  within  a  sheath 

ornied  bv  a  proloiiyation  of  the  transvcrsalis  ami  iliac  fasciie  belo«-  Poupart's  llga- 

ment.     'thi^/cmvrai  shiaih  iš  fiinnel-slKijArtl  and  is  dividctl  by  |>artit)ons  into  thrte 

Icompartmcnls,  the  most  latenil  of  which  coniains  the  arter)*.  the  middlc  one  the 
femoral  vein,  \vhile  the  medial  one  forms  what  is  termed  the /ii-mora/ or  cmral  canai 
(page  625).  Below.  the  w;ills  cjf  tlie  sheath  gradually  pass  over  inlo  the  con- 
ncclive  lissue  uhich  Invesls  ihe  vessels. 
In  the  iii)per  halt  oi  ils  course  the  femoral  arterv  lies  in  Scarpa's  trianjjle  (page 
639  (.  while  in  its.louc-r  hali  it  is  containcd  wilhin  a  spacc  known  as  Hunicr' s  caual^ 
situated  bet\veen  the  adductor  magnus  and  vastus  medialis  muscies  and  covered  in 
by  the  sanorius. 
^K  In  Scarpa's  triangle  the  relatitiiis  of  the  artery  are  as  Iollows.      AnienoHv,  il 

^P  IS  covered  by  tlio  inlejiiumcnt,  the  superficial  fascia,  and  the  fascia  lata,  the  inner 
niar^in  of  the  attenuated  portion  of  the  lattcr  fascia,  which  ts  kni)wn  as  the  cribriform 
fasci;*,  overlappiiig  il  at  about  the  junction  of  its  upper  and  middle  thirds.  SupeHicial 
to  the  fascia  lata  are  some  of  the  superficial  iiigiiiiial  Iyiiiph;iiic  nndes  antl  the  supL-rfi- 

*cial  circumflex  iliac  vein,  \vhile  deeper  and  reslinj^  upon  the  upper  part  of  the  arterv  is 
'the  crural  branch  of  the  jjenito-crnral  ner\*e.  and  towards  the  apex  of  t!ie  triangle  the 

interna)  ciitaneoiis  nerve.      Postcriof!y.  the  artery  rests  uiK)n  the  tendon  of  the  ilia- 

psoas  mtiscle.  u-htch  separates  it  from  the  cajMule  of  ihe  hip-joinl.  and  lovver  down  it 
Klies  upun  the  pectineua  muscle,  ThroUKhout  the  Iower  part  of  the  trianj^le  il  is  sep- 
^Varated  from  the  adductor  longus  muscle  by  the  femoral  vein  and  by  llic  deep  lemonil 
H'arter\'  and  vein.      Mediall}',  it  is  in  relation  above  with  llie  femoral  vein  and  below 

with  the  adductor  longiis;  /n/eraifv.   wit]i  the  ilio-jjsoas   nmsde  and   the   leash   of 

ner\'es  formed  from  the  antcrior  crural  nerve. 
K  In  Hunicr's  canal  the  arterv  lics  beneath  the  sartorius  muscle  and  is  crossed 

0 obliqiiely  ironi  \i  ithoiil  inward  by  the  long  saphenoiis  nerve.    Posterit>rty  it  rests  u|ic>n 

the  adductor  Innjjiis  and  the  adiluctor  magnus.  and  alst)  upon  the  femoral  vein  which. 

beluw,  comes  to  iie  somevvhat  laterally  as  vvell  as  posterior  to  it  and  is  firmly  united 

to  the  arter>'  by  dense  connective  tissue.     To  ihc  inner  sidit  of  the  arten.'  is  the  ad- 

Iductor  longus  ahove  aml  the  adductor  nia^^nus  below,  while  to  its  outer  side,  and 
partiv  overlappinji  it.  is  tile  vastus  internus. 
Branches. — ^In  Scarpa's  triangle  the  femoral  artcry  gives  off  (1)  the  super- 
Jiciai  epigastric,  (2)  the  snperfuial  drcum/iex  iliac,  (3)  the  superficial  cxteniai 
pudic,  (4 J  the  decp  c.rlcnta/  pudtc,  (5)  t\w  pro/um/a /emot is,  and  (6)  muscniar 
branches.     In  Hunter's  canal  it  ^ives  off  additional  muscuiar  branches  and,  just 

»before  ijcrforatinjj  the  adductor  muscle,  (7)  the  atiastotnofica  magna. 
The  profunda  fcmoris  so  much  surpasses  in  size  the  oiher  branches  of  the  femoral 
that  the  latter  arterj'  is  frequent]y  regarded  as  bifnrcating^  at  the  point  uherc  this 
vessel  arises.  The  portion  of  the  arter>'  above  the  bifurcation  is  thcn  ternjcd  the 
C0mmmi  fetnoral ,  \vhile  its  contlnuation  through  Scarpa's  triangle  and  Hunter's  canal 
is  known  as  the  superjiciai  femoral. 


I 
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VajiatioRS. — A  comparativt-  stuciv  uf  die  arteries  of  the  Ihi^h  revrals  the  fact  that  the  Kxist- 
ence  of  a  ivdl-dt-vclopt^l  (fnmr;i]  artiTv  f<irmiHK  thf  main  hl(.>o(l-oh:innfl  frir  ihe  leR  is  a  condi- 
tion  characteristic  of  thi;-  nianimalla.  in  thf  knvcr  vt-rttbralc  croups  iht-  sciallc  is  the  principal 
artiTy  of  tht-  thiKh,  t-xtendinK  iliroii^hoiii  ihc  \vholc-  leiiKth  oiits  flfxnr  surta<x-  and  l>e<-oininK 
conlinUi>us  l»elow  \vilh  \\w  iHiplitcal  arti-rv,  the?  feniural  artcfj*  lK.*iiiK  comparativclv  insiKnilicant 
and  tf  rminatinK  as  tht-  prufmiaH  femoris.  The  |«M:ultar  coursc  of  the  mammalian  ftnioral.  start- 
hig,  as  it  docs,  as  an  artcry  of  ihe  extcnsor  surface  of  Ihe  liml>  and  latcr  i>crfr>raiiiiK  tlu:  adductor 
magiTis  '"  hi-conu:  iMintiiuious  witti  Ihf  iKniliteal  upnji  ihe  rtex€>r  siiriare.  ts  to  1k*  rt-Rarded, 
theref*'re.  as  a  secondarv  arranuemenl.  and  ils  liisturv  is  sonK-what  as  follows. 

VVhile  the  sciatic  is  stili  the  principal  vessel  of  the  ihigh  niid  retains  ils  ctmneclion  wilh  the 
popHtca]  lieUiw,  a  branch  is  Kivt-ii  off  inim  Ihe  femural  wliich  acci^mpanics  tht*  long  saplieiious 
ner\e  thnmtih  l!unlfr's  canal  and  d<)wti  the  inner  surface  01  the  mis.  having  in  this  lnwx-r  |M>r- 
tion  of  \\s.  coui^c  a  supertidal  position  coTTesix>ndinK  "tih  thal  of  the  nerve.  Nt^ar  the  lower 
part  of  Hunter's  canal  this  vesstl,  \vhich  is  knoun  as  the  sapkenous  artery,  Rivesofl  a  hraitcli 
which  fH-rforales  the  adihicior  ma^nus  and  unJIcs  wiih  ttif  sciatic,  priKhičin);  an  arrariKemcriU 
which,  in  various  de^rces  uf  developuient,  may  hv-  rtr^arded  as  characterislic  of  ihe  mammalia 
as  a  KFoup.  hi  man.  hovvcvor,  Ihc  proct-ss  jcoes  a  step  funhcr  in  that.  corrt-tativulv  \\\\\\  an 
[  enlarKement  \\\  lin-  aiia^lomftsis  tx-lwffli  the  saplienous  and  tht-  "iciatic,  there  is  a  dinnniitinn  »^ 
i  the  maln  stem  uf  the  latter  vi^ssel,  so  tliat  Kvemua]!y  it  l>econit:b  reduced  to  tlie  slender  a.  con\fs 
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»erzfi  ischiadui  uhicli  loses.  as  a  rule^  its continuitv  wilh  llic  popliieal.    Thai  anef>' oow i 
tu  l)i:  thf  coniinuaiion  tif  i\xv  saphenous  (femoraJ),  sinct-  iIilti-  iK-rurs  a  ilt-Kt-iu-n 
sajihriliius  1k;1i>w  Ilie  nitiiU  tthere  tile  anaslutnosing  hraiich  is  (Hvfn  oflf.     Tiif*^  > 
shtt\vn  ili.iKranimaticallv  in  Kig.  74S,  (page  S49)  irom  which  it  will  oeseen  tliai  ihe  \v. 
bflow  ihe  origin  of  thc  protunda  is  ihe  up|>er  pari  of  tlie  original  a.  •uiplu-na,  the  conUiiu 
that  ves-iel  down  the  lths  lieiiig  represc-nied  unly  by  l)ie  superticial  branch  of  llie  anaitt^ 
utagna. 

The  pnncipat  variations  which  are  shoum  by  the  femurat  artery  are  assoctated  with  i 
chang(,*s  u-hich  it  has  passeti  throujjh  in  its  tlevelopmenl,  and  represem  a  ressaiion  01  ihe  dt\«. 
opnient  al  oiiv  stage  or  othtrr  tif  its  pro^ess.     Thus,  as  already  ixiinied  mil  ( pnut-  8151,  ihifc 
loitifs  tirni  ischiadici  may  rcmain  the  pnncipal  vessel  oi  ilie  Ihigh,  ihe  (t-inoral  termtiiaiin^  i^ 
thf  prufiitulH  ft-muris.     Or  the  dcvelupnifiit  maj  procetiJ  to  ihe  lonnation  oi  the  a.  sap*^ 
uhich  niav  arise  either  iinniedialelv  above  the  pniiuiida  fenmris.  in  such  ca**  the  supe 
jemoral  lieini;  waniiiiK  and  ihc*  comes  nem  iscliiadici  stili  we]|  developed,  nr  eLsefroni  (hrii 
part  uf  Ihc  temoral.  jusl  iK-furu  il  pierces  ihc  adduclor  niusdc.     From  this  point  the  vcsad^-^ 
\vhen  fully  dt-veluped,  is  cumjiiued  un\vard  wjili  the  Icihk  saphenous  ner\'e  between  the  addunur 
ma>aiU!>  find  the  vastus  iiicdiatis,  and  heluu   the  knee-joim  periorates  Ihe  crural  fascia  and  is 
tontiniii-d  fiiiiit-rticiallv  duHii  tlic  iniier  sidc  of  the  crus.  accumpanyiiiK  the  Ionu  saphenous  ncnnHH 
and  vein  to  the  interna!  malleulus.  where  It  makes  connections  uith  the  piristerior  lihial  a^tctl^H 
and  may  soiiiciinies  pcrsisl  iis  a  branch  ot"  ihai  vessel.  ^^B 

In  addttidii  to  ttiesc  aii<iina]it-s,  the  fenioral  artery  frcquentlv  Kives  off  branches  uhkh  nor- 
mallv  arise  from  other  vessels.     Thns  it  may  jrive  rise  to  the  cJeep  efHgasiric  or  ihe  deep  ri^ 
ciimflex  iliac,  m)rmally  branchcs  of  the  cxtemal  iliac.  or  to  the  extemal  or  internal  circumfie 
nurtnally  hranches  uf  the  pruluntla  feniuris.     It  has  aiso  Ijeeii  ubserved  to  givc  urigm  to  tlie  f 
lumbar  artery. 

Practical  Considerations. — The  fcmoral  artcry  is  more  often  unund<Kl7h3 
the  brachial  on  accouni  uf  ilie  position  of  its  tipper  half — in  Scarpa's  triangk*- 
the  antcrior  surface  of  tlic  limb.  and  of  its  rclativtl)'  more  intiifiatc  relation  to  1 
femur  at  it3  lower  end.      In  the  latter  region  it  has  been  opened  hy  spiculc-s  of  necro 
bone.     Next  to  the  popliteal,  it  is  more  frequently  the  subject  of  aneurism  tlian  ; 
<ithor  extemal   arterial   trunk.      On  accouiit  of  the  close  relation  of  ihe  Kinphati 
^lands  in  and  near  the  yroin.  the  vessel  has  becn  opcncd  by  ulceration  and  sloiighing 
in  bubo  or  in«carcinoma,  and  has  been  involved  in  sarcomatous  j;ro\vths.      The  same 
relation  has  caused  thtr  aneurism  to  be  niistaken  for  a  glandvilar  abscess,  an  error 
which  has  occurred  oftener  in  connection  with  this  vessel  than  uith  anv  nther. 

Comf>resswn  of  the  femoral  artery  has  yielded  ver\'  satisfactor)*  results  in  the 
treatment  of  popliteal  aneurism.     The  pressure  is  best  applied  in  a  direction  backward 
and  omward  jiist  bclow  the  inferior  edge  of  Poiiparts  ligament  where  the  vessel  can 
be  flattened  against  the  brini  of  the  pelvis — the  iipper  niargin  of  the  acetabulum — 
jnst  oiitside  ihe  ilio-pectineal  eminence,  only  a  vcr\'  thin  poit^Jon  of  the  ilio-psoas 
miiscle  intervening.     A  liltle  Iower,  a  more  flcshv  portion  of  that  miiscle  separates  it 
from  the  head  of  the  fetniir,  and  yet  Iower  the  artery  has  back  of  it  the  stili  1« 
renistant  mass  of  the  peciinena  and  adductor  brc\is  muscles,  and  more  force  will  \ 
required  to  oblitcrate  its  hinicn.      At  the  apex  of  Scari)a's  triangle  the  pressure  mil 
y^  directcd   backward  and  someuhat  mnre  outward.  and  a  little  lo\ver  stili  mo 
dirct:dy  oulward,  the  artery  at  these  places  Ijeing  compressed  against  the  feinur,  ihc 
viistus  internus  intenening. 

Exlrenie  flexion  of  the  ihigh  upon  the  trunk  will  occlude  the  femoi^al,  and  has 
been  iis<*d  siicce3sfully  in  the  cure  of  popliteal  aneurism  and  for  the  temporary  arrei^J 
of  hemorrhagc.  ^H 

Ligaiion  nf  the  vesseJ  may  be  done  :   i.   Between  Poupart's  ligainent  and  ih^^ 
origin  of  the  prohinda— the  common  femoral   {vide  svpra).     2.  At  the  apex  of 
Scarpa's  triangle.     .1.    In  Hnntcr's  canal. 

I.  The  common  femoral  is  rarely  ligated  except  as  a  prcliminary  to  some  fonns 
of  hip-joinl  amputations.  or  for  the  relief  of  hemorrhage.  In  aneurism  of  the  upper 
portion  of  the  superiidal  femoral  the  extcrnal  iliac  is  ordinariIy  preferred  l^ecausc  r* 
(a)  the  possibiIity  of  a  high  origin  of  the  profunda.  The  common  femoral  is  normaJ 
only  aboiit  one  and  a  liaU  Inches  in  length.  If  its  bifuraition  occursabovc  the  usui 
levcl — the  most  commnn  variation^ — the  ligature  wou!t]  bt  in  dangerouslv  close 
proxiniity  to  so  large  a  trunk.  (b)  The  presence  of  a  number  of  smaller  branches— 
thi'  dfep  epigastric  and  deep  circumflex  iliac  coming  nff  immediately  above  Poupart's 
ligjunL-nt.  the  superficial  epigastric,  cirrumflex  iliac,  and  exttrnal  piidic.  the  deep 
exlcrnal  pudic,  and  occasionally  one  of  the  circumflex  arieries  (especiallv  the  internal j. 
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arLsing  from  the  femoral.  This  circumsUince  Hkewise  interferes  with  the  firmncss  and 
seciiriiv  ni  the  dot  iurmalion  aftcr  lij^aturc.  (c)  Thr  fact  that  ligature  of  the 
common  femoral  cuts  ofi  the  chicf  bloocl-supply  to  tht:  lou-er  Umb  also  militates 
against  its  selcction  and  leads  to  the  choice  of  th<r  superticial  femoral  nhcnevcr  |>os- 
sible.  so  as  to  permit  the  profunda  and  its  branches  to  maintain  a  sufticient  vasciilar 
ctirrent.  The  incision  shoiild  be  begun  on  the  abdonien  a  little  above  Poupart's 
Ii(jament,  midway  betweeii  the  anterior  superior  spine  and  the  symphysis  pubis,  and 
extend  downward  to  abtiut  two  inches  below  the  ligainent  in  the  line  of  the  vessel — 
firfc  sufira.  The  struclures  to  be  a\oided  in  approaching  the  arterv  are  the  j^lands 
and  vcins  that  lic  in  the  fat  ovcr  the  cribriform  fascia,  the  superficial  cpigastric  artery 
and.  whon  the  sheath  is  expose<I,  the  cniral  branch  of  the  Kf'"it"f  rura!  neKc  lying 
upon  it  ncar  its  outor  side.  The  vein  is  in  clt»se  contact  with  the  inner  side  of  ihc 
artery.     The  neetilt-  shniild  he  passed  from  uithiii  vjutuard. 

The  coUateral  circulalhn  will  be  carried  on  from  above  the  ligature  by  (<t)  the 
internal  pudic  (from  the  tnternal  iliacj;  {b)  the  glutca!  and  sciatic  (from  the  same 
vessel);  (f )  the  deep  cir- 

cumflex    iliac,    from    the  1*'ig.  73a 

extemal  iliac ;  i  d)  the  ob- 
turator.  and  {t )  the  comes 
nervi  ischiadici,  anasto- 
mosin^  respectively  with 
(<i )  tho  superlicial  and 
deep  external  pudic:  {b) 
ihe  circiimflex  and  per- 
forating  arteries  ;  (f)  the 
external  circumflex  ;  (rf) 
ihe  internal  circumflex  ; 
and  {e )  the  ]>eriorating ,  ali 
from  either  the  common, 
superticia),  or  deep  fem- 
or:il. 

2.  Al  the  apex  of 
Scarpa's  triangle  an  inci- 
sion with  its  centre  at  the 
apex  of  the  triangle  is 
made  on  the  line  of  the 
vessel,  the  thigh  bcingab- 
dncted  and  rntatcd  out- 
ivard,  the  hip  a  litlle 
flexed,  ihc  knee  wi.ll 
flexed.  and  the  leg  rcsiing 
on  its  outor  surface.  Be- 
fore  reaching  the  deep 
fascia,  the  long  saphenous 
vein  or  the  external  super- 
ficial fcmnral  vein.  mavbc 
met  vvith  and  should  be  avoided.  After  opcning  the  deep  fascia  the  fibros  of  the 
inncr  cdge  of  the  sartorius  should  be  exposed,  and  miiy  Ik?  recognizcd  by  thcir  obliquc 
conrse.  That  muscle  should  he  disptaced  outvvard,  the  vasciilar  groove  containing 
the  vessel  and  some  fatty  areolar  tissue  identified,  and  the  sheath  exposed.  The 
internat  cutaneous  tjranch  nf  the  anterior  crural  ner\'e  in  front,  and  the  ner^'e  to  the 
v-astus  internus  and  the  long  saphcnous  ner\'e  exlernaUy,  shoultl  be  avoided.  and  ihe 
sheath  ofK*ned.  The  needle  shonid  lie  passed  frnm  Aithotit  in\vard  to  avoid  the  vein. 
which  hcre  lies  behind  and  to  the  outer  side  of  the  arterv. 

3.  To  reach  the  vessel  in  Hunicr's  canal.  the  limb  being  in  the  position  above 
described,  an  incision  is  made  on  the  line  of  the  vessel  extending  from  the  apex  of  the 
triangle  to  aboui  thrce  indics  above  the  internal  condvle.  The  long  saphcnous  vein 
should  be  avoided.  The  deep  fascia  is  opened,  and  the  outer  edge  of  the  sartorius 
identified.     The  onlv  structure  that  could  be  mistaken  for  it  is  the  vastus  internus, 
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the  fibres  of  which  run  obUquely  outward  instead  of  in\vurd.  The  sartoriu'>  s" 
displaccd  Inward  and  the  thigh  inore  strong]y  abcJuctwJ,  \vhon  ihc  tension  on  the 
adduclor  hbres— the  atlcfuctor  magnua  and  the*  Uiwt'r  edge  oi  ihc  adducior  lungu>— 
will  clcarl)-  detint:  tlie  l(iwer— inner^border  of  Hunter's  canal.      The  :iix>neur<ttic  r<xii 
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of  the  canal  sireich 
inj;  across  tn  the 
vaslus  intemusis 
pierced  bj*  the  in- 
tcmal  saphenaus 
nerve.  u-hJch  mavbe 
a  tisetulguide.  Thts 
aponeurosis  is  di< 
vided  and  the  vcasd 
exposciI-  The  vein 
lics  bchind  and 
^inewhat  to  dir 
oiitcr  sidc,  The 
needle  should  be 
passed  from  u-ithoiA 
inuard. 

Tht?  coUateral 
cirru/atian  aftirr  liija- 
tii>nof  thesupcrticiaJ 
ieniiiral  iscarrieilon 
(rum  above  by  («| 
the  |Hrrforating^  and 
terminal  bnuichesui 
the  proKinda  ;  and 
id)  the  descendinjj 
branch  of  the  exter- 
nal  circuniflcs  anai- 


tomosiiiK  respeotively  rtith  (a)  the  sujieriur  articular  and  mnscular  hranches  of  ihf 
poplitcal  :  and  (^>  ihc  anastoinotica  majhna  and  sui>crinr  articular  from  below. 

1.  The  Superficial  Epigastric  Artery. — The  si)[)erfirial  epi^astric  arter)- 
(a.  q)ii;astrica  superticialis)  (Fig.  729}  arises  frnm  the  anterior  surfact- rrf  the  femoraJ, 
abciiit  I  cm.  below  Pouparl's  li^amcnt.  It  is  directed  al  first  (orward.  bui.  atter  per- 
foraling  the  fascla  latii  or  scunelimes  the  rribrifnmi  fascia.  it  bends  upward  tncr 
Pouparl"s  li^ament  ajid  ascends  bet\veen  tlie  siiperticial  and  deep  laven*  of  the  supt;r- 
ficial  alKl<>niinal  fascia  to  IIil"  iieij;lihorhc)<Kl  of  tlie  iimbilicus.  It  j^ives  b^HIlclu■^  bJ 
adjaccnt  inguinal  lymphatic  nodes  and  to  the  inte^ment.  anastoniosing  willi  Uw 
cutaneoiis  branrhes  nf  the  deep  epi^astrir  arter>'. 

2.  The  Superficial  Circumflex  Iliac  Artery. — The  supcrticial  circumfleji 
iliae  arterv  (a.  circutntlc.va  ilium  supcrlicialis)  \^V'\%..  7 29 )  anses f rom  the antcrior ^uda«' 
of  the  fenioral.  a  lilUe  beltm-  the  suiierficial  epijiastric.  or  from  a  comnion  trimk  »itli 
that  arter)'.  Il  perforates  the  f;isi  ia  lata  or  tbc  cribriform  fascia  and  is  then  direcicd 
lalorallv  more  or  less  parallol  with  Poiipart's  li|^anient.  extendinji  alniost  as  far  as  ihc  . 
anterior  superinr  spine  nf  the  lliiini.  Il  j^ves  branches  to  the  adjacent  in^inal  Ivm- 
phatio  nodes  and  to  ihe  sarTnriiis  musole.  and  anastomoses  \\Tth  the  cutanci.»us 
branchcs  of  the  deep  circuinrte.\  iliac. 

3.  The  Superficial  External  Pudic  Artery. — The  superficial  e.xtcmal  pudic 
artcr>*  (a  piKlenila  eirterna  su|icrlicialls)  f  Fiff.  729)  arises  from  the  inner  surfacr  of  ihc 
femoral  arterv  and  isdirected  inw;ird  and  sliffhtly  iipward  touards  the  spine  of  iht 
pubis.  It  pierces  the  cribriform  fascia  and.  crossing  ovcr  the  spermatic  cord  ur  rouiid 
litfament,  sends  hranches  to  the  intejriinicjit  above  the  jinlies.  It  is  then  ctmlinucd 
alonjj  the  dorsal  surface  of  the  (^cnis  or  clitoris.  lateral  and  extemal  to  the  dorsal  arteT> 
of  ihat  organ,  \vilh  whlcli  it  anaslonioses  at  tlic  glans.  It  supplies  branches  to  tbe 
inteftument  of  the  penis  and  to  tiie  preputium  clitoridis,  and  also  gives  branchcs 
to  the  scrolnm  or  labium  majus. 
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4.  The  Deep  £xternal  Pudic  Artery. — The  deep  extf:nial  pudic  artcrv  (1. 
piidcntla  t.'Xlerna  profunda)  (Vig.  732 J  ariscs  from  the  inner  suriace  of  the  itmural. 
eitht-r  a  liitlt  btlou-  the  supcrtlcial  c.vtcTnal  pudic  or  in  common  with  thal  vessrl  |i 
passes  mediall)'  bcnoatli  iIk-  fasda  lala  acrobs  the  feinoral  vcin  and  the  prctineus  wul 

'  aiiductor  loiijijuh  iiitiscles.  J  t  thcn  pierccs  ihc  fahcia  lata  clost  lo  iht-  mmus  nI  th* 
piibis  and  is  distributed  lo  the  sides  of  the  scroluni  or  labium  niajus.  ana^tomoeiutg 
uith  branche-s  o(  ihc  supeiiicial  extemal  pudic  and  of  the  supcrficial  jterineal  brandi 
of  the  inlernal  pudic. 

5.  The  Deep  Femoral  Artcry. — The  deep  fcnioral  artcry  (a.  proTnotU 
fcmoris)  (Kit;.  733)  arises  irom  the  outer  suriace  of  the  femoral,  iisuatlv  ahnui 
4  cm.  lieUnv  Pn«part's  lij^uinent,  and  at  lirst  is  direcLed  dovinuard  parallel  to  the 
ftrmoral  and  to  the  outer  side  (A  ihal  vessel.  It  then  bends  mcdiaJJv  and  passes 
ohli<:)uely  Itfhind  the  femoral  artery  and  vein,  and  on  arriving  at  the  upper  horder  of  the 
addnctor  longus,  piisses  l>ehind  that  vessel  and  is  conlinued  downward  Ix^tTAt-(rn  ii 
and  the  adductur  niagnus,  rapidly  dinilni^bing  in  aize.  Finally  it  |>erforales  ihr 
adductor  magnus  and  terminates  in  branches  lo  Uie  loner  porlions  of  the  hamstring 
mu.scles. 

Relations. — At  first  ihe  profunda  lies  alon^side  thir  fcnioral  and  is.  like  it.  su- 
pcrficial, havin^:  in  front  of  it  on]y  the  fasciie  and  inltj^ument.  together  with  sooit 
branches  nf  the  anterior  cniral  nerve.  Later  it  lies  bchind  the  femoral  arterv  and 
the  femoral  and  profunda  veins,  and  stili  later  the  adductor  lon^iis  and  the  adductor 
maRiius.  Posteriorly  it  rests  at  tirst  upon  the  ilio-psoas  and  then  successivcly  »pon 
the  pectineus,  the  adductor  brevis,  and  the  adductor  magnus. 


"r""     I 
I  p<inl 


Branches. — The  profunda  fcmoris  pives  orijc""  '*>  the  fi>llowin(i;  brancht^s  :  ( 1 1  the  ^:»A 
cirfumjir.r,  I  2)  the  intrmai (irctonficr,  (jt)  the  thretr  pet/orating  artcries.     The  terminal 
lion  (if  tht-  prohinda,  after  it  hns  pierced  the  adductor  magnus,  is  somettmes  spoken  o(  as  tlie 
Jourth  perfomiiHg  arier>*. 

{a)  The  external  circumf!ex  arteiy  |'n.  drcumlleu  femoris  lateratis)  is  the  larj^est  of  tbe 
brancht-s  uf  ihe  profunda  and  ari-^ts  from  it  a  shurt  disiamc  U-MHid  its  ori^n.  It  is  dircvtrd 
huriicontallv  (lulvvard  acrtiss  5ic«r]>;i's  tri;inj;le.  restinu  uprm  the  ili(K|)Boas  muscle  and  (»assinj 
lK*tM  et- n  ibf  siiperfici,il  and  deep  brnnches  of  the  anterior  cnirnl  nen-e.  It  Ihen  p;isses  tmieatli 
the  sartorius  and  reclus  muscles  and  lerniinflits  by  dividJng  inio  an  ascendins,  a  trans>-erse,  vaA 
a  dL'scendiiiK  hranrh.  The  €uccnding  bratuh  passes  up\vard  and  i>iitward  to  t>fneatb  the  tcnsor 
vaginje  femuris.  running  jiJoiij;  tlie  anterior  trochaniericline of  the  feniur.  and  temiinaies  b>  anas- 
tomostnK  U'th  tbt  K^ult-al  and  the  deep  circ«mflex  iliac  arteries.  It  sends  lui^  lo  the  nrigb- 
boring  muscles  and  to  the  hip-joinL  The  transversf  brancA  is  small  and  nins  direcUv  outuanJ 
to  bc!ow  the  greater  trochanier,  passinjc  lH^tween  the  rcctns  and  the  cmreus  muscles  and  thruugti 
the  si)l»stance  of  tlie  vastus  laleralis.  it  unites  wlth  branches  of  the  sciatir,  interna!  tircuniflcx, 
;incl  (irst  [M-rfonitinK  arteries  to  form  Ihe  cruciai  atmsionmsis.  TIk*  descendin^  bramh  mva. 
dovnuard  beneath  the  rectus  muscle,  along  with  the  nerve,  to  the  vasUis  lateralis.  and  usuallv 
exlends  to  the  neiKliborhood  of  the  knee-joint,  where  it  an;istonioses  wiih  the  superior  extem^ 
branch  of  ihe  popliteus  and  assists  in  the  fomiaiion  of  the  ciraimpalellar  Rnastomosis.  It  Rives 
branches  to  the  rertiis,  rnireus,  and  vasUis  latemlis, 

{b)  The  intemal  circumflex  artery  [a.  circuii>Oexa  fcmorlB  ntediallitt  arises  from  the  inntr 
Burface  oi  the  profunda,  vept'  iiL*arly  tipposiic  the  c-Nlernal  circunilU-s.  Ii  passes  over  the  surface 
of  the  ilio-|isoas  imd  l>eneath  the  p*'Clineiis  lo  reach  the  anterior  surface  of  the  neck  trf  the 
feinur.  It  then  crosses  the  upper  |>ortton  of  the  adductor  brevis  and  adductor  niagnus  and 
paišses  alouR  the  limer  tiortler  »if  the  obturator  extemi]s  and,  finally,  upon  the  antenar  surface 
of  the  t]u:ulratus  femorl«,  where  it  dividc-s  into  its  lennitml  branches. 

\aa)  The  ascending  branch  I  ram  11»  iinccndcnH)  passes  upwar<l  Iowards  the  digiial  fo-'iKaof 
Ihe  femur.  sending  branches  ti>  the  ca|)sule  of  the  hiivjoint  and  anastomosing  with  the  scUlic 
and  external  circuinfles  arteries, 

{bb\  Tbe  descending  branch  (  rnmti«  dMccndens)  pa.sses  downward  and  curves  around  tbe 
Iower  liortler  i>f  the  (|uadratus  femoris  to  terminale  in  the  upper  porlion  of  the  hamstrinR  mus- 
cles. This  branch  anasiomoses  with  the  sciatic.  extemal  rircumflex.  and  first  pt-rforatinc  %-«- 
sels  to  iurni  ihi-  cnicial  anastomosis.  In  additton.  the  interna!  circumflex  in  \\s  course  sends 
muscular  branches  to  the  adj.icent  muscles  and  aUo  an  anicular  branch  (ramiiB  acetabali)  to  ihc 
hip-joint. 

(r)  The  three  perforating  branches  arise  in  succession  from  the  profunda  and  poss  _ 
ward.  curving  armind  tlie  inner  surface  of  the  fennir  They  perforate  The  adductor  muscl« 
close  to  the  Ume.  and  siipplv  the  hamstrrng  muscles  and  ihe  vastus  extemus,  atiasionuising  with 
one  anolher  and  wilh  neighboring  vessets. 
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(M)  The  second  or  middle  perforating  «jtcry  ( a.  |icrfonin»  Mnioda )  aristrs  aiitlK?  behm  iV 
first  and.  aftcr  piercing  iht-  adductor  lircvis  aru!  the  atlductor  niiiKnus,  divides  intu  an  jsn-ndm-; 
umi  a  duscendiiiK  Uraiich  whicli  aiiasiomosc  rf.speciively  wiih  tJic  dtrsccnding  brtinch  of  tli-  ■  ■ 
.iiid  the  iLsccndiiig  bram-h  of  tlu-  third  |«:rfordiJnj;.     A  nulrii-iit  iirtcry  lo  tlic  lemur  is  i     ,  : 
^iven  uff  iroiii  iht>  vessčl,  alihouKli  frfi)ucmly  it  conics  froni  tht  ihird  periunitin]i;. 

{iTf  The  third  or  inferior  perforating  anery  (a.  pcrforaaB  tcriia^  arises  u-«ualty  iio  alrvtl 
with  Iht  lo^ver  l>ordt;r  of  iht  adducior  brevis.  It  pierces  tlit  adducUir  ma^nus  and  temiiruto. 
like  llie  other  perfuratiiin  arii-ries.  by  dividtng  iuui  an  asct;ndin>r  and  a  dcs<.cndin(;  brancli.  The 
tutL-eiuling  braiich  anastomusc.s  with  the  descendiriK  branch  tif  Ihv  sL-coiid  pi-rioralinji,  whilriht 
dvstviiding  oiiu  ima:itolnu^es  with  braiiches  from  the  terminal  i>oriian  of  the  pnihiruja  Tbr 
nutrient  arten-  to  the  femur  is  frequently  given  otf  by  ihis  branch. 

Vahations. — The  varmlions  o(  the  nrafunda  and  ibi  bninche^  are  5ome\vhat  numemus..  and 
tti  H  verv  considerable  exlent  are  larKely  associated  wil]t  one  anollier.  In  olher  ttojds,  llirit 
itiav  l>e  more  ur  It::vs  diss*jcialion  oi  the  v;iriuus  \esselsof  the  profunda  rumplei,  one  orttthtf 
oi  tlieni  havin^  «n  indept-ndent  origin  jrom  the  femoral.  and.  indced.  ihis  prvcess  may  ucciir  Ut 
such  an  extent  ihat  a  proiunda  lenions  as  a  definile  vessel  can  hardly  be  said  to  eJiisL 

The  point  of  oriRin  of  the  profunda  froni  the  femoral  is  staled  to  l>e  usually  aboui  4  aa. 
distant  from  Kinpan's  liKanient,  hnt  the  fiKuri-  must  be  taken  as  a  general  avtTage  from  *hirti 
there  mav  be  w  kk  dc|  -artures.  Thus.  in  4^0  limbs  Quain  foitnd  ihat  tht  distance  irom  Pouii*rl'r 
li^anjenl  oi  ihe  orisni  of  the  profunda  »as  l>etween  2.5  and  5  l  cm.  in  6S  |HT  rent.,  and  ri 
thi-i  nmnljer  it  \\i\s  betvveeii  2.5  and  3  S  cm.  in  43.6  ^ler  tx-nt.  It  uasdistanl  K-ss  thnn  J-san  is 
34.6  per  cent.  oi  the  limKs  and  nioTe  than  5. 1  cm.  in  only  7.4  per  cenL  Quain's  (iBures  are  b 
fol]ow!i ; 

Origin  at  P(>u|>art's  hgament 7  cases. 

0-1.3  mi.  belo*v  Hoiiparf.s  ligament 13  »"ases. 

T. 3-2.5  cm.  below  l'niiiiart"s  ligamenl  ...                  ...  i^  c-ises. 

a.5-3.8  cm.  bclovv  Foupart's  liganieni iS^f.ises. 

3.8-5.1  cm.  1h:1ow  Hijupart's  ligamenl  iit(i.tšes, 

5.1-6.3  cm    beIo\v  l'oupart's  ligamenl  ,                        .....  iij  t:iMrs. 

6.3-7.^  cm.  bclow  l'ouparts  ligament  ...               ....  13  cases. 

1 1.6  cm.  Ih'1ow  Pouparfs  ligament .    -        i  rase. 

rssentiallv  siniilar  resulLs  have  betii  obialned  bv  Srb  and  oiher  obser\'ers,  and  it  secim 
cvident  from  the  statistics  thal  Ihe  arigjn  uf  il»e  iir^ifunOa  Ls  ntore  api  to  be  alx>ve  ihan  lM.'lc^^  tht 
point  taken  as  ihe  average. 

One  or  other  of  the  circumflex  arteries  may  ahse  tndependently  from  the  femoral,  this  «m' 
dition  occurrinK  somewhai  more  frec]ucntly  In  the  čase  of  the  jnicmal  ejrcumflf«  than  in  that  d 

the  ouler  one,  and  the  point  of  nrigin  uf  the  indc- 
FiG,  734.  [K-ndt-nt  vessel  niav  be  either  alnjve  or  bel<'>«  't;--' 

of  the  profunda.  \\heti  it  is  the  intenmi 
flex  which  is  the  indfpendent  vessel,  irs  <•■  ■ 
most  fretjuenllv  above  ihatuf  the  profuntia;  or  pet- 
hans  il  utinld  f)e  nuire  rorrect  to  say  Ihat  with  an 
imiependenl  inlernal  cimnntli'x  !h<-  (»rigin  of  thf 
profunda  is  apt  to  be  some\vhat  l)eIow  ihe  t>pi«l 
JKjint  With  a  higli  origin  of  ihe  prfifinida.  the 
extenial  i;irciitiithx  mav  Ik-  represt-nlftl  bv  lwu 
vtrssels,  one  oi  which  arises  from  the  prutundu, 
U'hilc  ihe  accessory  one  siirings  from  rbe  lemaral 
lower  down.  Ocrasionaflv  Uuh  cireuniflext^  au) 
art.se  independenily  from  thu  femoral,  the  profunda 
in  sMch  lascs  havin^  usualtv  a  low  ori>;iii  nnd  o« 
or  olJier  of  thi-  pfrforaliii.e:  arteries  hi. 
the  circumflexes.  An  extrcnie  čase  <  ■: 
reiin^eiitinu  iin  almosl  complele  disstH.i..iiv.,  1..  i.- 
pnihnida.  has  l«en  described  by  Ku^e.  (Fig  TM' 
m  uhich  the  superior  perforaling  arises  fnrni  tht 
inienial  circumflex  and  the  middle  one  from  tlir 
exlerna]  circiiniflex,  \vhai  nwy  be  temied  ihc  pnv 
funda  arising  9.7  cm.  1h'1ow  Pouparrs  ligammi 
and  giving  off  onlv  the  inferior  perforating. 

The  inieniaf  circumfles  may  be  \er>'  mitch 
rcduc<:d  m  sire  or  even  abseiil.  ils  lerritt»r)  t»eing 
fiupplied  by  branches  from  the  obturator  arter>'.  Occasionaltv,  althoiiKh  rarelv.  one  o'r  oih« 
uf  the  |H*rf<)ratinn  liraiKhes  arises  diri-cilv  inun  tht-  femoral  and  a  similar  origin  has  also  hwii 
oljser\f<l  t^r  the  dcHremling  branch  <if  the  exlerrat  rirctiniflex. 

6.  The  Muscular  Branches. — The  muscular  branches  (rami  mnsculares)  of 
the  femoral  artery  are  ralher  numen ms  and  are  distribuiefi  to  ali  the  muscies  iipon  the 
front  of  ihe  thij;h.  They  are  variable  in  number  and  position  and  do  not  call  fur  any 
special  deacriplion. 


clrcnmflck  iliat 


ExtemAl 

circarailcK- 


Middle 

ptrfomtln, 


Inivfior  nctfontum 
(profunoa  IrmoH«) 


Snperficbl 
epifutrli: 


-  Iitirrml 
rirrtitnflfic 

I —  Superior 

{fcrfonitInK 


Oi8(ratn  shotvitiK  RlmoM  comptvte  diwocist(on 
of  |>rDlunda  temariA.     [Kugr). 
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7.  The  Anastomotica  Magna. — The  unatitomotiai  niagna  (a.  ucnu  8u|irctDu) 
(Kig,  733  )  arises  iroin  iIil'  leinoral,  jiisl  belur*;  it  pas.sesthrmigh  iht  atltluctor  magmis. 
It  passcs  duwn\vard  a  short  distancc  in  front  of  ilie  adtiuctor  magnus  and  dividcs  inlu 
two  branches,  a  supcrticial  and  a  dccp. 

Branchea.— (it)  The  supcrflcial  branch  (ramus  sopbenut)  follon-s  thc  course  of  the  lung 
saphenous  nen-e  aml,  perforatinK  wiih  it  th«.-  cniral  fascia,  is  suppll«!  to  tlie  iniegument  oMrr  ihe 
innc-r  sidc  of  the  knee  nnd  ihe  uppcr  portion  of  Ihe  leg.  U  anastonioscs  with  iHl-  ink-rior  in- 
ttrmal  artkular  branch  of  thc  pophlcal,  thcn  t-riteriiig  into  the  fonnalion  of  the  circumpHtcI Lar 
anaslfinuKis. 

\  f>  I  The  deep  branch  (  ramui  mtiHCulo  onlcularis)  enters  the  substance  uf  th«  vastus  intcmiis 
and  passes  dounvvard  to  take  part  in  Ihc  iurinatiun  oi  the  circumpatdlar  plcxus,  als»j  semllng 
branchtTi  to  ihc  capsulc  ul  ihe  knee-joint. 

Viriaiiona.— Thcanastomotira  tiiaKnaistx:casionaIIy  RivenolTfrom  tlif  iipper  portion  (»f  tlie 
poplitt-al  artcry.  (!Hvasiiinally  it  is  ronlinued  mirne  dLsiance  down  the  k-g  with  Ihe  lonj;  saplie- 
noiis  ner^-e,  n-prtsftitinK  iii  siirh  cas«_'s  itiore  i>iTfi-rtIy  the  original  saphenous  ancry  (page  849) ; 
or  ihis  vessci  may  be  indiciited  hy  a  serics  of  anastomoses  which  accompany  the  nerve  and  vein 
and  l«.*gin  wilh  the  su]x-rficial  branch  i>f  ihc  anastomotica. 

f  Anastomoses  of  the  Femoral  Artery.^In  the  čase  uf  obliteration  uf  ihe 
exlcrnal  iliac  artery,  blood  iTiay  reach  the  fenif»ral  hy  means  of  the  an:iStonif«es  of  the 
iliac  arteries  already  noted  ( pagc  821 ),  aml,  in  addilinn,  by  way  of  the  anastomoses 
betwt'en  thc  superficial  and  deep  cpipiLstrics  aml  bctwcin  the  su|xrrficial  circumflex 
iliac  artery  and  tlie  deep  vcssci  of  the  same  name  and  the  glutcal.  Thc  anastomoses 
between  the  extemal  and  intcrnal  pudics  wrmld  also  assist. 

If  the  obliteration  ol  the  femoral  artery  be  abo\e  the  oripin  of  the  prohinda 
femoris,  a  collateral  circularitm  may  be  estiblished  by  the  union  of  the  branches  of  ihat 
vessel  ivith  the  sciatic  in  the  crucial  anastomosis  and  also  by  the  communicaiion  exist- 
in^;  l>etwo<:n  the  extornal  circiiinflcx  and  the  glulcal  and  the  deep  eirt.-iimfh^x  iliac. 

If  the  obliteration  Iv  belovv  the  origin  of  ihe  profunda,  circnlation  wiU  be  maln- 
tained  throuvjh  the  amustomosea  around  the  knee-joint,  in  uhich  tiie  descending 
branch  uf  the  external  eircuinHex  and  the  tenninal  portion  uf  ihe  profimda,  on  tile 
oe  hond,  and  the  anastomotica  magna,  on  the  other,  paj-ticipate. 
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THE    POPLITEAL   ARTERV. 


The  popliteal  arlery  (a.  poplitca )  (  Fig  736)  is  ihe  continuation  of  ihe  fenioral, 
and  exlends  from  the  p<>int  where  the  l;Uter  pierces  ihc  adductor  magnus  to  tlie  lower 
border  of  the  popliteus  muscle,  where  it  divides  into  the  anterior  and  posterior  tibial 
arteries.  Its  course  is  at  first  down\vard  and  slightlv  oi!tward,  but  il  soon  bccomcs 
alm«wt  vertlc;«].  correspondin^;  practicaliy  with  ihe  long  axis  of  the  jK.ipliteal  space, 

Relations. — Aittirior/y\  the  popliteal  arten,'  is  in  relalion  to  the  poslenor  sur- 
fcice  of  the  lower  part  of  ihe  feinur,  froin  which  il  is  scparated,  however,  by  a  Iayer 
of  adip<jse  tissue.  Louer  down  it  rests  up(»n  the  ptisterior  ligainent  of  the  knee-joint, 
and  stili  lowcr  upon  the  fascia  covering  the  posterior  siirface  of  the  popliteus  mtiscle. 
Posteriorlv,  it  is  some\vhat  overlappcd  In  thc  iippcr  part  of  its  course  by  the  border  of 
the  semimembranosus.  and  below  by  the  iiiner  head  uf  the  gastrocnemius.  In  its  pas- 
sage  through  the  popliteal  space.  however.  it  is  covered  only  by  the  inlegimient  and 
fasciie.  beneath  which  is  a  considerable  amonnt  of  fattv  tissue.  Alxmt  the  middlc  of  ils 
conrse  it  iscros3e<i  obliqiiely  from  uitbont  inuard  by  the  inlernal  popliteal  ner\e,  and 
throughont  its  entlre  length  it  has  resting  upon  and  firmlv  adhcrent  to  it  the  i>opliteal 
vein,  which  lies,  however,  slightlv  to  its  outer  side  :ilx>ve  and  t<»  its  inner  side  belo\v. 
hitt:rnaily,  it  is  in  relation  from  above  <lown\vard  with  the  seniiniemhranosns,  the 
inlernal  condylc  of  ihe  femur,  the  interna!  popliteal  nerve,  and  the  inner  head  of  (hc 
gastrocnemius.  and  c.xfcmaUy  wiih  the  interna!  popliteal  ner\e,  the  external  condyle 
of  the  feniur.  the  outer  head  of  the  gastrocnemius,  and  the  plantaris. 

Branches.^Thc  hranches  which  arisc  from  the  ]X>piit<*al  artcrv  are  aH  small 
and  inay  be  arranged  in  three  groups  :  ("  r  )  musm/ar,  (2)  arikular.  (3)  cntaneous. 

Variations.  The  popliteal  artery  occaslonalb'  divides  inio  thc  libial  arteries  above  the 
upiH-T  border  of  ihe  popliit-us  musrle.  and  more  rarcly  the  divtsion  Is  delnyed  nmil  the  artery 
has  reached  a  iK>int  ahnost  half-way  do\vn  thc  leg. 
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Practical  Considerations. — The  popliteal  artery  is  rare!y  uounded  beciuse 
of  its  protccteti  position  on  the  p<wterior  aspccl  of  thc  linib  aiid  in  llic  hoUuvr  o!  (ht 
ham.     Its  uppcr  portion  U  overlajjped  by  ihe  ouier  border  of  thc  stniiniemljni  ■ 
muiicle,  and  its  Icmer  portiun  by  thc  inner  head  o\  thc  gastrocneniiua  .  ihi-  '.:■. 
mcdiaif  portiiin,  covcred  onlv  hy  skin,  fascia,  and  arcf>Io-(aiiy  tissuc.  is  very  > 
placcd  aiid  is  not  niore  ihan  aii  iiich  in  Icngth.      It  may  I>e  toni  in  ltxxatiui)    i 
knee,  or  wounded  in  fracture  of  ihe  lowfr  cnd  of  the  femur,  or  diirinji  ctrrtain  ojK-m- 
tions,  as  Oiiteotoniy  of  the  femur  for  i;enu  valg^um.      Laceration  or  wound  of  th» 
vessel  is  more  dan^erous  than  a  conresponding  injur>'  to  ihe  brachial  al  the  bend  ii 
thc  clbow,  bccause  of  the  grcater  proximity — in  the  casc  of  the  popliteal — i>l  ibc 
branches  on  uhich   the   chief  anastomotic  sup])ly  depends  ;  and  becaiise  of  tht 
unviclding-  character  of  thc  walls  of  the  space  in  \vhich  the  ef^used  blood  is  confin«! 
.'hieunsm  of  the  jKipliteal  arlery  comes  next  in  frequency  to  aneurism  of  »tic 
thoracic   aorta.     This  is  due  (a)  to  the  frequent  minor  strains  occurring  * 
flexion  and  exten3ion  oC  the  Icnee.      If  extreme,  tlie  fomicr  movement  bem 
artery  ut  such  an  acutc  anf^le  that  the  flow  of  blood  ihrough  it  is  arresied  and 

the     pressure    above    thi^ 
FiG.  735.  point    greatlv    intreascd  , 

and  the  latter  may  so 
strctch  the  vessel  lotvgi- 
tudinallv  that  if  iisel.i^ 
is  at  aH  diminished  b> 
omatous  changes  the  umtt 
and  middle  coats  are 
thinned  or  rupturcd.  (^ 
The  lack  of  inuscular  sup- 
port  which  thc  arico' — sut- 
roundcd  by  loose  celluUr 
tissue — rcccivcs  ajso  invon 
tlie  develijpnient  of  aneu^ 
iam.  (c)  The  arien'  is  said 
tn  bc  unusuallv  liablt  t<»  alh- 
eromaious  dej>oneration. 
(rf)  It  divides  a  shortdi*- 
tance  bclow  into  two 
vesseb,  lluis  increoftinj;  the 
blood- prcssure  above  tbe 
bifurcation.  (t)  Iiscouree 
is  air\'ed  ( like  Ihat  of 
theaortic  arch).  and  hence 
the  pressure  ts  ifrc-^uladv 
distrihuted.  {/)  The  ten- 
dinous  openinj;  in  thc 
adductor  niagnus,  thrnu^h 
which  the  veascl  mns,  con- 
stricts  it  slighdy  at  each  pulse-beat  and  tends — as  in  thc  čase  of  the  abdominal  aoru 
below  the  hiacus  aorticus — to  prodnce  a  liiiJe  dilatation  below  that  \e\tL  As  Nitb 
thcsc  vessela  have  been  sald  to  be  es|>ecia!ly  ^ve-ak  in  these  regions.  it  may  bc 
possible  tliat  some  trifling  bul  oft-repealcd  intcrfcrence  with  the  vaša  vasomio 
favors  degenerative  changcs  by  3liphtly  diminishinjj  the  btood-suppIy  to  the  vessel 
walls. 

Aneiirisni  may  occur  suddenlv.  with  a  sensation  resenibling^  that  prtxiitced  t»y  a 
blow  with  a  whip.  It  may  devdop  slou'Iy.  and.  if  it  takes  a  foniard  direction.  with 
symptoms  simulatin^  rheumatism  on  account  of  the  pressure  upon  the  poslerior 
lijpimentof  the  knee-joint — /v.,  dull  pain,  stiffness,  semi-flexion  of  the  knee.  inabiliiv 
toextend  the  joint  freely.  If  it  develops  in  the  opposile  direction,  the  absence  o( 
resistancc  causes  the  e'arly  appearance  of  a  characterisiic  pulsating  tumor  uith  bni't 
and  the  iisiial  si^ns  of  aneurism.  It  should  not  be  confuscd  \vith  an  enlarscd  hursa 
(page  647 ),  thc  subject  of  transmitted  pulsaiion,  'or  with  tumor  or  abscetis  overlving 
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:  artery  and  similariv  influenced.  Ultimately  thcre  is  apt  tn  be  ccdcma  of  ihe  leg 
frain  intcrfercnct'  with  the  vtnnus  circulatton.  or  crosion  ni  the  [M)steri()r  Iower  sur- 
facc  of  theiemiir.  or  greal  i)ain  wilh  vcakness  of  the  leg  from  i>rc'ssurc  on  thc  intcr- 
nal  popliteiii  nervc,  or  oven  moist  gangrene  if  the  anourisin  has  leaked  or  burst  anil 
thc  vcnous  current  has  been  cul  oR  by  the  jjressure  of  the  efFused  bluod  confincd  for 
a  tirne  within  narnnv  limita  and  under  great  pressure  by  the  fascia  of  the  regioa 
(page  6+6). 

Comprrssiou  nf  thc  pnplilcal  inay  bc  eflected  directly  at  its  up]>er  end  by  pres- 
sure  for\vard,  so  that  it  is  flalteiied  out  against  the  feniur,  only  a  litlle  fatty  connecrivc 
tissue  inter\'ening.  U  is  almo&t  iin[>ussible,  however,  to  avoid  including  the  ihick- 
walled  vein  which  is  nearer  the  surface  and  very  dosely  attached  to  the  arter)'. 
Compression  is  tlierefore  almost  in\ariahly  applied  to  the  coinnioii  fenioral  (page 
824).  On  acconnt  nf  the  shortness  tif  the  popHteal — and  ihe  coiiseciuent  proximity 
of  a  Hgature  to  tlie  <Iiscased  ponion,  if  thc  vessel  ilself  is  tied — the  superticial  ft  mond 
at  ihe  [)oinl  of  tleclion — the  apex  of  •Scarpa's  triangle — is  usually  selected  for  liga- 
tion  \vhen  that  becomes  neccssary. 

Ugaiion  of  the  poplileal  artery  is  e(!ected  at  either  :  (i)  its  upper,  or  (2)  its 
lott-er  ihiril,  the  depth  of  the  midtlle  portion  and  thc  dcnsitv  of  thc  lateral  fascial 
border  of  tlie  s()acc  in  which  it  Hl-s  renčlering  it  imsuitable  for  operalion. 

1.  The  patient  l>eing  pnme  \vith  the  leg  extendeil,  aii  incision  is  inadc  along  the 
extemal  border  of  the  st-mitiK^nihranosus  mufjcle,  beginning  at  ihe  junction  of  the 
middh-  and  luutT  thirds  of  the  thigh.  The  skin  and  fascia  and  some  fatty  tissue 
having  been  divided.  tlie  inuscle  is  drawn  Inuard,  and  thc  vessel  \vill  bc  found  uilh 
the  internal  pupllteid  nerve  external  tcj  it  and  much  more  superficial,  and  the  vein 
external  and  behind  it, — i.e.,  nearer  the  surface  i.>f  the  poplileal  space — and  closely 
adherent.     The  needle  is  passcd  from  without  inward. 

2.  An  incision  is  made  l>eginning  opposite  the  line  of  the  articulation  a  litUe 
external  tn  the  middlf  r>f  the  poplitea!  space.  the  inner  heail  of  the  giLstmcnemius 
bcing  slightly  larger  than  the  outer  hcad.  The  cxternal  saphenous  vein  lying  in  the 
siiperticial  fascia  is  drawn  to  one  side,  the  fascia  is  divided,  and  the  tw(i  heads  of  thc 

fastrocnemius  are  ex]>o3ed  and  separated  \vith  the  finger,  ihe  knee  l>eing  a  liltle 
exed  so  as  to  rel:Lx  them.  At  the  bottom  of  the  interval  between  them  \vill  bc  fountl 
the  nerve  and  vein  Iving  t"  the  inner  side  of  the  arterj'  and  somevvhat  superficial  to  it. 
The  ntvdle  is  passed  frc»m  within  outward. 

The  coUateral  circulation  is  carried  on  from  above  the  ligature  bv  means  of  ia) 
ihe  superior  arliculars  ;  {b)  ihe  anastotnotica  magna  ;  (V)  the  descending  branch  of 
ihc  extemal  oirciimflex  and  thi.*  termina)  i>orlion  of  the  profnnda  anastomosing 
respectivcly  with  (a)  the  infcrior  artlculars  ;  {b)  the  tibial  rccurrent  ;  and  {c)  the 
superior  liliular  and  bntnches  of  the  poplileal.  The  rete  patella:  takes  part  in  this 
anastomosus. 


1,  The  Muscular  Branches. — These  TFig.  736)  arearranged  in  two  groups. 
and  are  supplied  10  thc  musclcs  u-hich  bound  the  [H)pliteal  space.  The  superior  group 
consiyts  of  a  variablu  nuinber  of  small  vessels  which  pass  to  the  biceps,  semimembm- 
nosus.  and  semitendinosus,  while  the  inferior  group  Is  composed  of  some  small 
branches  which  p:jss  to  the  popliteus  muscle,  and  tuo  larger  vessels,  the  largest  of  ali 
the  vessels  \vhich  arise  from  ihe  [lOpHleal.  \vhich  pas«;  respectively  tn  the  inner  and 
nnt<-r  heads  of  the  gastrocneniius,  and  are  termed  ihe  sitraf  artrnrs  (aa.  siiralcs). 
Thcv  arise  jnst  as  the  popliteal  is  [lassing  l>enealh  the  inner  hcad  of  thc  gnstrncnemins. 

2.  The  Articular  Branches. — These  (Fig.  7.'?6)  are  fivc  in  numbcr,  fonr 
being  arrangcd  iii  pairs,  t\v*i  aUjve  and  two  below,  while  ll»e  lifth  is  tmpaired  or 
azygos.  The  pairetl  branches  wind  around  the  femur  and  the  capsule  of  the  knee- 
joint  towards  the  front.  \vht-Te  thcv  anastomose  \vith  one  anoiher  and  with  adjacent 
vessels  to  form  a  rich  circurupatcllar  anastomosis.  They  givc  of?  branches  to  the 
capsnle  of  thc  knce-joint  and  aiso  lo  thc  nctghboring  miiscles. 

{a  and  h)  The  intemal  and  extemal  superior  articular  branches  f.in.  Kttm  Mtpfrinr  mcitlall* 
•I  IsUrallsi  arise  npposite  c.ich  othcrand  pass  tran5vtTRt'l)'nbovc  the  cTirrespontlinjihcatisdf  the 
gaslrocncmius.    Tlic  extenial  one  then  passcs  iK-nealh  Ihc  biceps  nnd  wind5  nround  the  feniur 
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above  iis  cstenial  cundylc;,  cmhctldcd  in  the  substanca  ni  the  vastus  rxtcmits,  dividtnK  ^nalK 
into  branclH-9  uhicli  lake  part  in  ihc  lormation  of  thc  circumpalvllar  anastumose;*.     Thr  t-fT  ■ 
iiatiun  of  the  hutriml  bnuicli  is  similar.  and  iLs  course  Is  beiitath  ihe  stmimcmbraiHisij-  .,    i 
throujjh  thc  ttndon  of  the  adducior  ma^^ius  Into  thc  substance  vi  thc  vastus  inU-nius, 

(d  The  intemol  inferior  articular  brancb  {a.  giruu  iaftrior  aiedialiii)  arlsi/K  idHml  r)pi>.i^.t> 
lir  H  littlc  alnjvi-  thc  line  uf  tht-  tihio-kinnnil  artinibilion  and  fourscs  dounward  and  ii. 
uver  Ihf  surface  oi  the  popliteal  niuscie.  bcneath  llif  iniicr  head  uf  thc  jiasirocntmius.     h  ; 
htrncad)  thc  int(.-ma)  latL-ral  liganu-iit  ut  thc  knec-joint  and  uinds  around  the  tubvnjsitv  ui  ibc 
libia  to  join  ihe  circutiipatellar  imiistoinosU. 

{d  )  7'ht-  cKtemal  inferior  anicuUr  branch  [  n.  genu  Inferifir  latcnilia)  arises  a  littl«-  low  cr  d<iV 
than  its  ft-Ilo\v  aml  passc;*  alniost  transvcrsclj  ouiw;ird,  at  first  lK,-ntrftth  the  e.\iernal  bcad  U 
Kit-^tromemius  and  the  plantaris.  and  vvinds  around  thi-  onter  tubcrosii)-  of  the  tihia.  ht-nc 
the  long  intemal  lateral  lignmeiit  of  the  knet-joint.  l<i  ji  »in  ihu  circnmf«tte]lar  anastfmutsr*. 

{f)  The  uzygos  oiticulor  branch  (  n,  Rtnii  mcdia  )  is  the  sniallest  of  ali  the  articular  t)ranrh 
U  arises  either  from  thc  antirior  siiriacc  of  the  popliteal  ur  froni  the  cxtemal  superior  ar 
branch,  and  pierces  the  posteriur  Uj^atnent  of  the  knc^-joint  to  t)c  distributed  lo  the 
mucous.  and  alar  liKam^nts.  * 

Thc  circumpatellar  anastomosis  ( rete  jiiiteHae)  (Fig.  732)  is  a  rich  net-w(j 
i»f  vessfls  which  ucciirs  iii  ilie  superficiid  jfascia  surrouiuHnj;  the  patclla,  anti  from  vh'» 
bnuichcs  are  ifcnt  to  the  p;itella.  the  cai»ule  c»f  ihe  knee-joint,  aiid  thc  ncighbonn 
iiiuscies.     The  folIowin>;  vessels  take  part  in  its  frirmation.      From  alxne,  iheaii:i^ 
motica  magn'i  from  the  fenioral  and  the  desccntiinj;  branch  oi  thecxtemal  circunillc 
from  thesides,  thc  intcmal  and  eAternal  superior  and  the  intcmal  and  cxtemal  infcr' 
articular  hranchcs  of  the  p<Ji>liteal  antl  the  mu»cular  braiiches  of  ihe  same  arlcrj ; 
Irnm  beIo\v,  tlie  anterior  tj|ji;d  re<-urrenl. 

3.   The  Cutaneous  Branches. — These  are  variable  in  orij?in  and  number  ; 
are  distrilinled  ti»  the  intc*giiment  roverinfj;  the  poiiUteal  sp;ico  and  the  upper  part  | 
thc  calf  of  the  l<rg.      One  of  ihem  iircasionallv  attoins  a  considcrable  size  and 
termed    llie  posirrior  saphcnmts  arifr\'.      Ii    Heconipa]iies  the  short  saphenous 
down  the  l^ack  ol  the  cnis.  sendini^  oft  branches  to  tlie  ad}ncetn  intej|unient. 

The   Collatcral    Circulation  of  thc    Popliteal  Artcry. — Thc  p;issage  of 
blood  to  thc  lejj  after  li^ation  of  the  popliteal  arterj-  is  efiected  by  means  of  the  ricb 
anastomosis  vihich  exists  arotind  the  knee-joint,  and  in  \vhich  the  branches  of 
popliteal  take  part.      In  addition  to  these,  howe\'er,  it  also  receives  from  alx«'e  l 
anastomotica  nia^na.    the  dc^scending  branch   of  the  exlemal   circuinf1ex,  and  tb 
terminal  portion  of  the  profurda  arlery.  w  hile  there  pass  to  it  from  bclow  the  suiierior 
fibular  and  the  anterior  and  postenor  tibial  rccurrenl  arteries. 


THE   POSTERIOR   TIBIAL   ARTERV. 

The  postcrior  tibial  artery  (a.  libtalis  posserior)   ( Fij?.  736)  is  thc  dirc-ct 
tinuation  of  the  popliteid  down  the  posteriur  biirface  uf  the  leg.      It  beyins  at 
bifurcation  of  the  popliteal  nt  the  lower  l>order  of  the  popliteus  nuiscle  and  pa 
almost  vertica]ly  downward.  under  eover  tif  thc  more  superfidal  musdes  of  the 
to  the  Kroove  botivf en  the  inner  mallcnUis  and  the  os  c;jtis,  wherc,  oppositc  ihe  lip 
of   iHl*  maUeuliis.  it  terminates  by  tlividin^   into  ttie  internal  and  extemal    plantar 
arteries.      Its  coiirse  tnay  be  indicatod  by  a  line  drawn  from  the  centre  of  the  popil 
Ical  six»ce  to  a  jjoint  midway  between  tlie  inner  tnalleolus  and  ihe  os  calcis. 

Relations. — Anterior!y,  the  artery  rests  in  succession.  from  above  dowiiw: 
upon  the  tibialis  posticus,  tlic  flexor  lonjjus   (lijjitorum,  the  poslerior  surface  of  the 
Iower  part  of  the  tibia,  and  the  internal  lateraJ    lijjanient   oi   the  ankle-joinl.      Ilj" 
closely  bound  down  to  the  niuscles  iipim  which  it  rests  by  the  layer  of  the  dcep 
\vhich  covcrs  thcm,  thc  thickncs.s  and  dcnsity  of  this  fascia  increasinii  tovards 
lou-er  part  of  the  leg'.     Posierioriy\  it  is  covcred  by  the  »olcus  and  gastrocncn 
ihroiighout  the  greater  part  of  its  Cfnnse.  biit  in  the  lower  third  of  the  lej^  it  is  ?.ur 
ficial,  being  coveretl  onIy  by  the  skin  and  fascla-.  except  just  bcfore  ils  terminatK 
where  it  lies  lwneath  the  internal  anniilar  Ugarnent  and   the  origin  of  the  uIkIi 
h:dlucis.      A  sliort  distance  beIow  its  rommcnnement  it  is  crossed  obli<^uely,  fr 
Avithtn  outward,  by  ihe  jioslerior  tibial  nenc      /ntcniaf/v,  it    is  in   relation  with  ' 
postcrior  tibial  ner\e  for  a  short  distance  alxi\e,  and  in  the  malleolar  groove  \l 


AnericB  oj  posleilor  surfacc  of  riRlit  Ic^, 
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mternally  and  in  front  of  it  the  tendun  of  the  flcxur  lungus  digitonmi,  and  inlenol  w 
that  ihc  tendon  uf  the  tibialis  posticus.     J£xUrttai(y,  the  jKjsterior  libial  ncrvcaccoiii 
panics  it  throughout  tht*  greaitr  partion  nf  ils  cuurst:,  aiiti  al  ihe  ankle-joint  iht  h- : 
lic-s  e.Kternal  and  posterior  to  lhcartcry,  bc-twt;cn  il  and  the  tendun  u(  the  rte.xor  ,     ^ 
l>ollids.     The  artcry  is  accomi>anied  throug^hout  its  course   by  two  ven»  ciimito 
which  lie  respective!y  to  its  outer  and  inncr  side. 

Branchcs. — In  additiun  lu  numcrous  muscu/ar  bratichcs  which  are  dihtrihulcd 
to  ihc  ncighboring  muscl«,  and  cuumeous  branchcs  to  the  inncr  ;ind  p*:isicri<^ir  sur 
kt<xs  of  ihe  leg,  the  posterior  tibial  givea  origin  to  (  i )  a  nutricnt  branch  to  the  tibia, 
(2)  the  perorual  arterv,  (3)  a  comrnunicating  brattch,  (4)  an  iutema/  malMit 
branch,  (5)  an  intetnat  calcaneal  ^\\d  the  m*o  terminal  branchcs,  (6)  the  inkrnai, 
and  (7)  ihv  f.vleniai  pfatttar  arUries. 

Variationa.^AUhouKli  :ipparently  the  principal  arter>'  of  Ihc  flusor  surfacc  of  the  leg  lad 
the  dirttt  otntiiiiiatioii  »f  tlit.-  iKjpliteal.  (.k-vdupiiiciit.-illv  i)k'  |><.ist<.-rii>r  lihitU  Is  a  bccondaiT 
vessel.  the  original  m;iin  vcssel  bciiip  the  pt-runcal.  Tht:  nistor\-  uf  ih«,-  [Hi«U:m»r  ttbuil  *«ems  (d 
\vA\-\t  Ireen  son)t:what  as  foLlous.  Tlie  saphcnoiis  arter)',  uhose  origin  has  bccn  mentioocd  to 
conncctton  with  the  variatioiis  of  the  fctnoral  ancr)'tpagc  823),  in  iIk;  lowcr  part  of  ihe  W 
winds  around  to  the  postfHor  surface  and  passc-S  In-hiiid  thv  inti-riiHl  mHik-otus,  wherr  il  tmia- 
nates  by  dividiiiK  into  tht  plantar  arteries.  From  the  upper  part  of  the  ptrontal  art«-rt  a  Vrnnrfi 
artses  which  passes  down  the  tibial  side  of  the  leg,  iK-neaih  the  supcmcial  llexor  n  M 

at  the  irternal  malli-ulus  finiistomciM-s  with  ihe  SHphenuus.     Tbis  v».-ssel  is  ilic  p"  I, 

and.  its  calibre  enlafKinp,  exceeds  ihat  of  the  peroneal.  \vhich  thus  sinks  to  the  rank  01  .1  i  r^indi 
oi  tht;  arterj- 10  whicri  it  gavc  birtli.  A  reiLson  for  ihis  increase  of  calibre  in  the  posierior  ohU 
is  to  \k  found  in  the  dL-Keiifnilinii  of  ihi,-  sHphciiuus  Hrttrj-  (pa^L'  S49).  wht;rt:l>y  the  litnai  ht* 
comes  the  channcl  of  supply  for  the  plantar  arteries.  uhich  sct-m  to  l>e  its  continunticm. 

The  majoriiv  of  ihe  principal  variatkms  of  ihtr  pc>sttrior  libial  are  readilv  explained  in  ibe 
lighl  of  sucli  a  historv.  '1  hus  thcre  niay  be  no  posierior  tibial,  or  it  niay  be  rejitesented  byi 
small  vessel  wht»se  dislribulion  is  confined  to  Inc  itpi)er  part  of  the  leg.  In  such  a  casc.« 
thu  saphenous  arter\'  degenerates.  nnastomoscs  between  il  and  ihe  terminal  portion  of  ihe  peio- 
n^al  niav  enlafKc  so  ihal  ihe  plantar  arti-ries  come  to  Utkc-  llK'ir  origin  Ironi  Ihal  vessel.  ()r. 
aj^^ain,  the  dtv«-iopint-nt  nf  the  i>osterioT  tibial  may  pn>cewl  nomiallv.  luit  ihc  l<»wcr  portioniii 
the  saphenous  mav  not  degenerate  compIetely,  but  persists,  as  has  been  obscr\'ed.  as  a  brandi 
of  Ihc  lihial,  pa<ising  upward  upon  tlju  leg  in  ronipany  v.ilh  Iht  long  saphenous  nerve. 

Other  vari.-itions  of  \\w  imsterior  tibial  whitTi  have  In-t-n  observed,  hott'e\er.  caniioi  appiir- 
enUy  be  explained  as  resulting  from  modifications  of  the  nornial  course  of  de\'eIopmeni,  but  are 
raiher  to  be  rt^pardt-d  as  progrcssive  varialiotts  due  to  Ihe  enlargenient  of  what  are  usua]l>  mort 
or  less  insigiiiheani  anastomoses.  Of  thLs  nalure  is  the  origin  from  llie  posterior  tibial,  al  aN« 
the  middie  of  the  leg,  of  a  branch  which  pierces  the  interosseous  memlinine  and  divides  into 
an  ascendiiig  and  a  desccnding  braiich,  which  together  rcpresent  the  anterior  tibial  arter>-.  Ot. 
again.  the  jKjslerior  tibial  has  tifi-n  ol^erved  to  [Jt-rforate  the  lotter  part  of  iht;  inttTossroun 
menihrantf  and  lo  Ik;  conlitiiied  d(iw-n  the  dorsum  of  Ihe  fool  as  the  dorsidis  i>*i!is  anm, 
the  plantar  arteries  arising  from  ihe  peroneal.  Occasionally.  also,  the  posierior  tibial  nwy 
terminale  hy  Inosculaling  lAith  the  [xroneal.  probabfv  by  the  t-nlargement  01  ihe  comnnmicaiinf; 
bninch.  lh<?  neron^-al  iii  ihis  aist-  also  giviiig  rise  to  irie  pUiitlar  arieries, 

The  hi^h  and  low  originsof  ihe  posterior  tibial  have  Blrcady  bern  mentioned  in  connenioa 
wiih  ibf  variation«;  of  the  popliteal  Ipage  831). 

Practical  Considerations. — The  posterior  tibial  arteryon  account  of  itsdctip 
position  beneatl>  the  large  superticial  calf  muscles  is  rarel}-  wounded  and,  by  reason 
of  the  support  which  it  recejvcs  in  its  upjMT  t\vo-thirds  from  thase  niuscles  and  the 
deeper  miiscular  ]ayer  on  \vhich  it  lics,  and  in  its  lower  third  from  the  dcnse  bisca, 
covering  it,  it  is  seldom  the  siibject  of  antoirisin,  Except  for  a  short  portion  of  ib 
coiirsp  inimediatelv  abovc  the  ankic,  it  is  separated  from  the  tibia  by  the  decp  calf 
muscles,  and  is  therefore  not  oftcn  involved  in  fracturcs  of  that  bone. 

The  bifurcation  of  the  popliteal  is  not  infrequenlly  ihe  region  at  which  an  em- 
bolus  carried  down  from  the  j>opliteaI  is  arrcsted.  and  siich  a  clfjt  niay  hUick  bodi 
llie  tibial  arteries.  Thelr  free  ana.stomosis  pre\ents  gangrene  il  oniv  one  of  them  is 
occlude<I  :  but  if  both  are  invnlved,  and  especiallv  if  the  succeeding  additions  to  ihc 
clot  inv^atle  the  anterior  lihiat  recnrrent — interfcring  with  anastomosis  from  alvtve — 
gangrene  almost  ccrtaiiilv  follnus, 

Comprčssiou  of  the  [>osterior  tibial  is  scarcely  possible  above  its  Iower  third. 
Above  the  ankle  and  f)ehmd  the  inner  malleolus  it  niay  be  flaltened  against  ihe  lil>ia 
by  pressure  directcfl  out\vard  and  a  little  fonvanl. 

Ligation  of  the  po^iierior  tibia!  mav  be  done  at  any  part  of  its  course,  but  in  hs 
upper  third  is  an  operation  of  some  difliciiltj'. 
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The  artery  is  l>est  apprc>ached  from  the  inner  side  of  the  leg.     The  1^  being 

tiic  limb  is  laid  on  its  uuicr  side,  and  an  incision  three  a«d  a  half  or  four  inches 

jth  is  made  along  the  inncr  „ 

.  of  the  tibia,  beginning  two  ' 

alf  inchcji  from  tlie  upper  end  of 

me.     The  skin  being  divided, 

lust  be  excrcised  in  openinj^j 

>erficial  fascia  not  to  injure  the 

1  saphenous  vtiii  or  nerx'e.  hoth 

h  lie  directly  in  the  track  of  the 

,     These  structures  beinp  dis- 

.  the  dcep  fjiscia  must  be  slit  up 

full  extent  of  the  incision.     It 

albo  bt-  cut  trHnsvtrscIy,  so  as 

v  a  freer  access  to  the  imermus- 

arts.     The  next  step  consista 

chinju^  the  orijfin  of  the  soleus 
from  the  tibia.      It  is  at  this 

i  the  operation  that  one  of  ttt'o 

is  oftcn  coinniiltcd, — the  intcr- 

ar   space    hetween    the   inncr 

jf  the  jjaslrocnemius  and  the 

muscle  is  opened,  or  ali  the 

ar  tissuc  is  separated  from  the 

the  tibialis  posticiis  muscle  be- 

ised    aloiig   with    the    soleus. 

Tst  mistake  leads  the  operator 

the  vessel  and  the  second  Ie:ids 

demcath.     There is,  hottcver, 

e  which  will  afiord  importatit 

jce.      U   the  soleus  has  been 

ly  detachcd    and    raised,    its 

surface  win  presenC  a  whttc,   shininj{  sheet  of  tendinous   material,   beneath 
,,   .     ^  which   vvill  be   seen    a 

,         lu.  758.  Iayer   nf  fascia  (Inter- 

muscular)  coverinj;  the 
tibialis  posticus  muscle. 
11  search  is  m>w  made 
externa]Iy  and  lowards 
the  midille  of  the  leg, 
the  arter)'  will  be  found 
covered  by  the  inter- 
mustnilar  fascia,  the 
nerve  lying  tu  its  outer 
side.  After  the  vessel 
has  been  separated 
from  the  investinj;  con- 
nective  tissiie  and  the 
accnmpanying  vei  ns , 
the  ncedle  mnst  be 
passed  from  uithout 
mvrard  (Agnew). 

2.  At  the  middle 
third  ihe  arterv  is 
re:iched  throiigh  an 
incision  parallcl  with 
the  inner  edse  of  the 

nd  a  half  inch  from  its  border.     Avoidin>r  the  saphenous  vcin  and  ner\'e,  the 

icial  fabcia  and   the  deep  fascia    (with   its   fibres  running   transverselyj  are 


Dlascctioa  of  back  ol  rf^ht  \cg.  shovriiiiE  rcUliona  of  pos- 
lerlor  tiMal  t-Mwl«  and  n«rvc ;  Kaatrociiemlu^  aiid  sc4ciks 
mnscks  hzvt  bccn  cut  antl  dnvvn  aside. 


pDA.  tiHri  titttiy 


1*0«.  dbul  a*rift 

-Troda  AckUlh 

FWil.Imic.  >uJIw,-U 

■V«B«  conlu* 


/ 


jon  of  TTiner  side  of  richl  ankle,  shoMiTig  reJaiion  ni  tMidoin,  vesseb 
I  miA-fs  as  lhcy   pass  Ddvr^-cii  calcatiium  and  tnteniAt  mnlteolns. 


838 


HUMAN   ANATOMV. 


di\idod  in  thc  line  of  the  skin  wound,  the  inncr  inargin  of  thc  &i:)lcus  dis()bced 
uuittiird.  and  the  vessel,  with  iis  vtrnit  comitcs,  c.\|>o&c<i,  thc  posterior  libtal  nmv 
lying^  lo  its  outcr  sJdc.  A  littlc  Iuwlt — i. t:,  in  thi;  lowcr  ihird  oi  ihe  leg— U»r 
incision  shuuld  be  m:u]t^  niidway  betuueii  thc  inticr  cdgt:  of  tlic  libi.i  »nd  the  iniirr 
ttige  uf  thc  tcndo  Achillis,  and  the  arttTy  \viU  be  found  1>  iiiK  <jn  the  rtbres  oi  thc 
flt;xor  longiis  digitorum,  thc  tcndon  to  thc  hincr  sidc,  and  ihe  nene  cxtcmaL 

3.  To  ligatc  thc  vessci  at  thc  insidc  of  thc  anklc  thc  incisJau  sli4)uld  bcscnii- 
lunar  in  »hapc,  [jarallcl  vvilh  thc  niargin  of  llic  inncr  malleoluiš,  and  aUmt  half-«'ay 
betvvecti  it  and  tlic  niargin  of  the  tendo  Achillis.  Afier  dividing  the  deep  fascia— 
inCcrnal  aiinular  liganiciU — the  arterv  will  be  found,  with  ils  accuinpanying  veins, 
Iving  bctwcen  the  rie-\or  lonj^is  digiturum  and  tibialis  posticus  tendons  on  thc  inside 
— each  in  a  separate  synoviai  shcaih  and  tlic  laticr  ncar  thc  niallcolus — and  iht 
nene  and  rtexor  longus  pollicis  tcndon  on  the  outsidc.  Thc  shcaths  of  ihese  tendoiu 
should  not  be  opcncd. 

The  collatcral  circittation  is  corned  on  froin  above  the  ligature  by  (a)  tht 
antcrior  and  posterior  pcroncal  arteries  and  their  musciilar  and  coirimuniciting 
branches  ;  (^)  the  exlema]  mallcolar  firanch  of  thc  anterior  tibial;  (r)  ihe  interul 
malleolar  (anterior  tibial);  {d)  ihc  dorsalis  pcdis.  Anastoniosing  respectivdv 
w'ith  {a)  the  miiscular  branches  and  thc  comniunicating  hranch  of  the  posterior 
tibial  :  {b^  the  e.vtcnial  plantar  branch  of  the  posterior  tibial  ;  {c)  the  interna!  malle- 
olar (posterinr  tibial)  ;  and  id  )  the  internal  and  cxtcrnal  plantars. 

1.  Thc  Nutrient  Arterjr. — The  nutrient  artery  to  the  tibia  (a.  nntritia  libiae) 
may  arise  from  the  (KMiterior  tibial,  either  alw)ve  or  belovv  thc  origin  of  the  perv^ical 
artery,  4>r  soinetinies  it  arises  from  thai  \'<'ssei.  It  pierces  the  tibialis  posticus  and 
enters  the  nutrient  foramen  on  thc  posterior  surface  of  the  tibia,  scnding  off,  bek»e 
it  does  so,  some  small  musrular  firanrhes. 

2.  The  Peroneal  Artery. — Thc  peroneal  anery  (a.  perooaea)  (Fig.  736)  bbit 
far  llic  hirgcsl  of  ihc  cullaleral  braiichcs  of  the  posterior  libiaL  It  ari^es  ab«:>ut  3  ,s  cm 
below  the  lowcr  burder  uf  the  popliteus  inuscie  and  is  at  ftrst  dirccted  outnard  iiod 
do\vnward  lowards  thc  fibula,  and  ihcn  passcs  verticallv  tlownward  alt>ng  the  inn« 
surface  of  ihat  b<tne  to  a  point  al>out  2.5  cm.  abo\e  thc  anklc- joint.  whcre  it  Icnni- 
nates  l>y  dividing  intri  thc  anterior  and  posterior  peroneal  aneries. 

Relations. — In  thc  iipper  part  of  its  coiirsc  it  is  covered  postcriorly  by  ibe 
soleus,  Iving  lx*twecn  tliat  muscic  and  thc  tibialis  posticus.  Lovcr  down  it  pa<fi» 
beneath  the  flexor  longiis  hallncis  or  clse  traverses  the  substana-  of  tliat  mubcic,  and 
jusl  bcforc  its  termination  it  cmerges  from  beneath  the  muscle  and  beeomcs  sujht- 
ficial.     U  is  accom|)anied  by  two  veme  comites. 

Branches. — Tn  adclitian  to  ntimcrous  »mjf«/(ir  branches  to  the  nei^hlKirin^  mnscU-saod 
cutaniotis  bntnfhts  to  tl>e  integitmenl  of  thc  outi.T  Ijorilcr  o(  thc  crus.  thc  peroneal  artcr>  jci*« 
off  the  followinir  vessel;* : 

(rti  Thf  nutrient  «rteryto  the  fibula  fn.  nuiritJne  libuUe)  enten  the  nutrient  foramen  ot  Ihat 
tione, 

{6)  Thc  comtnunicating  branch  I  mmiin  cnmmtinicatin)  |»i.s.sfs  inu-ard  over  ihv  Ioiatf  cnil  ot 
the  tibia  nnd  lnenealh  the  tt^tido  Achillis.  n  shiirt  flistnncc  aljtivc  thc  lemiinnl  Iiihimtiun  uf  tfac 
|>eroneal.     It  Inosoilates  with  thc  commuiiicalintf  Iiraneh  of  ihc  posterior  lihial. 

{c^  Thc  anterior  pcroncal  artery  t  xamu*  pcrforaost  is  one  of  the  terminal  branclies  ci  tbr 
peroneal.  It  jjjlsscs  ilirrctlv  f<ir\vard  i\ni\.  jii-rfiinitiii);  tht-  inlcro.s.seQUs  membrane,  bmd*  ct^mih 
war(!  (»VIT  Ihc  anklc-joini  tu  ilif  dorsuni  of  the  fool.  It  scnds  liranrhes  lo  the  ankle-jnini  aw! 
lo  thc  inftirior  tibio-fii>iilaT  iirticiilattoTi.  as  \vt:\\  as  lo  thc  pcroneus  UTiius  ntuscie.  (»enealh  uhifb 
it  passes,  and  tcrminatcs  by  annsinninsJnK  with  thc  tarsal  and  mctatarsal  branches  of  the  dorsalis 
pedis  and  with  tht-  L'xlemai  planuir  Mfit-rv  up<in  thc  sidt-  of  the  fool. 

{d  I  1'hc  posterior  peroneal  artcry  is  thc  othcr  Icrminal  bratich  of  tlie  iH-ronetO.  of  vhtcb 
it  is  thc  dirccl  contimiation.  h  pivt-s  origin  to  i\\e  r.x/^rnn/  calfitHfai  hrauck  whirh  ramifirt 
over  Ihc  oiiier  siirface  of  thc  os  calcis  and  tcrminatcs  b>  anastomi><in>;  uilh  ihc  intentkl  «1- 
cane.1l  hr.inch  of  thc  posterior  lihia!  arten-  and  with  thc  tirsal  and  nictatarsal  branches  of  the 
dorsalis  pedis. 

Variations. — The  peroneal  arten*  is  exceedinKly  subject  to  v.irinlion.  It  is  rarclv  abst:nl, 
bnt  not  tnircciuentlv  it  tcrminatcs  ovei*  Ihe<iuier  mallcftliis,  its  Iowcr  [Kirtion  bcinje  nivcnofi  from 
n  hrati(*h  uliicli  iKisses  across  from  the  pi^erior  tibial  and  represenls  the  enlnrged  anastoniosif 


te 


of  thf  posti-rior  tibial  iind  f>t.-roiK-nl  cotiuimnicating  branchirs,  Convc-rsfIy.  uhen  thcioucr  por- 
lion  oi  tllc  iK>slc'rior  tiUal  is  w;iiiliiii;.  il  niay  lic  replacccl  t>y  ihe  ]»•  roiieal,  wtlich  ihc-n  givcs  rist 
lo  ilu;  plaiiiar  arteries.  Occa5ionnlly  tlie  peroneal  is  Inrger  than  usual,  and  m:iy  give  urigin  to 
thc  antcrior  libtal  artf  ry,  and  it  may  give:  ofT  Ihe  nutriciit  iirttry  for  ihe  libia. 

The  anterior  (K-ronea!  arltrv  is  sunietimes  al>scTU,  Imi  more  fr«'qufnily  it  ts  larjiit-r  Iban 
_  lUiJ  and  inoscutates  uith  the  anterior  tibial.  ()ccasionalIy  the  lower  portion  of  this  lalter  ves- 
!(el  is  w:niiinK.  and  ihe  anlerior  peroneal  mav  Ihen  uke  iLs  placc.  l^-ing  conLinued  downward 
upi3n  tlic  diiivum  oi  the  ioot  sls  the  dorsalLs  |>edis  ;md  giving  ofi  the  l>ranches  uhich  normaUy 
arisc  irom  thai  vetJ^el. 

3.  The  Communicating  Artery. — Thccommuiucatingartery(r.coraniiinicans) 
(Fiff.  736)  cxteiitLs  transversely  oulward  across  the  postcrior  surface  oi  the  tibia,  beneath 
iheifiidon  of  ihe  rtexor 

Fig.  739. 


longus  hallticis  and  the 
^_  tendo  AchiUis,  and  an- 
^kastoinused  u-ith  the 
^^coininunicating  branch 

oi  the  peroneal. 

4.  The  Internal 
Malleolar  Artery. — 
The  inlernai  midlciihir 
arterv  (a.  mallcolarLs 
postcrior  me^llalis }  (  Fig. 
740)  passcs  directly  m- 
wartl.  iK^neath  the  ten- 
dons  Kil  the  fleNor 
liinti^iis  dijjitonim  aml 
libialis  posticus,  to 
rainifv  over  ihe  internal 
surface  ol  tho  inner 
inu!lealus.  anastoiiios- 
in^f   with   the    internal 

^-malleolar  bninch  oi  the 
^ksmterior  tibial  artery. 

5.  Thc  Internal 
Calcaneal  Artery.- 

^^Tlie  iiilernal    L-alcam-al 

^Parterv   Craiuus  calcanei 

medialis  )    i  Fig.    7,^6) 

arises  from  ihe   lovver 

part   of   the    poslerior 

^r ^1^3] ,     just    before     it 

^■<livides    into    the    t\\'o 

^Kplaiitar  vessels.      It  ia 

^Plrequen[ly  reprcsentefl 

by    several    branches 

which    descend    alonj^ 

the  inner  side   of    ihc. 


poileritr 


lotEtnal  oaaular 


iMMmd  plnuac 


luUud«  tcndu 


Prim«|->  t' 


Ffoct  •'SUflut  mIcmimb 


ritnn«)  iJaBIM 
PUnur  DKIA,  CM 


._  Flct'«  l««vi}  lUtfltDtuiti 

--  Abdiulu*  tnlMloil  dluM 
EatttiMl  |4imu  ftftcvjr 


)a((nu«fui  artcriat 
dlikltaclMo 


Art^rio  of  |>hnUT  surface  of  rij^ht  foot :    lapcrficial  dis*eclion. 


tuberosily  of  the  os  calcis,  supplvin^  thc  nei^'hboring:  parts  nf  the  integumeiil  and 
anastomoslnj^  with  Ijranches  nf  the  tniernal  niallcoUr  and  posterior  peroneal  arteries. 
6.  The  Internal  Plantar  Artery.  — Tlie  internal  plantar  artery  (a.  plantaris 
mcdlalis)  ( Vi^.  740)  is  the  smaller  of  the  lwo  terminal  hranchcs  of  the  posterior  tiliiat. 
It  arises  in  the  ^f>ove  lH'tween  the  tnternal  malleolus  and  thc  os  ealcis  and  is  directed 
at  tirsl  dnvvnvvard  and  forward.  iinder  covcr  ni  the  abductur  hallucis.  and  then  fi»rward 
along  the  inner  bi)rder  of  the  f<wt.  betu-een  ihe  ahchictor  hallucis  and  the  flexor  brevis 
digilorum.  tcrininalin>;  opposite  the  head  oi  the  first  melatarsal  iMine  hy  ansistomosing 
with  one  or  other  of  the  two  branches  distributcd  (o  the  plantar  surface  of  the 
.  great  toe. 

B  Branches.— In  its  conrse  it  gives  off  tnuscular  hranehes  to  the  abductor  halhicte  and  the 

Hexor  brevis  dlgitonini.  euiatteous  hranchcs  to  the  intejniment  over  the  inner  border  of  the  fotrt. 
and  articufar  hranrhr.s  lu  thc  iK-ijih^Mirinj;  u^^^al  joints.     In  adOitiiin.  it  usuallv gives  off  near  its 


< 
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uriKin  ;i  lai>;(;r  branch.  the  anas/omo/ic  brant^h,  which  passes  bcneath  thc  abductor 
gain  ihe  upper  lx)rdt-r  «l  ihai  niuscie,  alang  wliicli  it  cuurst^  Jonvard.  jd^^^K  ''3  niinimii 
braiKhčS  lo  ihc  abtluctor  ;rnil  ihe  adj^it-nt  intt-jjntni-nl  :iiul  ;iiiaHtnnti>sitig  uitli  ihc  larsa]  i 
mtiaiarsal  br.inclu-s  nf  ihe  tlursalis  pt-dis.  Mure  disiallv  it  gives  uff  from  ils  outt:r  surtici- 11 
varving  mimber  of  s\f^nčf:t  svp^rjiciai  digUal  branches,  uhich  pass  obliquc1y  loru'ard  an«J  uol- 
ward  across  the  solc  of  ihe  foot  lu  atiastomose  wiih  one  or  more  of  the  i^antar  interosseotH 
braiicbcs  from  the  ptantar  arch. 

Variationt. — 0<x:a.sionnlly  the  su[Hrr6cinl  diKtUil  branches  of  the  intemnl  plantnr  aris«  iiom 
H  common  stcm  which  anastomoscs  with  a  brancli  from  tho  e.\temal  plantar  to  form  a  j«/W/i 
iiai pian<ar  arch  bt-ncaih  thc  superticial  fascia.  Thls  is  thc  t;quivalent  uf  tlie  supcrfictal  pAlnur 
arch  of  the  hand. 

7.  Thc  External  Plantar  Artery. — ^The  extemal  ]jlantar  artery  (a.  plantam 
latcrnlis)  {\"\%.  740)  is  thc  larjjcr  of  ihu  terminal  liranches  of  ihe  postcrior  libi.il-  Ii 
passt-s  foruard  and  oiiluartl  across  the  si^ltr  of  thc  ftMjt,  at  lirst  bctvccn  tlie  tk-xor 
brevis  digitoruni  and  thc  flcxor  accessorius,  and  thcn  in  thc  inter\-al  bttvcen  ihc  rlc.v 
brevis  diijitoruin  and  tlie  abductur  inininii  dtgitl.  Opposile  thc  base  r»f  thtr  flith  m' 
tarsal  bone  il  lurns  soniewhat  abruptly  in\vard  and  again  crusses  ihe  šole  of  the  fi 
forming  the  plantar  arch  (arcus  iilantaris).  \vhich  tenninates  at  the  proxima)  cnd 
the  first  intcrmetatarsal  space  by  uniting  wit!i  ihc  communicating  branch  from 
dorsalis  pedis. 

Relations. — In  the  first  part  of  its  course  thc  e.\tcrnal  plantar  Hes  beneath  ihr 
abdiictfir  halhicis  and  the  flexor  brevis  digitonim,  biit  as  it  approaches  the  fiflh  meta- 
tarsid  it  becomes  more  superficial,  being  covered  onIy  by  the  skin  ami  ihe  superfirial 
anti  plantar  fascia;.  It  rests  upon  the  flexor  accessorius  and  the  riexor  brevis  mini 
digiti,  and  is  accompanied  by  ihe  extemal  plantar  ncrve. 

The  plantar  arch,  on  the  contrar)*,  ornipies  a  iniich  deeper  position.      It 
beneath  the  tendons  of  the  flexor  longiis  digitonim.  the  Uimbricales,  and  the  obliquc 
p<jrtion  of  the  adductor  hallucis,  resting  upon  the  proxinial  endsof  the  second,  ih; 
and  fourih  meiatarsals  and  upon  the  interoijseous  niuscles  uhich  occur  betneen  th< 
bones. 

Branch«.— The  exlemal  plantir  arter\*  »riv-es  rise  to  (a)  mimerous  muscular  brancho" 
which  siippiv  the  various  niuscles  of  the  plantar  surface  of  the  fiK>t,  and  in  its  firit  i>an  to 

{b)  Cutancous  branches  which  sii)}})l>  llie  .skin  o\er  the  solc  and  outer  bordtr  of  tbe  la 
some  of  iht-in  furminj;  anastomoses  w  ith  branches  of  tbe  tarsal  and  nieialarsal  branches  of  1 
dorsalis  i>edis.     In  afklitinii.  there  are  nivtrn  ofi  from  the  first  jKirlion  of  the  arter>- — 

{€)  Calcaneal  tn-anches,  one  or  more  in  nuniber.  which  arise  near  the  commencement  o( 
the  exiemal  plantar  and  raniifv  over  ihe  tnner  surface  of  the  os  calcis,  anastomosing  wilh  the 
internal  i-alcancal  branches  of  thc  postcrior  libial. 

From  the  plantar  arch  a  nuniber  of  vessels  are  KJven  off. 

( d )  The  articuiating  branches  are  jfiven  oPf  from  the  posterior  or  concave  surface  of  I 
arch  and  supplv  ihc  rarsal  nrttculations. 

{e)  The  postcrior  peHorating  branches.  fonr  in  nuniber,  arise  eithcr  from  tbe  plantar  i 
or  from  the  plantar  digital  branches  oi  the  fourth  intemietatarsal  space.     They  ascend  in  I 
intermelarsal  .<;paces  betvveen  the  heads  of  ihe  dorsal  imerosseous  muscies  and  terminair  b\  in 
culating  \vith  the  first,  second,  and  thiVd  dnrsal  interosseous  arteries.     The  branch  which  p.i9 
ihroujfh  the  lirst  intemietatarsal  space  is  much  larg^^r  thnn  thc  rest  and  inosciilates  »ith  thc  ^ 
salis  pedis  arter>- ;  it  is  sometimcs  regardetl  as  the  tenninal  branch  of  that  vtssci. 

{f)  The  plantar  interosseouB  arteries  faa.  nielatarMC  (ilantaml  are  tive  tn  number,  and  I 
usually  numbered  in  succession  fnim  Ihe  nuter  side  of  the  foot  inward.— Ihal  is  to  say.  in  1 
opposile  dirc-ction  to  the  intermetatarsal  spaccs  in  which  they  lie.  The  first  arises  jtist  v>\ 
the  extcmal  plantar  artery  is  bendinR  inu-ard  to  form  the  plantar  arch  and  passes 
alonK  the  inner  border  of  the  ahductor  minimi  dipiti.  later  crossinu  over  the  flexor  brevis  min 
dtpii  to  reach  the  outer  surface  nf  the  lUtle  toe,  alon^;  which  it  nins. 

The  sreotid.  third,  and  fourih  plantar  interosseoiis  arteries  arise  in  succession  from  I 
plantar  arch  as  it  crosses  the  fourth.  third.  and  second  intermetatarsal  spaces.  and  p,-iss  forua 
restinK  upon  thc  interosseous  muscies  and  covered  by  the  tendons  of  the  nexor  Uniji^us  dt^itoti 
and  the  lumbricales,  and  more  disiallv  by  the  traasverse  adductor  of  the  (creat  toe.  Just  t»e(i 
rcachins  the  line  uf  the  metatarso-phaiaiiKeal  artirulations  each  arler\'  Rives  o(?  an  antcrior ^ 
/irraiinf^  hrauck,  which  passes  dorsallv  tn  cnmmunicate  with  the  correspondin]?  dorsal  intef 
seous  arterv.  and  then  divides  into  luo  plantar  diffitat bramhčs,  uhich  pass  onward  upon 
ad}<icfrnt  sides  of  neifrhborini;  digiis. 
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The  Ji/fA  plnntar  inttrosscous  arlt:ry  is  consiilerably  larger  than  ihe  othcrs,  and  arises  from 
Ihe  inner  end  of  ihe  plantar  arch.  opposUe  the  cuiumuiiicalinK  hranch  which  pas>M^  belwccn  U>e 
plantar  arch  and  the  don^alis  pedis.  It  runs  forward  at  (irat  aloiig  ilie  r*irs!  inttrntietatan^al  space 
and  ihen  u|xni  ilie  first  meUiUrsal  1>oik;.  and  givt-ii  off  a  digiul  branch  \vhich  pa.s.s<^  to  th<:  inm-r 
surfacf  tyi  the  grtat  lue  and  continues  on  tonards  ilie  inctatarso-phnlaiii^cHL  juiiu  vi  ihat  digit. 
Before  reachinK  this.  huwevtr.  it  Kives  uil  aii  aiitcriur  pcrforating  hranch  and  then  dividts  into 
two  plantar  digital  branchc-s,  which  supi)ly  resi>w.-tively  the  inntT  side  of  the  sccond  and  the 
Crtitcr  4ide  of  the  j^rt-at  lov. 

I  Sincc  tht  communicaling  hranch  which  traverses  the  finst  intennetatarsal  space  is  soine- 

limes  regarded  as  the  terminal  portlon  of  the  dursalis  pedis  arterv,  and  tht-  fifdi  plantar  inter- 
ossenas  an^rj'  seems  to  he.  upon  such  a  view,  the  branrh  nf  the  coniinunicaling  vessci,  the  lifth 
plantar  has  bcen  de- 

scribed  as  a  branch  of  Fig.  740. 

the  dorsalis  pedis  ar-  jttBdo  Achon* 

ter>-,  under  the  name  of 
the  a.  prin£ep&  hailucis. 
There  can  be  no  dcubt. 
hr>wcver,  thatboth  the 
communicaling:  ^nd 
ihc-  princeps  are  ctiiiiv- 
alt-nt  to  ihe  other  po-s- 
lerior  p^.rforating  and 
plantar  interosseous 
arteries. 


PMMTkv  tlU«: 


tntftsd  ni«lleilw 


ImntMl  iMml 

UguncBl 


r 


Variations .  —The 
«xt«mHl  plantar  arter^ 
mny  be  ((iiitc  small.  in 
u'hich  čase  the  plantar 
arch  seems  to  be  a 
continitation  from  the 
anterior  libial  artery 
through  Ihe  poslerior 
perforatinK  liranch  of 
the  tirst  intennetaiar- 
sal  space.  Thp  an:h 
is  occasion;Uty  douhle, 
ou-in^  to  its  diviston 
at  its  oriein  intn  iwo 
■siems  wnich  retinite 
oppositelhefirst  iniir- 
meiaiarsal  space.  The 
firsl  plantar  Inlerosse- 
ous  may  arise  by  a 
rommon  steni  with  the 
•ii-cond.  and,  con- 
versely.  one  or  more 
of  the  plantar  digital 
liramhes  may  havc  an 
independent  uri^tn 
'  otn  the  arch. 


InKrnal  |talv 


(V.  iniertmfrMisl 
lUrldlnic  i  Mu 


ImenuU  «J>caii«sii  of  cM. 
rhumi 

H«  It  Lmn   iIlKlIuruni 

Fln<»  accoModM 
Swt«tftcU  fMd* 


AUlMlor  nWmI  diM 


n.  W»\  lit    planikf 
h)tr>na*H  wA  II nor 
t«Tt1i  »ilninj  dUtil 


'■^  t. 'IV.  fMn«4M0u« 

■rtfvin  dUlrtlnir  ImM 


Arteries  M  plnniar  nurtacc  of  righl  UM',  <l«per  dissecllon. 


Anastomoses 
of  the  Posterior 
Tibial  Artcry. — A 
collateral  circulation 

for  the  posterior  tibial  ;iftcr  interruptiim  u(  that  vessel  l>flow  the  origin  of  ihe 
pcroneal  may  reacllly  he  cstahlished  throuph  the  anastomoses  which  its  branches 
fi>rm  with  those  of  the  peroneal  and  thnsc  of  the  anterior  libial.  The  anasto- 
moses wilh  the  peroneal  are  betwcen  the  communicating  branches  of  the  t\vo 
arteries,  betu'een  the  anterior  peroneal  and  the  o.xternaI  plantar.  and  bervveen  the 
posterior  peroneal  and  the  intcrnal  calcancal.  With  the  anterior  tibial  artei*)'  there 
is  commimication  thrniigh  the  inalleftlar  liranchus  of  the  tu-o  arteries.  tlirfiugh  the 
anastomotic  branch  of  the  e.\temal  plantar  and  the  tarsal  and  metatarsal  branches 
of  the  dorsalis  pedis.  and  throuph  the  imion  of  anterior  and  posterior  periorating 
branchfrs  of  tho  plantar  arch  and  the  plantar  intcrosscous  arteries  with  the  dorsalis 
pedis  and  donsal  inlcrosseie. 
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THE   ANTERIOR  TIBIAL  ARTERV. 

Thtf  anterior  tibial  artcrj'  (a.  tibialisanterior)  (.Ki^.  742,  745)  is  llie  olher  lermiial 
branch  of  the  popliteal.  It  bcginsat  thc  I(twer  bordcrof  the  jMjpliteusmuscIe,  andisat 
first  directccl  fonvard.  passiiig  bt'iwcen  ihe  libia  and  ftliula  and  the  iwo  uppcmnAi^qi- 
of  ori^in  of  the  tibialis  piwticus,  abovc  ibt-  up]it!r  bordur  of  ihc  inlcrossw>u?.  membrari- 
It  then  bcnds  down\vard  ajid  traverses  the  eiitire  leiiglh  uf  the  crus  to  llic  front  cf  ili' 
anklf-juint,  wheru  ii  l)t-conittj  the  dorsalis  pedis  arlerv.  Its  course  iiiay  be  repu^ 
by  a  line  drawn  from  the  licad  of  the  tibula  tu  a  point  half-way  bctween  the  lw  t*  iiu.    ■ 

Relations. — In  its  couise  down  the  teg  the  anteriur  libial  arit-ry  resis  posUrti 
upon  the  interusseous  membrane,  to  which  it  is  more  ur  less  hrnily  uniied  by  libi 
bands  ;  in  ihe  lower  quarter  of  its  course  il  rests  upoii  the  front  of  iht  libia.  Antti 
in  the  upper  two-thirds  of  its  course,  il  is  nverlappcd  by  the  tibialis  anticus.  l>'ing  aii 
ihe  deep  edge  of  the  conncctive-tissue  partilion  \vhich  separates  thnt  muscle  irom  the 
tcnsor  longus  di^itorum  and  the  exlensor  proprius  hallucis.  I.oucr,  howe^er.  ilS 
superficial,  and  just  ab<jve  tbe  ankic-joint  il  i-s  cm.ssetl  obliqiiel)'.  from  \vith<uil  inward. 
by  tbe  tendon  of  theextensor  propnus  Iiallucis,  and  then  |>a&ses  Ixrneath  the  ante 
annular  ligament.  InUmailv  tu  it  i.s  the  tibialis-inlicus.  and  at  the  aiikle-jolnl  tiic  ti 
don  of  the  cxtensor  proprins  hallucis  ;  cxternaiiy  it  has  in  its  upper  ihird  ihe  extei 
loiigus  digilorum,  in  its  middle  third  the  e\tensor  proprius  lialluris,  and  at  ihe  ankle  tbe 
inner  tendon  of  ihe  extensor  longus  digitonmi.  The  anterior  tihial  ner\'C  lies  to  tht 
outer  sitle  of  the  artery  tn  its  upper  and  lower  tbirds  ;  in  the  middle  third  of  the  li 
is  usuallv  in  front  of  ihe  vessel. 


Varifttions.— The  anterior  libial  arter^-.  as  it  occurs  in  man,  a;)pean>  to  be  llic  nsult  uf  a  un 
oftwooriginally  distinet  vessels.  b(itlu)f  unirli  arisc  fnmi  tTii*  priniitivc  puroiifal  arterj'  aiidj  "~ 

llie  front  of  ifie  leg. 


KiG.  7^1. 


PeruncoB  bmi>- 


Ext,  liiiiKus  lialludfl- — 


dighoriim- 


\\-x 


TIbtalls 

amtciH  muscle 


-Tibia 

\ Aiil.  libial  iicr\-c 

-Aiil.  tibtil  nrlciv 
Com|i*nton  vein 


^K 


l)t-rm(>st  of  ilK=*e  fonns 
gn-atiT  iHiniiin  nf  tlit-  anrri. 
tthlle  ilK-  luutff  one,  wihiiA_ 
Is  reprcsented  b>  the  ante 
prroneal  artfr>',  fitmb 
the  k>«er  pariof  t)it-aiit<' 
tibial  anu  its  cuntinua 
up4in  tht:  dorsum  of  the  la 
ihv  d(  )rsalis  ("»etlis.  In  < 
failure  in  the  union  of  tli 
t\vo  vessels,  the  anif  rior  t 
tn{ty  apiK-ar  to  tL-miiiiaieJ 
musciilar  branchcs  a 
distancx*  above  the 
jt>int,  ihf  dorsalis  pcdis  I 
tfic  continuaiion  tif  thc 
tt-rior  pcToncal.  This  i 
mngL-nit-nt  is  m.t  iiitrcqueut: 
morv  rart-ly  Ihe  upjKT  p«>rt' 
of  the  vešs«rl  is  ^reatli, 
duccd.  bcing  represt-r 
oniv  l)y  a  sniali  steni  nlij 
givčs  ofT  the  poslerior 
amerior  reciirrvnt  branrjj 
as  \vell  as  branches  to 
|M>pIil*'Uf.  mustlc.  tbe  fr»m 
of  the  iL-K.in  '<\\t:h  cast-s.  lw 
somftimessupphud  b)  aii  I 
dciH-mIfni(K;ri<>ratinKbra  ' 
from  thi-  p»>4[»-rifir  tibini. 

Practical  Consid- 
erations. — The 
libial  arterv  is  nu»rc  oftj 
ivnii  nded    than   the 
lerior  tibial  becausc 
more  cxposed  position  on  the  frcmt  of  the  limb  and  ius  close  relalion  to  ihe  libia.    Il  is  I 
infrequently  laceraled  by  the  sbuq)  edge  of  a  fragment  in  fracture  of  that  bonti.      I^ 


IMncctlon  of  mtddle  tbtrd  of  rrght  le^.  show)nf;  tcLiiions  nf  aiilerUir  tihlnl 
vessels  aiid  ncrvcs;  «xtetrti>r  musclet  bavc  bccn  dn^vti  uide. 


na)  nt>ial  tubcrosityarn 
thf  hcad  of  ihe  fibula  to 
tht  middtcuf  ilieanieri- 

rr  intermallfohir  spacc. 
I.  \Vhen  lhroui;li 
an  incisinn  made  at 
^.  this  line  thc  deep  fascia 
Bis  reached  and  dividcd, 
the  intcrspace  in  which 
thc  artcrv  Vtvs  shouk 
be  soujfht  for.  It  is 
that  betwei--n  the  tibi- 
ali:i  anticus  and  ihc 
cxtcnsor  lon^is  digi- 
loruni,  is  ihe  nnly  in- 
tcrmuscular  luterstice 
in  the  iipper  unterior 
tibial  refi^ion,  is  a1x)ut 
an  inch  or  an  iiich  and 
a  quartcr  cxternal  to 
the  tibial  trest,  and  a 
half  to  ihree-quarters 
of  an  incli  intcnvil  to 
thc  septuni  which  di- 
vidcs  the  t;xti_*ns()r  Inn- 
gus  Irom  the  j^eroneus 
lon^iA.  This  scptuni 
is  often  niarlcL-d  by  a 
tthitf  line  visibic  bcforc 
thc  dccp  fascia  is  di- 
vidcd .  ur  it  inav  bc 
recojfiiizcd  by  slipping 
a  dircctor  outuard  bc- 
nealh  the  ;jp<ineurosis 
until  its  ptiint  is  firmly 
arrested.  The  intcr- 
space containing  the 
anlerior  tibial  artery 
\vill  ihcn  Jh:  inlernal  to 
thiis  and  can  bc  fett  liS 
a  line  iA  lessencd  resist- 
ance  when  thc  frire- 
fin^erisprtsscd  lonj^th- 
\vise  along  the  muscles 
(Trevca").  On  the 
other  hand.  the  apon- 
eiirotic  partition  be- 
t\vecn  the  cxtcnsor 
^and  the  pemneus  — 
H  e.vternal  to  the  intcr- 
Hs[>ace  soujfht  for  — 
"  resists  and  vibrates 
undcr  the  pnint  of  the 

»director    or    the    fore- 
fing^er  ( Farabeuf ).     At 


Bitral  cakaMmfi  ar 

poMcrtor  pcraMol  uUry 
Ertvraal  lutkolui 


Afleries  of  front  of  Irg  aitd  dorsum  at  foot. 


the  bottoin  of  thc  intcrspace  the  artei^'  will  be  found  lyinK  upon  the  interoaseous 
membrane  to  the  oiiter  side  of  the  tibia  and  \vith  the  ncne  cxtcrnal  to  it. 
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2.  At  ihe  micidle  of  ihe  liinb  ihe  same  interspace  is  (oiind — usuallv  mnit^ 
casilj',  as  tliere  is  oftcn  some  yellowish-while  iatty  tissue  Iying  bclwetn  ihe  musclcj  I 
and  seen  as  a  line  on  the  surface  of  ihe  dt-«p  fascia — and  is  oixrned.  The  artery  j 
which  stili  lies  on  the  intcrosseous  membrane  will  bc  found  in  the  decpcr  space  thu8| 
(liscloscd  bctwccn  ihc  cxtcnsor  projirius  poUicis  and  the  tibialis  anticus. 

3.  At  the  lottor  ihird  an  incisioii  on  the  same  line  will  expose  ihe  vessd  lyii^] 
usually  in  the  innermost  of  ihe  two  intcrsticea  fuund  at  ihat  part  of  llic  liuib.  vit.  J 
ihat  bclwct;n  the  libialis  anticus  and  the  c.vtensor  proprius  pollids.  Occasionallvj 
it  \vlll  be  faund  to  the  outer  side  of  the  tendon  of  the  extensor  proprius — thesecoodl 
tcndon  from  the  tibia — in  the  space  bctwccn  ihat  muscle  and  the  extensor  longus 
digitoruni.     The  VL-ssellics  on  tlie  front  uf  the  tibia,  with  llic  riurvc  cxtcrnal. 

The  {oitateral  circufaiion  is  carrted  on  Ironi  aJx)ve  the  IJgature  by  (a)  the  pero- 
ncals  ;  and  (b)  the  posterior  libiul,  anaslonH«iiig  respectively  ttith  (a)  the  exlernal 
malleolar,  the  branches  of  ihc  dorsidis  pedis  and  the  plantar  ;  and  {^b)  ihe  internat 
malleolar  from  belo\v,  assisted  by  the  many  small  iinastomotic  vessels  piercing  the 
interosscons  membrane  and  dcrived  from  the  two  tibials. 


Branches.— In   uddilion  to  numerous  nntscnlar  braiuhes  which  supply  the 
adjacent  muscles,  the  antcrior  tibial  artL'ry  givcs  ofT  ifie  foiloving  : 

1.  The  superior  fibular  branch  <  ramas  Gbularis)  ts  a  small  vessel  which  arises 
from  the  anterior  tibial  immediaiely  be]ow  its  origin  ;  occasiona]ly  it  arises  by  a  con 
mon  trunk  \vith  the  posterior  tibial  recurrcnt  or  clse  from  the  lower  part  of 
poplitcal.      It  passes  upward  behind  the  neck  of  the  fibula,  traversing  the  substan 
of  ihe  soleus,  and  sends  branches  tn  that  muscle  and  to  the  peroneus  Inngus, 
anaatoinoses  with  the  cxlemal  iiiferior  articular  branch  of  the  poplitcal. 

2.  The  posterior  recurrcnt  tibial  artcry  (a.  rccnrreas  tibialis  posterior)  aris 
whilc  the  anterior  tibial  is  stili  upon  the  posteritjr  surface  of  the  leg.      It  passes  upwaii 
betwecn  the  pcipllteal  muscle  and  the  [Ktstfrior  ligjiment  of  the  knee-j(tinl,  bolh 
which  it  suppHcs,   and  tcmiinat«!  by  anastomosing  with  the  exlern;il  and   intc 
interior  aiticular  branchts  nf  the  finpHteal. 

3.  The  anterior  recurrcnt  tibial  artcry  (a.  recurrens  tibialis  anterior)  Lsgi\ 
ofl  just  after  the  anterior  tibial  hus  reached  the  front  of  the  leg.      It   runs  upuard 
the  substance  of  the  tibialis  anticus  and  over  the  outer  tuberosity  of  ihe  tibia, 
lerminates  by  taking  part  in  the  formarion  of  the  circumpalellar  anastoniosis. 
gives  branches  to  the  tibialis  anticus,  the  extensor  longus  digitorum,  the  capsule 
the  knee-joint.  and  the  adjacent  integument.     Tliis  arter>-  is  of  importance  in  the 
establishment  of  a  cotlatcral  circulalion  after  ligation  of  ihc  poplitcal  arten,-  (pagc  8,^4)^ 
on  account  of  its  anaslomoses  \vith  the  dcscending  branch  of  the  external  circnmile 

■artery  and  with  ihe  anasloiiiolica  magna. 

4.  The  interna!  malleolar  artery  (a.  maileolaris  anteriornicdialis)  ariscs  froi 
the  inner  surface  of  the  anterior  tibial,  a  little  above  the  ankle.     It  passes  inwa 
beneath  the  tibialis  anticus,  over  the  surface  of  the  inner  mallcolus,  and  tcrminat 
by  anastomosing  with  the  malleolar  branch  of  the  posterior  tibial,  theinremal  jilant 
and  the  intcrnal  calcancal  arteries. 

5.  The  extcrnal  malleolar  arterjr  (a.  mulleolaris  anterior  laleralis)  arises  from 
the  outer  suriace  of  the  anterior  tibial,  usnally  a  little  below  the  intenial  malleolar. 
It  is  directed  out\vard  an<l  downward  bt-ncaih  the  extensor  longus  tligitorum  and  the 
peroneus  tcrtiiis,  over  the  surface  of  the  external  malleolus,   and  anaslomoses  wi^H 
branches  from  the  anterior  and  posierinr  pcmneal  ancries.  ^^ 

Anastomoses  of  the  Anterior  Tibial   Artery. —  CoUateral  circiilation  ts 
re:ullly  establishi-d,    in  cases  of    iniurruption  nf  the  anterior  tibial  arler)',  by  me 
of  its  abundant  anaslomoses  with  branches  of  the  posterior  tibial.     Thus  there 
rich  anaslomoses  between  the  inlemal  malleolar  branch  of  the  anterior  tibial  and 
malleolar  branch  of  the  posterior  tibial,  and  between  the  externnl  malleolar  branch  of 
the  anierinr  tibial  and  the  anterior  and  posterior  peroneal  branches.      Furihcr,  ^inc^H 
the  dorsalis  pedis  arterv  is  ihc  continuation  of  the  anterior  tibial,  ti  will  assist  mat^^| 
naliv  in  ihe  coUatcral  circulation  by  ihe  anastomoses  of  its  tanuil  and   mutatarsa^ 
branches  with  the  plantar  and  peroneal  arteries  and  by  its  connecUons  uiih  ihc 
plantar  arch. 
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THE  DORSAL  ARTERV  OF  THE  FOOT. 

dorsal  anery  of  the  foot  (a.  dorsalis  peilis)  f  Fi>{.  743)  is  ihe  continuatinn  of 
the  antcrior  tibial  beyond  the  anklt^-joint.  It  exltjntls  lu  the  pn>xim;U  poriion  of  tlie 
first  intifnnetalarsal  spaco,  where  it  rcceives  ihe  large  Iiiurlh  prrforatinj^  brancli  of  the 
plantar  arch,  and  is  thcnce  continucd  foru-ard  along  the  intcrmetatnrsal  space  ati  the 

■  a.  dorsalis  hallucis. 
Relations. — The  dorsalis  pcdis  iscovercd  in  the  proxiini»l  {>ortion  of  its  coursc  l)y 
the  anterior  aniiular  ligainenl,  aiid  is  crussed  jusl  bt;fiire  ii  reaches  the  intemietalarsal 
s]>ace  by  the  tcndon  of  tlie  e.vtensor  brevis  digitorum  uhich  passes  to  thegreat  toc.     It 
resLs   successivcU*  upcin 

the  anterior  lijjainent  of  ^^^-  '*'• 

thcaiikle-jnint,  ihe  iiead 
of  the  astra^j;Uus,  ihe 
astragalo-scaphnid  Hga- 
ment,  the  dorsal  surface 
of  thesoiphoid  b<jne,  the 
dor^l  scapho-cuneiform 
ligamciii,  and  the  in* 
tercuneifonn  li^amenis 
which  e.\tend  between 
the  middie  and  inlernal 
cunciform  bones.  J£x- 
iernally  it  is  separated 
from  the  inncrmost  tcn- 
don of  the  e.vtcnsor  lon- 
gus  digitoruin  and  from 
the  extensor  brevis  dit;i- 
lorum  by  the  inner  termi- 
nal branch  of  the  anterior 
tibial  ncr\'e.  ant!  inter- 
nalh  it  is  in  reiation  \\ith 
the  tendon  of  the  exieii- 
sorhalUicid  proprius. 

Branches.  —  In 
addition  to  niimerous  at- 
ianeoHS  branches  to  the 
skin  of  the  dor-sum  of 
the  foot  and  muscular 
branches  to  ihe  e.Ktetisor 
brevis  digitorum,  tho 
dorsalis  pcdis  givcs  rise 
to  ihe  foilowing  vessels. 

1.  The    tnternal 
tarsal    branches   (aa. 

UrscuL-  ine,r.:dcs  )  .ire  miL-  P"'"""  "^  "'"'"'"'"  """'"  "*■"*"*  "'"  '"  P"^"-"*- 

or  more  sinul!  vessels  which  pass  over  the  outer  border  of  the  i<jot.  sujjplving  llie 
integument  and  the  Uirsal  ariicnlations  and  anaslomosiiig  witli  ihe  inlernal  ul;tlleolai 
and  inlernal  planlar  arleries. 

2.  The  CKtcrnal  tarsal  branch  (a.  tarsea  latcrults)  arises  opposite  the  liead 
of  rhe  astragaliis  and  p.is^^cs  outward  and  forward  over  the  scaphoid  and  cubnid 
bones,  under  cover  of  the  extcnst>r  brevis  digitoruni.  It  gives  branchifs  to  tliat 
mnscle.  to  the  skhi,  and  to  the  tarsal  articulations,  ard  anastomosc^^  vvith  the  e-\temal 
malleolus  and  anterior  ptroneal  arteries  above,  witli  thecxtemal  plantar  laterally.  and 
with  the  metatarsal  below. 

3.  The  mctatafsal  branch  (a.  arcunta )  arises  over  the  internal  cuneiform  bone 
and  is  directed  at  Hrst  laterallv  forward  and  ihen  lateraUy  over  the  bases  of  the  four 
outer  metatarsal  bones  and  beneath  the  tendons  of  the  extensor  long\is  and  extensoi 
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brevis  diffitorum.     h  thus  forms  an  arch  upon  ihe  dorsal  surface  of  ibe  loot  cnrns- 
]K>iidiiig  iti  ptttition  with  tlic  plantar  arch  bcJow.      It  anastomoses  lalerall)'  wah  ihr 
tf.NltTiial  tarsal  anti  uith  lheextemal  plantar,  and  o]>positc  cacJi  of  thc  inlernitt3!;irsal ' 
spaccs  which  it  pas«.*s — the  second,  third  and  fourth — gives  ofi  a  dorsal  inlcrossc-j 
ous  artery  («.  oietatarsea  ilorsjilis). 

Each  of  thosf  passLS  foruaid  along  its  intciinetatarsal  space,  and,  imtncdiate 
bevond  its  urigin,  gives  c»f[  a poslftior perforating  branch  uhich  commiinicatcs  directl« 
\vith  thc  corresponding  poslerior  perforating  branch  of  llic  plantar  arcb.  At  ihedišb 
end  of  its  interinetatarsal  space  each  artery  gives  off  an  anicrior  perforaiing  l>rane\ 
which  unites  \vith  thc  similar  branch  of  thc  corresponding  plantar  intcrosseous,  an 
thon  divifle«;  intn  iwo  dorsal  digitai  branchrs  faa.  di^italcs  dnnmlest  whicb  pass  aton 
thc  ndjacent  siirfaces  of  two  ncighboring  digits  and  anastoniose  with  one  anothcr  \ 
wiih  tlic  plantar  digital  branchcs. 

4.  Thc  dorsal  interosseous  branch  of  the  first  intermetatarsal  spac 
appciirs  to  1k-  thc  coiitinudlion  ul  dic  (.Kirsalis  pcdi.-»,  ainl  ib  usiiallv  Icnne 
thc  a.  dorsalis  hallucis.  lis  course  is  cxactly  similar  lo  tlmt  of  each  of  ih 
othcr  dorsal  intcrosseous  artcries,  cxcept  ihat.  in  addition  to  the  antcrior  dor 
perforating  and  terminal  dorsal  digital  branchcs,  it  gives  off,  not  far  from 
origin,  a  third  digital  branch  uhich  ]»asscs  forward  along  the  outcr  surface  of  tfa 
great  toe.  The  pasterior  communicating  ancr/  which  should  arise  from  this  ve 
is  rcprescnted  by  the  large  branch  by  which  thc  dorsalis  pcdis  communicatcs  with  tli 
planur  arch. 

Variations. — The  origin  of  the  dorsaJI*«  ]iedis  from  Uie  pcroneal  b)'  mcaiis  of  ihe  anii^nfl 

pcToiical  branch  h:is  alreadv  iK-cn  mjted  in  coniicciion  \vith  tnc  vari.itions  of  ilic  antcrior  tibi 
arti;ry.  AiiDihtr  (iri^jin  uImlIi  h;is  In-cn  <_il)si:T\etl  is  frum  Ihe  exttrn:il  pUniar  nricrv,  -Arhi« 
Sfiuls  upuartJ  through  thc  astraxnlw-cnlciiiical  canal  a  largc  branch  which  Ls  cunlinucd  di&tal 
upon  ihe  dorsuri  of  ihc  fooi  and  gives  olT  ihc  larsni  and  nKtatarsal  brnnchts.  Thbi  vcssel  I 
rt-pn-scnlcd  in  thc  adtill  l»y  a  stnall  br.-Ltirh  uhich  ariscs  from  th**  f  xtcnial  t.-trsal  aner\'  nnd  |ji 
sues  the  conrse  indiralc«!  to  anastomosc  with  thc  cxtcmal  plantar  ;  it  appear*  to  be  liiuch  1 
hiRhIy  developed  in  ihe  cnibr\(>  ilian  in  ihc  adult  (  1-cIk)UC<i) 

Othcr  variations  in  iIk-  dursalis  pcdis  ami  ils  branchfs  di-jicnd  ii|ion  a  com-Ialion  uh« 
cxisLs  betwwn  the  devel^pnie-iit  of  thc  dorsal  and  p].intar  svslcni  of  vcssels.  If.  for  cxarnj4 
the  plantar  interosseic  aru  \vell  de\i.-Iopcd,  ihc-v  will,  throuKh  Ihc  antcrior  perforating  bninche 
fiimish  the  main  hliKK!-siii>i>ly  tur  \\w  d«irsal  diKital  braiirhcs.  and  thc  dtinuil  intcr<>vii'ou^  vt 
scis.  as  wc!l  as  thc  mctatarsal.  niay  l>e  imich  rc<luccd.  Or  the  planlar  arch.  Uin-iuj-h  iIwim 
terior  )K-'rforatinK  branches,  may  bc  ihe  main  snpp]y  for  thc  dorsal  intcrosseous  vesscis.  and  1 
dorsalis  pwlls  Itscif  may  be  diiiiinishcd  in  size  or  niay  evcn  tcnninate  in  a  nei-uork  of  — 
vesscis  over  the  dorsal  surface  of  the  tarsus. 


DEVIlI.OPMRNT  of  the  ARTERIES. 

In  the  prccedinp  pages  some  of  thc  m()rc  imjx»rtanl  facts  re>rardinc  the  develapment  of 
arterics  havc  been  nirntioned  in  connection  with  tJie  anomalies  in  whosc  production  thcy 
concemcd  ;  thcse  facts  niay  now  l>c  hridlv  rcstiited  in  a  more  connccted  manner. 

Al  an  early  stagc  of  dfvclopmfiit.  whilc  thc  hcart  lies  far  forvvart!  I>trncalh  thc  phBr>Ti|.. 
rcgioii  and  its  vcntricle  is  stili  undivided,  thc  blt^iil  leavcs  it  by  a  sinj:Ie  vessci  u  hich  passes  forvard 
ahiiiK  thi-  iiiid-venird  hnc  of  the  phar>'nx  and  divides  to  fomi  two  vtrntral  longinidinal  »tem*,  from 
each  i»f  u'hich  six  tateral  brandiial  \'cssels  arist^,  ihi-  fifth  vcssel  oi  each  stem.  counting  i\ 
t»eforc  bnckward,    beinR  ijiiitc   nidinicnlary  and   closcIy  associated   «itli  the  fourth.     Thi    __ 
branchial  vcssels  pass  dorsall v  in  the  br;mchial  arches  tt>  ihe  dorsal  surface  of  thc  pharj-nx.  wbcrr 
th<>st-  of  rach  sidc  uniie  tu  fomi  a  IcmRitndinal  stem  which  passes  bacl;ward.  and  at  about  the 
Icvi-I  trf  rht*  ei^hlh  ccrvical  vcrtcbra  unites  with  ils  fcllou  of  the  opposite  side  to  form  a  sinj  ~ 
longitudinal  inink.  the  dorsal  aoria  {KiR.  677).     This  is  ii»ijtimicd  backuard  to  the  iK>sie: 
cxlremity  of  the  truiik,  tying  immcdlatelv  vtntral  to  the  vcrtebral  cohimn.     Krt»m  thc  anlerii 
ends  of  the  ventral  and  dursal  lonjritiidinal  sienis  branrhc*;  pass  forward  into  the  crnnial  regi' 
and  from  ihe  dorsal  InnKiiudinal  stems  and  Ihe  dorsal  aorta  latcral  and  vt-ntnil  firancbes 
given  off  in  regular  scj^foicntal  surcession.     Thc  miKlilications  undcrgone  by  ihc  branchial 
vessels  in  the  course  of  developnu-ni  may  first  lx*  traccd  and  Ihen  thc  arrangement  and  inodi6ca' 
tions  of  the  seRmental  branchcs  vvill  I>e  consrdered. 

The  first  nunlification  cf  thc  branchial  arch  x'cssels  consists  in  thedisappearnnce  of  ihc  t 
anierior  ones  on  cilher  sidc.  and  then  foHoM  a  tiuniber  of  changes  u  hich  may  bc  briefly  stat«! 
folloHS.     (1 1  The  portions  of  the  dorsal  lon^iudinal  slcms  intcrvenin^  between  thc  third  am 
fourth  branchial  vessels  disapfK-ar ;  (3}  the  fifth  branchial  vessels  disappcnr ;  (3)  thc  sixih  loscs 
ite  connection  wilh  Ihc  dorsal  longitudinal  stem  on  the  righi  side  ;  (4)  the  proximal  portion 
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Dlserams  inuMntiitijc  primnrv  amiicemcnl  M)  aitd  sccontl- 
ary  moiliEicatiaiifi  (/f)  irt  farnnctilal  aren  vc»cts.  TA.  Iniocas 
art«riMiw;  I-VI,  aorttc  buws:  i^A.  DA,  v«nlnil  unil  doreal 
■oitsci  A.Koma;  ^<4,  aonic  arch  ;  /,  iiinominalc  Hitcrv;  CC, 
C/-r,  C/,  comnioii,  «Ni9rtui1  and  inlrnval  carotkls,  ^,  sabctavlan  : 
P.  pulnioiiarv  an«yi  ^,  cluLtusajlcj-ioBUs. 


the  ventral  longiuidinal  slem  divides  in  thc  frontal  plntic  into  two  portions,  one  of  uhich  is  coi>- 

nected  with  thc  sixlh  branchial  vessels.  whilt-  ihi-  utIkt  rt-Uins  thc  rfmaininj;  ones  ;  and  (5)  the 

posierior  portion  t>t  thc  righi  dorsal  lungitudhial  slem  disapptars,  sr>  tiial  Ihe  dorsjil  aorlii  is 

form«!  only  lty  iht  lefi steni  ll-^ig.  67S).     Astlic  resulioj  iliescchaiigcs  theanturior  purtionof  ihe 

veninil  lonKiludinal  sicm  bccomes  tht  eKternal  carotid  arten  ;  the  aiiterior  portion  of  the  dorsal 

lonjotudinal  sttm  ihe  intemal  carotid  ; 

Ihe  ihird  branchial  vesst-l  Vn-conics  the  Fio.  7^4. 

connuction  bt-tuccn  the  t\vo  airutids ;  A.  F.. 

ihe  fourth  branchial  vessel  t>f  tht  Iclt 

siik-,  logcther  « iih  the  left  dorsal  lonEi* 

tmlirtal  steni.  Iteconies  ihc  arcli  nf  ihf 

aorta  ,  the  right  fourth  branchial  vesse] 

and  ihe  persisting  purtiun  of  the  riKhl 

dorsal   longitudinal  stcm  become  Ihe 

proxinial  portion  of  thc  rijiht  subclav- 

bin  artery  ;  the  sixth  branchial  vessels 

become   ihe   piilmanary   arteries.   ih*- 

{»ersLsting;  conne<::ton  ul   ilie  left  one 

with  tli*"  atvrtic  arch  beinii  the  ductus 

arteriosus  ;  the  pro.viinal  portion  of  the 

ventral    1on|j;itLidiii:i}   trunk   which    re- 

niains  eunnecled  with  the  sixth  vessels 

l»ect>nies  tlie  puhiionary  aorta,  uhile 

the  olher  purtion  btfconies  the    |)rox- 

inial  part  of  the  aortic  arch.     Thesc 

changes  are  shown  diagramniatirallv 

in  FiR.  744,  ./  and  R. 

Krom  thc  fonv.trd  proloHRations 
of  Ihe  carotid  arteries  thr  vcssels  which 
siippiv  the  crani;)!  stnitiures  are  de- 

veloped,  and  laleral  hninches  aiso  pass  from  ihe  carotids  to  thr  stnictnres  which  are  formed 
Irom  the  branchial  arches.  Of  these  branches  the  superior  thyroid.  lingual,  and  facini  arteries  are 
probably  from  ihe  beginainK  connecled  with  the  extemal  carodd,  Unl  the  greiiier  (>art  of  the 
inlcmal  maxillfiry  takes  its  iirigin  (rrnii  thc  tntcnial  carotid  and  on]y  secondariIy  betomes  con- 
necled with  the  exlernal  one  (page  743).  * 

From  Ihe  dorsiil  lon^tudinal  stems,  posterior  to  thc  point  nt  which  Ihc  sixth  branchial 
vessels  join  theni,  branches  pass  ofi  Iateral1y  lo  eaih  of  the  ctrrvical  segmenls,  tlie  most  anlerior 
pair  acconipanying:  the  hypoKlossaI  nerve  and  passinp  lo  the  occipital  segnu-iits  \viih  which  thc 

|ner\*c  is  associaled.  l-aler,  as  thc  hearl  retedes  lou'ards  its  final  position  inllu.-  thi>rax.  rarrving 
I  with  it  the  dorsal  longitudinal  slems,  the  majoriiy  of 

L                          F1C.745.  the  ct^rvieal  laleral  branrlies  separate  from  ihe  stems 

i  -,.,,^  and  are  rcpresented  in  thc  adnll  by  tl»-  Sfsinental 

jf^^"^/  /vV/^-^^N.  muscul;ir  and  ^pinal  branchi-s  which  arise  from  the 

vertebral  artery.  The  st'viiilh  branches,  houever. 
rctain  thi-ir  connection  with  the  longitudinal  steins 
and  [»erome  the  snbciavian  arteries  of  the  adiilt. 

Thronghont  the  entire  length  of  ihe  dorsal  aorta 
segmental  bnmches  are  distribtited  nnt  oniv  lo  ihe 
body-wall,  bul  aIso  to  the  viscera.  and  in  each  seg- 
ment tuo  tvpical  sers  fif  visceral  branches  mav  be 
distingiiished  ^a  jviir  of  lateral  branches  uhirh  pass 
laterallv  beneath  the  pcritoiietim  to  the  paired  viscera, 
^^—     '''^0^  -^'  /J/ J  ^"^  *''  f*^"^!^  m^lian  branch  which  passes  ventnillv  in 

^B      ^^O^:-^  ^-"^^^^  ^^^  mesenterv  and  is  supplied  to  the  digeslive  tract 

^^^^—^    "^i^ ^^^^^^'C^  and  its  derivatives  (Fig.  745).     The  laleral  branrhes 

^^^^b  — ^^--^  to  (t,,.  )KKK'->«-all  pemist   in  the  adiilt  as  iJie  inter- 

^^■■■rran  iibowinit  fundaraentat  amnj^ctnrat       rostal  lumbar  and  laleral  sacral  branrhe«.  the  fiflh 
Of  bnncbe*  trotn  aorta  \A\\  B.  Uigral  tmuichcs        .        .        l  •  .     ■        ■    .      -l      /  .■  c  .l 

tob«i>--waH:  C  pjiiifd  v.srerai.  fi.  iinpsinsi  (im>bar  branches  entennR  mto  the  formation  of  thc 
vMceral  branch ;  E.  peritoii*um  iiia^-  arteries.      Tile  visceral  branches  t)clonj,ani:   to 

bolh  seis.  h(»wi-v^r,  iindergo  mnch  modifiration. 
some  disappearing  and  othcrs  fusing,  so  thai  little  trace  of  thetr  primar\'  segmental  arrangenient 
is  to  W.  recojrnizcd  in  the  adulL  Representatives  of  ihe  paired  visceral  bmnrhes  are  to  l>e 
found  in  the  bronchial.  suprarenal,  renal.  and  spermatic  (ovarian)  arteries,  and  in  the  fo-Uis 
the  umbilieal  arteries  represent  the  paired  branches  of  the  third  lumbar  seRment.  At  an 
early  staRc,  however.  these  vessel«;  make  eonnections  »ilh  branches  of  the  iliac  arteries  and 
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thcn  lose  their  original  connoctions  u-ith  thc  aorui,  so  tbat  tliej-  seem  in  the  ittiu^  iu  art< 
from  tbe  iliac  ve&^ls,  ai:d  these  latter,  althou^h  prunaril)'  Hon-uttic  in  ihctr  lilsiritnitii^i.  i£i>-cuj| 
a  number  o(  visttjral  branches. 

Oi  thi:  un)iatrt.-cl  visccral  branches  represc-ntativcs  are  to  be  found  in  the  ttiorsck  rtgioBin 
{hc  (L-*ioi>tiagL-ul  aiiU  rncdiastJiiM)  vtisseU  utid  m  ihc  abdotitcn  in  iIk  cirliac  .1x1!;  and  the  -iiiiirniK 
and  inicrior  nicsunteric  artchi^,  tlte  su|>uriur  nics&-nlcric  rtipresentJiig  the  oniphal'>-nicsailtrit 
or  viteltinearterie.s  uf  tht;etnbr>ouIiich  jinniurily  orise  hy  sc\'enil  rools,  onlyUie  luvesi  uf  »Indi 
persistsln  f))rni  tlie  adult  vesstrl 

According  to  the  Reneral  plan  of  the  embr>onic  artcrial  syKtc-in  ihus  oiuImk^I,  ihc  oniv  »«*■ 
sels  which  havc  primarily  a  Idnjfitiidinal  course  are  the  dursal  and  ventnil  longitudiiml  strnus. 
tl»e  dursiil  aorta,  and  iLs  prolongaUoii.  the  a.  sacra  niedia.  In  thi-  adult,  hi»«tr\t-r.  vvcral  othti 
longijudiiial  vessels  exist.  siu-li,  for  instaiu-e,  as  the  vertebrals.  the  intemal  mamntarie«^  jnd  tb( 
super6cial  and  deep  epigastrics      Ali  these  vessels  are  secondar>-  funnntiuns  due  tu  the  end-to 

end  anastomostrs  of  upuardiv  and  do«'nwardIi 
Fig  746  directfd  braiiclies  of  the  lateral  seginentil  vt* 

sels.  The  inlemal  mammaries  and  llie  epipa^ 
trics  1  Kig.  746)  are  furmed  in  ihis  mannt-r  iron 
branches  of  the  intercostal  arteries,  wilb»liirli 
lhey  remaiit  couiiecled  lo  a  grealer  or  le^  r>- 
leni  ,  ihe  vertebrals  are  formed  in.»m  bramli*^ 
of  the  lateral  cervical  vessels.  and  beconie  iinfc^ 
pendenl  slems  by  the  fiepamtion  of  ihcs*,-  m-ss^U 
from  the  dorsal  langiludinal  sienis,  sts,  almatty 
describt-d. 

The  arteries  oi  the  limbs  are  formed.  » 
alreadv  stated,  by  the  lateral  somaiic  brandus 
of  the  seveiith  ier\iral  and  fiflh  lumhar  sefiinaiis 
respeciively.  biit  111  botli  Hntbs  a  serics  of  chanpf 
is  nfCessary  ht-fore  Ihe  adult  arranKemen!  t* 
acquired.  in  the  arm  the  subclavian  arteri  ji 
first  extetKls  as  a  single  mnJn  stera  as  f.ir  as  Ou 
cariJUs,  vvhete  it  lerniinates  by  divjdtng  iiir" 
dt>;ital  bninches  for  Ihc  finKvrs  I  Fig.  747,  A> 
Thronghout  its  course  in  liie  forearm  it  \ie> 
betwee«  the  tw<>  hones,  resting  on  \\u:  intcn-i 
seous  membrane,  in  the  p<isili(>n  o<xupied  K 
tite  adult  anterior  interosseoite  artery  .  fion) 
the  upiier  part  of  this  portlon  uf  its  courc  .1 
brauch  is  givcn  olT  which  takes  a  more  suprr 
ficial  course,  accom|KinyinK  thf  median  ncnv 
This  median  artery  i;radually  l>ecx>mvs  tarpcf. 
while  the  antcrior  interossefins  nndergors  a  otr- 
resi^indiiig  rctrogression,  and  evenlualtv  the 
mrilian.  by  fusin«  with  the  Ii>h  lt  portton  i.«i  ibc 
"X  5."  (Mi//.y     ■  "  interusseous  fornis  ihe  inain  cliannd  for  thedigš« 

tal  branches  and  becomes  the  princijMl  anerv  iif 
the  forearm  (Fig.  747.  /J).  A f urther stage  is  niarkedby  the  developmeni  of  theulnararter>  asa 
branch  from  the  brachial.  and  this.  extenclinK  down  the  iilnar  side  of  the  forearm,  unites  with  the 
medi.ui  lu  form  a  carrial  arch  from  which  the  dijjilal  branches  arise  I  C\.  l-aier  ihere  devciops 
high  lip  iip«^n  the  brachial  a  superfiicial  brachial  artpr>-,  whirh.  after  irav-ersing  Ihe  brachium. 
passes  d(m-n  the  radial  side  of  the  forearm  and  near  the  wrisi  passes  to  the  posterior  surfacc, 
dividing  over  the  carpus  intrt  hranches  for  ihe  dorsum  of  the  ihuniband  indtx-finger.  After  ihc 
appearance  of  the  ulnar  artery  a  re^ogression  of  the  median  hegins,  whereby  rt  bcoMiiL-s  tbc 
a.  romes  ner\i  mediani  of  the  adiitt ;  a  branch.  the  suporficiat  volar,  artses  fron»  Ihe  loucr  part  ul 
the  superficial  brachial  and  passesdownivard  into  the  palm  to  unitc  with  the  palmar  arch  alre-sdv 
present  (/?) :  and,  (inallv,  a  branch  arising  from  the  lower  part  of  the  brachial  ana.stoint>ses  wii}i 
Ihe  superficial  brachial  jiist  below  the  l>end  of  ihe  eIbow  and.  togeihcr  with  the  an1ihrachi;il  iiad 
of  the  suiK-rftcial  brachial.  fomif  the  radial  artery.  The  upper  pari  of  the  stiperftctal  brschtdl 
then  degenerates  until  it  is  normallv  represented  in  the  adult  hy  a  small  branch  of  the  brachial 
wliich  passes  to  the  biceps  miiscle  [  A'). 

In  the  IcE  the  changes  are  equally  coniplicaled.     Pnmarily  it  is  the  scialic  artery  whirh 
forms  the  main  stem.  extending  the  cnlire  lenglh  of  the  (»sterior  sorfai^-  of  the  liinb  int»i  ^ 
plantar  surface  of  the  fiwit,  whi-re  it  divides  into  Ihc  digiial  branches  (Fig.  7,|S,  j^i.     The 
tema)  iirac  at  this  stage  is  a  re!atively  slender  vessel  which  cKtends  but  a  shon  distance  (Jo»"n 
thigli  and  tcrmtnates  in  what  \s  later  the  pnifunda  femoris.     In  a  later  stuge  ihere  artses  ~ 


Tnink-arten»>  of  embrvo  of  mx  vrpeks.  showlDs 
oriKinof  iiiUfrial  mAtniimry'((iH)Rndeplfftsinrarttrm 
{sf.  ■u)>erticlal,  f^r.  dw|>;> ;  a.  sorta;  f,  vcrlcbrnl;  ct, 
couimoii  lllac,  cuniinuitje  as  large  tiyi>u)^_4Uic  lAi; 
ext«nial  lUac.  jrtvlne  o9  tlrrn  rplnstnc  and  f^moral. 


Dlaeram«  lllualnitlnf  fln-r)o[Hiirnl  of  ttnerlnof  lovcrlimb;  i.  sciAlic:  rf.  rlijEital:  /.  ftrmonil : 
tafh.  t4iy^hrtiiuiiM ;  fiofi,  {>opttteal ;  fitr.  pcroacal :  />'.  al.  poMcrlor  ana  Kitmor  tibiat. 


le  aitd  aiiastonioses  with  the  scialic  artery  just  above  the  upper  end  of  tlie  popliteal  spacc  ( C), 
hereupon  the  portion  of  the  sciatic  arterj'  inimediately  above  the  anastomosis  degenerates  and 
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the  vesM-l  Ijccunio  rcdiiccd  tu  thc  slcmlcr  r.  conurs  ncrvi  iscliiadiei  of  Ihc  adulL  lu  luna- 
lioim,  whit:h  hucome  tlie  [Kipliteal  and  peroneal  arteries  iiow  seem  to  be  ilic  continuation  uj 
fffinonil  {i.t.,  the  saphL*nous). 

Frotn  llie  Iower  part  of  llie  |K>ptiteii]  a  briuicharises  wliich  aiiiLstomoscs  with  llic  saph« 
and,  lojfcthf r  with  thc  lowt:r  part  vi  ihat  artury,  foniis  Ihc  jHjnlt-riur  liliial.  thc  upjxT  part  oi  iht 
Baphenoiis  then  disappeariiig  except  in  so  far  as  it  is  represented  by  one  of  the  branches  ol  ihe 
anastumotica  magna.  Tht:  anterior  libial  is  a  late  formation  resulting  from  the  fusion  of  an  u; 
and  Jouer  branch  from  the  peroneal  «hich  ]x-rforate  the  internsseous  membrane  (  Ci.  tht 
neclion  uf  the  Iower  br^nrli  wilh  the  peroncal  degeneratnig  afier  the  anastomosis,  rxccpt  in 
far  as  it  persists  as  the  anterior  peroneal  arter)'  ( /^}- 

THE  VEINS. 

The  veins  are  ihosc  vcsscis  which  receive  ihc  blood  irom  tlie  capinary  nct-work 
and  return  it  to  ihe  hearl. 

Comparcd  with  the  arteries,  lhcy  prescnt  many  difierences,  both  oi  stnictun 
(pa^e  677)  and  arranjfemeni.      Their  \valls  are  much  thinner,  so  ihat  the  color 
the  bloocl  which  thcv  contain  t;hows  throiigh,  and  they  are  readily  comprcssible  tn 
extcnt  of  a  compicto  obh'tcratinn  of  their  lumen  and  are  als*)  exce«linj:ly  tliiatabl 
Notttithstanding  tljcir  thinness,  they  are  less  casily  ruptured  by  over-dlsiention  t" 
are  ihe  arleries  and  are  ciipahle  of  imdergoing  a  remarkable  clongaiion.  thoseof 
adult  withstanding  an  extension  to  at  least  50  per  ceni.  more  than  their  original  len^ 
■uilhout  losing  their  ela.slicity — a  pn.pcrty  which  c.\plains  the  more  dirert  cou 
takcn  by  the  veins  as  compared  \vilh  the  arteries  in  mubite  portlons  of  the  bodv  ( e.^ 
the  factal  veln  as  compared  with  the  arterj').      Indee<l,  it  seems  ihal  ihe  veins  »hi 
in  plače  in  the  bodv  are  a!\vays  stretched  to  a  considerable  extenl,  the  ccphalic  x< 
for  examplc,  contracling  when  rcmovcd  from  the  bcidy  to  40  pcr  ceni.  of  iis  Icngi 
in  the  exlended  arm  (RirdcleiM.'n). 

The  most  striking  slruciiiral  peculiarity  of  the  veins,  howcver,  is  the  occti 
in  them  of  semilunar  valves,  arranged  usuaUv  in  pairs,  with  their  cavities  directi 
towards  the  heart.     Tliesc  valves  rcsemblc  tn  thcir  general  form  tht  semilutuir  vaJ 
of  the  systemic  and  pulmonarv  aortie,  and,  as  in  ihose  vessels,  the  veins  are  somett 
enlarged  i[nmediately  above  the  attachmcnt  of   each  pair,  so  thal  thc  blood   m; 
readilv  flo\v  hchind  the  valves,  force  their  frce  marjjins  together  and   so  occlui 
ihc  vessel.     These  valves  play  an  important  part  in  directing  the  flow  of  bltnid 
tiie  veins  towarHs  the  heart,  sinre,  in  the  event  of  anv  pressnre,  snch  as  that  exerti 
by  a  contracling  rauscle,  acting  on  the  vein.  lhey  \vill  preveni  a  backward  flow 
blood  touartls  the  capiUaries.      V'alve3  do  not  occiir  in  veins  of  less  ihan  i  mm. 
diameter  and  are  also  lackinj^  in  manv  of  the  larger  tnmks,  such  as  the  superior  and 
inferior  ven;p  rav;e,  the  ]iulmunar\*   and  the  portal  veins.      In  j^eneral  lhey  are  mnre 
numerous  in  the  veins  of  the  limbs  than  in  those  of  the  trunk  and  in  the  deep  than  in 
the  superbcia)  vessels. 

Their  numiKrr  in  any  vessel  in  which  ihey  nonnally  oocur  is  subjcct  to  con- 
siderable \';iriation  in  diflerent  individiials  and  even  on  opposite  ^des  of  thc  body  in 
the   Sitme   snbject.      It   seems  probable  that   this  variation  is  broiight  about   by  a 
degencralion  of  a  greater  or  less  numher  nf  the  pairs  originallv  present.  sincc  in 
majoritv  of  tlie  veins  the  numl>er  of  \'alvcs  diminishes  with  age  ( Bardeleben ), 
even  in  adult  bodies  evidence  of  degeneration  may  be  see^n  in  the  insufiicienc>' 
some  of  the  valves  or  even  in  their  perforation.      It  is  jx>ssible,  therefore.  that 
arrangcment  of  the  valves  in  the  achill  is  a  secondarv  rondition,  derived  from  one  in 
uhich  the  valves  were  much  more  numerous  and  vere  sitiiatc<l  at  regular  intcrv  ' 
along  the  vessels.     In  favor  of  this  view  !t  has  been  fcund  ( Rardelcben^  that  in 
veins  the  valves  in  the  adiilt  are  separated  hy  inter\"(ls  cither  of  a  definite  Icngih  or 
a  multiple  of  this,  the  length  of  the  intervals  sland-ng  in  relation  to  the  length  ol 
part  nr.  in  general,  to  the  height  of  the  individua'  jn  which  the  vein  occurs,     Thiis. 
a  man  mcasuring  160  mm.  in  height,  the  vaK-er.  of  the  righl  long  saphenous  vein  w 
separated  hy  inter\'als  which  were  ali  appToximately  multiples  of  6.85  mm.  in  lengl^ 
while  the  inten-als  separating  the  valves  of  the  right  cephalic  vein  were  approxJmat~ 
multiples  of  5.2  mm.;  and  in  a  male  child  Si  cm.  in  height.  ihc  valves  of  the  ri^ 
long  saphenous  vein  were  separated  by  intervals  ol  3  mm.  or  some  multiple  o(  thi 
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A  more  readily  appreciabk*  relation  of  the  valves  is  that  which  thcy  bcar  to  the 
branches  ivhich  open  into  thf  vein,  a  pair  ol  valvre  being  found  iminetiiatčly  distal  to 
the  entranct*  u(  each  cullalenU  vein  ;  and.  lurtliermoif,  a  pair,  or  at  least  a  singlevalve, 
very  fi:enerally  occurs  at  tht  tcrmination  uf  a  vein.  whore  ii  entcrs  eithcr  a  larj^^er 
stem  cir  the  heart.  Thes*:'  terminal  valves  are  preaent  in  cerlain  veins  which  ollicr- 
wise  are  f|iiite  destitiue  of  valves,  as,  for  instance,  in  the  internal  jugular,  the  internal 
fliaxillarv,  and  the  vcrlcbral  vcins. 


1^ 


It  has  alreadv  been  noted  that  valves  are  entire!y  w3nting  in  cerlain  vems.  Among  these 
are  ilic  sinuses  ttf  tht  cranium,  the  cert-bral,  onhlhalmic,  i>erii>;teal,  pulmoiiary,  broiicliial, 
ponal,  rcival,  uteniit;.  ovariim.  and  innotiiiruitf  |br'iclii(>-cepnalic  i  veins,  antl  the  superior  and 
inferior  verne  cavae.  Kurthiermore.  they  are  usu;iliy  aljsent  in  llic  ctimmon  and  internal  iliacs 
and  m  the  facial  veins,  aUhough  occasionallv  they  occur  in  aH  three. 


In  iheir  position  and  arrangement  aiso  the  veins  differ  notlceably  frOm  ihe 
artcries.  Whik-  vcins  are  usuallv  to  be  found  accompanyinK  the  arteries,  enclosed  with 
thetn  in  a  comtnon  tibrous  sheath,  additional  veins  of  considerable  size  are  abundant 
immcdiatcly  bcncath  the  skin— a  condition  which  is  almost  entirelv  foreljijn  to  the 
arteries.  Fnrthcrmore,  althoiigh  in  a  general  way  a  vein  may  pursue  the  same 
coursc  as  an  arten,*,  it  tnay  lic  at  some  little  distance  from  the  latter  and  fail  to  lollovv 
ils  cnnrse  exaclly.  This  is  trne.  for  instance,  of  the  facial  and  the  lin^ial  veins 
and  also  of  the  subclavian  vein,  which  is  scparate<!  from  the  corresponding  arterv  by 
the  scalenus  anticus  muscle  ;  thls  ]ike»'ise  applies  to  the  veins  at  the  rtjol  uf  the  neck 
which  accompanv  in  a  general  way  the  branches  of  the  subclavian  artery,  but  open  into 
the  innominate  \ein  instead  rjf  the  siit)rlavian.  In  manv  rases  the  veins  which  accom- 
panv arteries  are  double,  one  Iving  on  either  side  of  the  artery  and  forming  what  are 
genericallv  known  as  venac  comites  ( vcnac  comitaotes ).  The  caiisčs  which  deiermine 
this  double  condition  are  obscure.  The  arrangement  is  not  fonnd  in  the  larger 
venous  trunks,  occurring,  for  instance,  in  the  leg  oniv  below  tlic  knee  and  in  the 
arm  onIv  as  far  up  ;is  the  middie  lA  the  brachiiim  ;  size  alone,  hovvever,  dues  not 
seem  to  be  the  deiermining  factor,  since  the  internal  mammar^'  and  epigastric  veins 
are  double,  \vhile  the  intercostal  and  liimbar  veins,  almost  of  the  sjime  size  as  the 
former.  are  sinile.  Nor  dues  the  cjualitv  of  the  lissue  in  which  the  veins  occur 
determine  their  dtiplicatic^n.  for  those  which  are  embe<lded  wiiliin  the  nuisck-s  of  the 
tongue  are  doubled,  while  those  urithin  the  heart  musculature  are  sinile  :  again, 
\vhile,  as  a  rule.  the  veins  which  occur  in  fibrous  tissue  — as.  for  instance,  the  menin- 
gea!  veins — are  double,  vet  those  of  the  skin  are  single.  KJn.illv,  it  niav  bc  noted 
that  there  are  exceptions  to  the  rule  that  the  veins  which  occur  in  the  cavities  of  the 
body  are  single,  sincc  a  duplication  is  found  in  the  spermatic  veins  and  also  in  those 
of  the  galUbladdcr. 

Not  on!y  doubling  of  many  of  the  veins  occurs.  but  a  prevaiHng  tendenc>-  exists 
towards  extensive  aimstomoses  far  surpassrng  that  displaved  by  any  of  the  arteries. 
Even  in  the  cases  ol  the  larger  proximal  trunks  Communications  exist,  those  beiween 
the  pulmonary  and  bronchial  veins  and  thal  betueen  the  superior  and  inferior  vena 
cavse  by  way  of  the  azvgos  being  examples.  In  the  smaller  vesscls  the  anaslomoses 
are  oftcn  so  niimerous  as  to  result  in  the  formation  of  plexuses.  Vena;  comites  are 
united  by  tretjuent  cross-connections,  somelimes  so  numerous  as  to  presenl  the  ap- 
pearancc  of  a  plexus  surrounding  the  artery.  Compliaited  venous  plexuses  ulso 
accomi>any  the  various  <hicts  of  the  l>ody.  as,  for  exaniple.  the  parotid  ducts,  the 
ureters.  and  the  vaša  deferenlia.  fn  aildition,  extensive  venous  plexuses  <Kx:ur  in 
various  regions  of  the  bt>dy,  as  nn  the  neighborhood  of  its  orifices,  in  the  terminal 
phalanges  of  the  fingers  and  toes,  in  the  diploe  of  the  skull.  in  the  spinal  canal.  in 
the  pelvis.  and  in  connection  \vith  the  genito-urinari,'  organs.  Since  the  larger 
trunks  usuallv  arise  at  scveral  points  lxjth  from  these  and  from  ihe  wider-meshed 
plexuses  occurring  elseuhere.  opportuniiv  is  ihus  afiorded  for  the  relurn  of  the 
blood  to  the  heart  by  difTerenl  paths — an  arrangement  esplaining  the  frequent  ineffi- 
ciencv  of  a  ligation  ni  even  large  trunks  to  prevent  venous  hemorrhage. 

Špecial  mention  should  Ik*  madc  nf  one  set  of  the  venous  channels — namely, 
the  xitrus^s  of  the  dura  maUr — which  establJsh  communication  between  the  cerebral 
and  ophthalmic  vcins  and  ihc  internal  jugular.     They  are  channels  contained  wiihin 
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thc  dura  mater,  linecl  by  an  eiidotlieliiim  similar  Ut  and  continuoiis  »itli  ihat  of  tbf 
C-Ktr^craiiial   vcins,    but  lack   any  extcn.sive  Htvffloprncnl  uf   elastic    Hlires   in  ihai 
wallh.  which  are  fonned  by  ihu  dura.     Thcy  possess  no  valves,  allhough  in  ccnm 
of    theni.  a-s   in   ihe  superior   kmjjitudinal   and   cavernous    sinuses.    iht-   lumen  is 
traverscd    by    irregular    trabccuUt    of    ribrous    tlssue.      These  are    csjH-ciallv  wdl 
dcvcioped  and  aintust  tcndinous  in  characier  in    the  superior   long^itudinal    sinia. 
whilc-  in  ihe  cavernous  sinus  lhey  are  sofler.  and  from  them  aiid  from  the  u*alls  o(  :hf 
sinus  (ringe-like  pr(>lonf^dti(>ns,  .5-2  mm.  in  lenjj^h,  projfcl  frecly  into  the  lumti; 
Contjected  with  certain  of  ihese  sinuses  and  tlcvelopcd  from  ccrtain  of  (he  sinnllrr 
vcins  \vhich  open  into  thcni  are  so-called  blood-lakes  (lacunac  )^-<:a\U:es  or  plexti«.e^ 
in  the  dura  niaier,  lincduith  eiidoihclium.  and  conneclin^  either  diroctIy  or  by  nican* 
of  a  shorl  canal  w  ith  an  adjaccnt  sinus.      They  are  usuallv  situatcd  more  or  leses  svm 
nietrically  with  reference  to  tlie  sinus  witli  \vfiich  they  are  connected,  and  some  an- 
ver\'  constant  in  occurrL-nce.      Thus,   a  certain  number  usuallv  occur  on  eilher  sidr 
of  the  superiur  lonjjiiudinal  sinus  (pa^e  1199),  oihei*s  in  the  teniorlum  cercbelli  ain- 
nccting  with  the  latera!  sinus,  cjthers  m  the  middle  fossa  of  thc  skull  along  the  coiirs' 
of  the  meningeal  veins,  and  others  in  the  \icinity  of  the  straight  sinus.      Thcy  occasiiin 
ally  rcach  a  considerable  size,  bulging  outward  the  dura  which  cndoses  them  ant) 
excavating  by  absorption  irregular  depresalons  upon  the  inner  burface  of  the  skult 
OccasionaIly  ihis  absorption  of  the  cranial  bones  proceeds  so  far  llial  bulging  ol  thr 
outer  table  of  the  skull  over  a  lake  takes  plače.  and.  in  the  čase  of  thr>se  occurrini; 
along  thc  course  of  thc  superior  longitndinal  sinus,  Pacchionian  bodies  dcveloped  fn>m 
thc  subjaccnt  arachnoid  tissuc  may  invade  them,  pushing  before  them  the  atlenuai 
floors  of  the  lakes. 

ClassiBcation  of  the  Veins. — Thcorclica]]y-adescriplionof  the  veinss-hoi 
start  uith  the  pcriphcral  vcssels  and  pruceed  towards  the  great  trunks.  folloH-ing 
course  of  the  blood.  Such  a  meihod  wouId  prove,  houever,  somcwhat  confusinj;. 
Iargely  on  acoount  of  the  numerous  anastomoses  that  nccur  ;  it  is  preferable,  thcfefore. 
to  base  a  classilication  priniarily  upon  the  great  trimks  and  to  consider  their  ufiercnt? 
topographicaliy,  according  10  ihe  areas  which  they  drain. 

Krom  the  embrjological  stand  point.  there  are  primarilv  four  great  sj-stenis  o| 
veins  :  f  i )  the  cardinai  svstcm,  represented  by  ihe  vena  cava  superior  and  its  tribui 
ries  :  (2 )  thc  infcrhr  ravai  svstem  ;   f  3 )  the  fior/a/  svslem  ;  and  ( 4  )  the  puimon. 
syst€m.      Ouing  m  5ubscquent  changcs.  il  is  neeessarv  to  recognizf  in  the  cardii 
system  threc  sub-systcms  :    ( t )  that  of  thc  cardiac  veins  ;    ( 2 )  that  of  the  su 
vena  cava  and  its  iribularies.  except  C^)  the  azvgos  vcins.      In  ali.  ihcn,  six  grrai 
systems  of  veins  may  be  recognizetl  in  the  adult.     Thcy  are  as  follous  : 

1.  The  pultnr)nar\'  svstem. 

2.  The  cardiac  systcm.  ) 

3.  Thc  superior  caval  svstem     ^The  airdinal  system. 

4.  The  azvgos  svstem.  ) 

5.  The  inferior  caval  svstem. 

6.  The  portal  system. 

In  tlie  descriptions  which  follow  the  \eins  are  cnnsidercd  on  ihe  Ivisis  of  tht 
dassification. 

THE    PULMONARV    SVSTEM. 
The  Pn.MoNARv  Veins. 

The  pulmonarv  veins  (veaae  ptilmonalea  >  f  Figs.  749,  750)  are  four  in  number, 
two  passing  from  the  hilum  of  each  lung  to  the  postcrior  surface  of  the  left  auricle  n( 
the  hcart.  Each  vein  is  fonned  at  the  hiluni  of  its  hmg  by  the  union  of  a  numbrr 
of  smaller  vesscis  which  lake  origin  ullimatclv  from  thc  capillarv  net-work  formed  by 
the  branches  of  the  pulmonary  arten-  and  to  a  certain  extent  from  thai  formed  by  ll; 
bronchial  arteries.  The  arrangemcnt  of  thc  af!erent  bmnches  in  the  substance  of 
lungs  U  described  in  connectinn  with  the  anatoniv  n(  ihuse  organs  (^>agc  1854).  ani 
will  be  sufficient  to  note  herc  that  they  correspond  in  number  to  ihe  branches  of 
pulmonary  artenr'  and  of  the  bionchi.  and  pursiie  a  course  more  or  less  independ 
of  thcse.  which  lie  side  by  side.  Converging  and  imiting  as  they  pass  towards  thr 
hilum,  the  branches  from  the  superior  lobe  of  each  lung  unite  to  form  the  superior 
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pu1inonary  vein  uf  tliat  sidt;,  those  from  the  Inferior  lobe  unite  to  fomi  the  in- 
ferior  pulniQnary  vein,  uhilc  thosc  Irom  the  middle  lobe  of  tht-  rij^ht  Imig  unite 
to  form  a  siiiglc  inink  wljicli  usuallv  u[>ens  iiilo  tlic  right  superior  vein.  allhoujih  it 
occaiionallv  tipcns  indcpeinJently  into  the  left  auricle,  formiiiy  whai  is  then  lermed 
the  middle  ptiimotiary  zvin. 

Each  of  tho  four  puImonary  vcins  has  a  length  uf  about  15  nini.,  and  for  about 
one-lhird  oi  its  cour;><j  is  jx*rtially  in\estetl  by  tht  viaccral  lavcr  of  the  ijericanlium 
(pa^e  ~is).  The  right  superior  vein,  is  usuallv  s]ightly  thelargest  of  the  four,  while 
the  leh  suptrior  is  thcsniallcst,  the  right  aiul  left  inferior  vcins  bcing  about  the  s;«no 
size.  No  vaJves  occur  eilher  ihroughoul  the  coiirse  or  al  the  orifices  of  the  pulnionary 
veins, 

Relations. — The  superior  pulmonarv  vetiis  have  a  course  which  is  obliquely 
down\vard  and  iiiuard.  In  their  extraperitoneal  portion  they  he  anterior  to  and 
below  the  pulmonary  arteries,  and  are  sepamied  by  ihem  from  the  broiichi ;  the 
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Injected  liesrl  and  (tn-m  vmrla,  ^-iew«l  (rom  belorc ;  jiarls  <>(  »ugicfiur  veim  c«\-a  niid  »mta 
hav«  Wen  rernoved  lo  shaw  rlfchi  pulinaiuity  Bncry. 

vein  ol  the  ri^ht  side  is  crossed  from  above  downward  by  the  phrenic  nerve  and  by 
the  vena  cava  snperinr.  tn  its  intrapericardial  portion  the  riglil  superior  vein  !ies 
!*phind  the  terminal  portion  of  the  superior  vena  cava  and  the  left  une  behind  the 
ptihtionarv  aorta  (pulmonar>'  arterv),  while  posteriorly  each  is  in  relalion  with  its 
ct.irresponding  inferior  vein. 

The  inferior  veins  are  more  horizontal  in  position.  hiit  are  direcled  Iorward 
as  well  as  inward.  They  lie  in  a  plane  consideraf)ly  |xistcrior  to  ihat  of  the 
corrtsiponding  superior  veins  and  are  sitiiated  internallv  to  and  behind  an  anterior 
descending  hranrh  of  each  brnnchiis. 

Anastomoscs. — In  adrlition  to  Rer\ing  for  the  return  flow  of  the  blood  carried 
to  the  lungs  by  the  pu!monary  arteries.  the  pnimonan.'  veins  aiso  receive  a  certain 
amnunt  of  the  blood  carried  by  the  bnmchial  iirleries.      Communicalioas  betvecn 
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the  bronchia!  and  pulmonarv  vcins  iii  the  region  oi  thc  »maller  bronchi  areabundanl. 
and,  in  additiun,  the  nioin  stems  oi  thc  pulmnnarj'  \cins  receive  at  the  hiium  oi  thc 
hjnjj  one  or  more  branches  irom  thc  lar^or  bninchial  veins.  They  also  recd\TConi- 
munications  irom  the  venous  plcxus  uhich  surrounds  thc  thoracic  aorta  in  ihc  pw 
tenor  medtastinum,  and  occasionallj-  alsu  a  vcin  from  the  pt-ricardiiim.  Thcre  is 
thus  a  certain  commingling  of  venous  blood  with  the  artemhzed  blood  which  ioims 
the  principal  contenls  of  thc  puhnonary  veins. 

Variations. — At  one  stage  in  the  development  of  the  embrvo  thtr  \tdns  from  eftcfa  lung: 
convcrge  to  a  siiigle  short  trmik  In-forc  ui^eninK  into  the  portion of  thu  atriuni  u buh  runir?>i»»n<b 
to  Uit  lelt  aurkit;.  As  thc  duvirlopiiifnt  of  Ihc  hcart  proc-eeds,  thLs  trunk  is  nradudlK  l;ikai  ii[) 
inio  ihe  auricle,  utitjl  thc  two  stcms  whjch  uiiite  to  lomi  it  oixrn  indc(>cncK:ntlj  imo  ika 
slruftiiri?.  Ali  itihibttiiHi  of  tliis  proircss  oca^iouallj' obtains.  so  that  btit  a  sinjilt*  ^fin.  rr^ir 
seminu  \\k  original  it-rininHl  irutik,  opeits  iiito  \iw  auricle  fruni  omr  lung  ur  from  l)«ith.  Un  iljt- 
olher  nand.  ihe  taking  up  of  the  puliiionary  vcin  into  the  uall  of  the auncle  may  prooirtd  iunk-r 
Ihan  usurtl,  4»r,  to  stale  k  perliaps  more  correctlv,  the  unJon  of  the  various  steins  einerKintc  (ruin 
Ihe  hiluni  of  the  lung  inav  \k  partlv  delayed  unttl  thej-  hnve  reached  the  oriuit^al  terminal  tniiiV 
so  ihai  tthen  Ihis  is  taken  up  into  tue  auricle  an  acldiiional  vein  will  open  independenily  imo  iht 
liiiter.  This  extra  vein  i.s  most  frequeiitly  that  from  the  niiddlc  lol>e  of  the  rtght  tunu;,  but  threc 
distinct  veins  have  also  lieen  oljser\e(i  iipon  thc  left  side. 


THE   CARDINAL    SVSTEM. 


-4 


The  Cardinal  system  of  veins  is  so  nained  because  its  main  trunks  are  the  repr«- 
senlatives  uf  Uk-  cardina/  veins  of  the  enibr\*o.  These  veins  are  four  in  number. 
disposed  symnietricuJly  in  pairs,  two  retuming  the  blood  from  the  hcad.  neck,  and 
upper  extremitiea,  while  the  other  t\vo  return  that  Irom  the  thoracic  and  a1xIomia 
•wa\\s,  from  the  thoracic  viscera,  and  from  the  lower  exlremities.  Just  before  lli 
reach  the  heart,  the  superhr  and  ittferior  or  posterior  cardinai  veins  of  each 
unile  (Fig.  776)  to  form  tninks  kno\vn  as  thc  duets  of  Cuvier,  the  two  ducts  open 
independently  into  thc  priniilivc  rijjht  auricle.  By  a  serics  ol  changes.  which  ; 
described  more  fiilly  in  tlie  section  on  llie  developmeiU  of  the  veins  Cpage  927), 
left  superior  cardinai  bccomes  connectcd  with  the  nght  at  the  base  of  the  neck,  the  sKJ^ 
so  formed  conslitulin^  what  is  termcd  the  superior  vena  cava.  The  portion  o(  the 
left  superior  cardinai  hct^cen  the  conncciing  vesscl  and  the  heart  becomes  prealJi 
rcduced  in  size,  indeed,  almost  completelv  degcncrates ;  the  left  duct  of  Cuvia 
howc\'cr,  pcrsisting  as  thc  coronary  sinus,  wnich  recei\'es  the  coronar)-  veins  rctumiii 
the  blood  from  the  heart' s  ualls.  On  the  development  of  the  vena  cava  inferior  tht 
veins  of  the  U>wer  cxlremity  make  connection  with  it.  separaling  from  thc  inferio 
cardinals;  these  lattcr  becomo  considerably  reduced  In  size.  espcciallv  in  the  Hl>donnCI 
region,  a  cross-connection  develops  betwcen  the  left  and  right  %'eins.  and  the  forme 
severs  ils  connection  with  thc  left  diictus  Cuvieri.  the  liral  result  being  the  formation 
of  the  vena:-  azygos  and  heini-azygos  of  the  adult. 

There  are,  then,  developed  from  the  cardinai  veins  of  ihe  embrvo  three 
system5  of  veins  :   ( i )  that  of  the  cardiac  veins  ;  ( 2 )  that  of  the  superior  vena  cava, 
which  includes   the   jugular  and  subclavian  groups  of  veins,  the  original  supf 
cardinals  being  rei>resented  by  the  internal  jugular  veins  ;  and  (3)  the  azygos 
syatem.     These  will  be  considered  in  the  order  in  uhich  they  have  becn  named. 
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The  Coronarv  Sinus. 

The  coronary  sinus  (Blntis  coronarliis)  ("Fig.  750)  is  a  short  venous  trunk  ah 
3  cm.  (alittleovcraninch)  inlcngth.  \vhich  occupies  the  right  half  nf  that  portion  ofi 
posterior  aiiriculo-ventricular  groove  which  lies  betu-ecn  the  left  auricle  and  venrrich 
At  its  right  end  it  opens  into  thc  right  auricle,  its  orifice  (  Fig.  657)  bcing  situated 
upon  the  posterior  snrface  of  the  aurtrle,  beIow  that  of  the  inferior  vena  ca\'a.  and  being 
guarded  by  the  Thebestan  z'ah'e  (  valvula  »tinus  coronarii  >.  At  its  left  end  it  receives  ih« 
great  coronarv  vein,  from  whosc  proximal  portion  it  is  not  alwa\*8  dearlv  distingiii 
aHe  upon  superficial  exaniination.  A  close  inspection  usuaUy  reveals.  liowe\-< 
dther  a  constriction  or  a  slight  dilatation  al  the  union  of  the  two  veasela.  and  00 
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laying  them  open  a  distinct  valve,  of  ciiher  one  or  lwo  ctJS[Xi,  but  usually  insuffi- 
cient.  will  be  iuund  at  their  liiic  of  junction.  Tlits  valve  is  lcnown  as  the  valve  o/ 
Vieussens.  Furlhermore,  ihe  ualls  of  llic  sinus  jtlificr  from  those  of  tliK  vcin  in  ]>os- 
sessint;  a  coniplcte  laycr  of  muscuJur  tibrcs,  both  oblique  and  drcular,  continuous 
with  ihi--  musciilaturt  of  iht.*  auricle. 

In  addilion  10  the  great  coron.iry  vein,  ihc  coronary  sinus  aiso  receives  the 
posterior  voin  L>f  ihc  Icfl  ventriclc  and  the  niiddlc  cardiac  \'cin,  which  opt-n  into  it 
iroin  below,  and  ihe  oblitiue  vein  of  the  lelt  auricle,  whieii  p;isses  to  it  from  above. 

Variationi.— The  coronary  sinus,  as  alread^  stated,  represents  the  left  durti»  Cuviert  of 
the  eiiibryo.  It  varies  sonieuhat  in  leiigth,  reachmg  in  extreine  rascs  a  tengtli  vi  5,4  cm.  ]t  has 
been  observed  to  Ije  uMitcratcd  ;it  its  cnlnincc  into  the  rifiht  auricle,  the  great  ctiroiiary  veiii 
then  opening  inlo  the  left  innomituue  \  I>rachit>-ce[jhatic)  vL*in,  and,  in  iiddilion  to  ihe  vcind 
already  noted  as  emplying  iulo  «,  it  frequently  rtrceives  the  mai^inal  vcin  of  the  leh  venmcle. 

^p  t.  The  Left  Coronary  Vein. — The  great  cardiac  or  left  coronary  vein  (v.  cor- 
dis  aiacaaj  (Fig.  749)  begins  upon  the  anterior  surface  of  the  heart  at  the  apex, 
where  it  anaslonioscs  with  the  vcins  of  the  jjosterlor  surface,  and  asccnds  the  anterior 
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interventricuUir  groovc  in  com]>any  with  the  left  coronarv  arterv.  to  the  anterior 
auriculo-ventricular  groove,  in  \vhich  it  passes  to  the  left  and,  cumng  around  the  left 
border  of  the  heart  to  the  posterior  surface.  terminates  by  opening  into  the  left  end 
of  ihe  coronary  sinus. 

In  the  vertical  portion  of  ita  course  it  receives  veins  from  the  anterior  surface  nf 
bolh  ventricles,  and  in  its  course  in  the  auriculo-ventricular  groove,  throughout  which  it 
is  embedded  in  the  fal  \vhich  usuallv  occupies  the  groove.  it  receives  ni  niimber  of  small 
vcins  irom  the  surfaces  of  both  the  left  auricle  and  \*enlricle.  Among  those  from  the 
ventricie  there  is  especiallv  tn  bc  mentioned.  as  larger  and  more  ci:tnstant  than  the 
rcst,  the  vena  marginalis  sinistra.  which  ascends  along  the  left  border  of  the  heart 
and  empties  into  the  great  caToi\ATy  vein  shortIy  before  its  opening  into  the  sinus. 
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2.  The  Posterior  Cardiac  Vein. — The  postcrior  cardiac  vein  (t.  pMtcriir 
ventriculi  sintstri)  asccnds  alunjj  ihc  postcrior  surfacc  of  thc  lefl  vcntricle.  Iving  al<^ 
inidway  bc'lwefn  llie  leil  bordcr  of  ihe  htart  and  the  posterior  imer\'enlriciilar  groovc 
and  receiving  collatL-ral  branches  from  the  walls  of  the  ventride.  It  opens  abovt 
into  thc  a>ronary  sinus  near  the  jMHnt  of  entrance  of  the  greai  coronary  vein  anil 
occasiunally  unites  with  thai  vessol. 

3.  Thc  Middle  Cardiac  Vein. — Thc  middlc  cardiac  vein  (v.  corrtis  molii 
C^'*?-  750)  orcupies  the  pustcriur  inler\cntricu]ar  groove,  accoinpanving  thc  rij;hi 
coronary  artLry.      It  ariM.-^  in   the  vicinity  of  ihc  aptx  of  the  heart  and  asceni 
rcceiving  collateral  branclies  froni  Uic  ijosterior  surfaces  of  both  ventrides,  lo  o; 
into  the  c(>ronary  sinus  near  its  tennination.     This.  ne,\t  to  the  greai  coronar\-  vein, 
the  largest  vein  of  the  heart,  and  occasionally  opens  indcpendcnriy  Into  the  ri; 
auriclc  cltJSf  lo  the  entrance  of  thc  coronary  sinus. 

4.  The  Right  Coronary  Vein. — The  sniall  cardiac  or  right  coronarv  vetn 
(v.  corilis  pana)  (Fig.  750J  occupies,  when  prcsent,  the  right  haH  of  the  pošlemu- 
auriculo-vuntricular  groove  and  opens  into  the  coronary  sinus  jusl  tKr(ore  Ks  te    '' 
nation.      Occasionallv  it  opcat  into  the  middle  cartiiac  vein,  or   directlv  into 
right  auricle,   and   is  not   infrei]uently  lacking  as  a  distinct  vessel,   tlie  tritnitarii 
which  cmptv  into  it  froin  the  posterior  surface  of  the  nj;ht  auricle  and  the  iip;^ 
part  of  the  posterior  siirfacf  nf  thp  right  vt-ntricle  then  o|K*ning  dirt-cdv  into  ihc 
auricle.      One  uf  the  largcst  and  most  constant  of  thesc  trihuiaries  ascends  aloi 
thc  right  Ixirdcr  of  the  right  venlricle  and  is  termed  the  right  marginal  vein 
vein  of  Galen. 

5.  Thc  Oblique  Vein  of  thc  Left  Auricle. — The  oblique  vein  of  the 
auricle  (v.  ol)li(|ua  atrii  sinistri ),  also  known  as  MarshalP s  vein,  is  a  sniall  vtrin 
variable  developinent  uluch  tlescends  obIi(iuely  o\er  the  p<isterior  surface  of  the  Idt 
auriclc  and  opens  below  into  thc  coronarv  sinus.     Abovc,  it  is  continuous  wilh 
fibrous  cnrd  contained  within  ihe  vestigiiil  fold  of  the  pericardiiini  (page  7161, 
cord  and  vein  together  representing  the  louer  part  of  an  original  lefl  superior  v 
cava.     The  degrce  of  developnient  of  the  vein  \'aries  greatly.  and  occasionally 
fibrous  cord  retains  its  original  lumen,  so  that  a  more  or  less  develo|)ed  lefl  su 
vena  cava  is  reallv  present.      This  anomaly  mav.   however.   be   more  convenienl 
considered  in  connection  with  those  of  the  supcrior  caval  systc'm  o(  veins  (page  8»; 

In  addition  to  these  princlpiO  veins  ol  the  heart  there  is  a  var\*ing  niimber 
olhers  \vhirh  open  directly  into  the  right  auricle  and  are  situated  upon  thc  anteri 
surface  of  the  right  ventriclc,  \vhcnce  thcv  have  been  termed  the  anterior  cardiac 
veins  (vv.  cordis  anteriores).     They  are  ali  compani[l\ely  short  vessds  and  u^uallv 
accompanv  desccnding  branches  of  the  right  coronarv  artcry.     Owing  lo  the 
quency  uith  which  it  opens  directlv  into  the  auricle,  the  \ein  ol  Galen  is  usua 
regardcd  as  one  of  this  group  of  veins. 

Finally,  the  Thebesian  veins  (vv.  corilis  minimac)  fonn  pari  of  the  cardti 
vcnous  system.  These  are  minute  veins,  imbedded  in  the  substance  of  thc  hcan 
wa]ls.  and  communicating  with  the  heart  cavitics  by  means  of  thc  Thebesian  foramin;) 
{ page  716),  uhich  occur  most  abundantly  upon  the  \valls  of  the  right  auricle,  though 
also  upon  those  of  the  lefl  auricle.  and.  les.s  abundanllv.  upon  those  of  the  veniricl 
At  their  olher  ends  these  veins  commimicate  in  the  heart' s  substance  uith  the  radii  _ 
of  ihe  other  cardiac  i-eins,  and.  in  cases  of  stenosis  of  the  coronarv  arteries,  ir\xf 
consequently  contributc  in  some  extcnt  to  thc  nutrition  of  the  heart  musculature, 
carrying  blood  to  it  directlv  froni  tlu-  heart  cavities. 

Valves  of  the  Cardiac  Veins. — The  Thebesian  vahr,  which  guards  thc 
auriclc,  may  be  considered  as  the  ostial  valve  of  that  vessel,  \vhich  throughout 
ctiurse  is   destitiile  of   valves.     So.  too.  throughrnit  the  e.Ment  of  ihe  cardiac  v 
valves  are  entirelv  lacking,  but  certain  nf  those  \vhich  open  into  the  coronar\-  sinus 
are  provided  with  ostial  valves.     That  of  the  great  coronarv  vein   is  the  vah^e 
Vietissrtis,  and  others  are  u.sually  present  al  the  mouth.s  ol  the  middle  vein  iind 
p^jsterior  vein  ftf  the  left  ventricle.  and  less  constantlv  at  the  mouths  of  ihe  margi 
and  the  small  coronarv  veins.     Thesc  valves  may  bc  either  singlc  or  paired  and 
freouenilv  insufftcient.     No  valves  are  present  either  throughout  the  course  or  at 
orincc  of  iho  oblique  vein  ol  thc  left  auricle. 
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Variations. — The  princijHil  varititiuns  whk'li  occur  in  cuiincctioii  wilh  iht  Cfiriliac  veJns  have 
T)ccu  nottrd  in  the  dcscripiion  o(  tln-  v<.-ssfls,  anil  it  nced  oniv  Ih;  addcd  ihat  ihc  ubliiiue  vciii  of 
ihe  leit  auricie  is  not  infrL-qiK-ntly.cnilrfly  lackiriK.  t^xcepi  in  so  mr  as  it  is  rfiirc-sitiiu-d  !)>■  a 
tibrous  cortl,  ihat  abst-ncu  oi  thc  gruai  coroiiarj  vcin  bas  betu  oljsvrvfd,  and  ihal  tht  middle 
vein  occasiuiia)ly  opcns  dircctly  into  thc  rif;ht  aunde. 


THE   SLPERIOR   CAVAL   SVSTEM. 

Tke  Vena  Cava  Superior. 

The  superiar  nr  descendiny^  vena  cava  (  Fij^pi.  749,  751 )  is  the  main  venous  (rUnk 
which  dflivers  10  tho  hearl  ihc  blood  rcturnin^  froin  thc  iK-ad,  ncck.  upper  linibs,  and 
thorax.  It  measiires  7-8  cm.  (  .^  in.  )  in  len^th.  and  has  a  diamcter  al  its  lennination 
of  about  2. 2  cm.  { a  little  less  than  i  in.  ).  It  is  sitimted  throuyhoul  its  cntire  course  in 
the  thoracic  cavity,  lyin|f  in  the  superior  medtastinum,  and  is  fonned  immediatc!y 


VnMbnl  •«!■> 


Fjg.  751. 


A»«erlor  jitg<illn  •«1» 
Clarld«.cijl 


l.«ll  iMMnul  JucuUr  ic-a 
lin  uUcut  niMClc 
Katniisl  JuKuJiif  vem 

CU>l..lr 


RlctaiMlMar 

IBMII.U— I  ••4»' 
mantmry  via' 

Rlftii 

SMpertar  »en«  ■»»«■ 


rha  tnpMlrr  ar 
un«ll  cMillac  •e(D 

»IctM  lun«. 


I   ril 

Lcft  taionciui«  •mm 

■Kuiicrfu  l«inou««>l  Tria 


J.  Ml  |>e«wria(  tnrHcmul 
^flnlanui  oAtmmatr  rvia 
AtNU 
UlnrofiirtkArlial  rpflcctiMi 

'P<ilTiiDn>n>  »ntrT 
tMiliiiOMrr  *cbl 


i.tft  tuBf .  moM  Mlftcs 


niAplH^m,  irtondc  HitUtM 


Diumioa  shouring  innomlnate  vHiik  nnd  superior  vena  «Bva  In  potltkm; 

limjts  havc  ticrn  |>ullca  icidc. 


belou'  the  louer  border  of  the  first  costnl  cartilage  of  the  right  side  by  the  unjon  of  the 
right  and  Icft  innoniinalc  (bracliio-cephalic)  vcins.  Its  course  is  downward  and 
slij>fhtly  backward.  i-vilh  a  curvattire  correspondinj;  lo  the  firsi  [^lortion  of  the  arch  of 
the  aorta,  with  uhicli  it  is  in  relation.  Bek>w,  it  opens  inta  thc  upper  jxisterior  portion 
of  the  right  auricie  on  a  leve!  ivilh  thc  third  costal  cartilage  uf  the  right  side. 

Relations.  —  Thc  I(_n*er  purtion  of  the  superior  \ena  cava  is  invested  by  the  peri- 
cardinm  to  an  cxtent  varyiiig  froni  a  fcw  to  40  mm.,  on  an  average,  perhaj>s  to  about 
one-third  [la,  length.     Thc  upper  cKtrapericardiu]  i)onion   is  in  relation  anUrwr{y 
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with  tliL*  lhymu3  gland  or  ihe  faEty  tissue  which  replacea  it,  and  is  overLappcd  ljy 
the  right  pleura  and  lung.  Behind,  it  crosses  the  ori);in  of  ihe  righi  bronchusand 
the  struciures  at  the  root  of  the  right  lung,  from  which  it  is  scparalcd  by  numerous 
Iymphatic  nodes  ;  to  Ihe  righi  it  is  iti  contacl  with  the  pleura  coveriiig  the  inner  surfa« 
of  the  right  lung  and  with  the  right  phrenic  nerve  ;  and  io  tAr  ie/t  it  lies  atnngsidc  ibo 
ascending  portion  of  iht*  aortic  arch. 

In  its  lottcr  intraporicardial  porliun  it  has  to  the  Icft  the systemic aorta;  anterkfi\ 
the  nght  auricle;  posteriorlv,  thu  right  puhnonarv  artery,  ihc  right  superior  p«l- 
inonary  vein,  aiitl  the  rjght  bronchus,  while  upon  the  right  it  is  free. 

The  vena  t"a\'a  superiur  contaiiKs  nti  \alves. 

Tributaries. — In  addiiion  to  the  right  and  Itfi  innoininate  veins.  by  the  union 
of  which  it  is  tornied,  the  vena  cava  siiperior  receives  the  vena  azygo5  major  and 
small  veins  from  ihc  mcdiastinum  and  |>cricardium. 

Variations. — Cai*es  have  been  recordecl  in  which  the  vena  cava  sui>erior  recei\ed  ihe  rigbl 
intemal  mammary  or  the  rig:ht  superior  intercostal  vein  which  normallv  open  inio  \\w  right 
innoniinate  vein.  !l  may  aiso  reeeive  the  vena  th)Teoidea  inia,  a  vein  onfv  occasionaII>  prcscffl 
anJ  drainin^  tht-  territor)'  supplied  by  the  art.  thvreoidea  ima. 

A  more  remarkable  and  rarer  variation  is  the  union  uith  the  superior  vt-na  cava  i>f  a  com* 
parativelv  large  vein  which  issues  from  the  rieht  lung.  A  similar  condition  has  been  »jbserved 
in  connection  u'ith  the  ianontinate  veins,  and  iis  pmtiable  sigiiihcance  wil]  be  considered  in 
connection  with  the  variations  of  ihuse  vtssels. 

Practical  Considerations. — The  superior  vena  cava  would  be  involved  tnn 
stab-wound  passing  ihrough  either  the  firsi  or  the  second  intercostal  spacc  on  tbe 
right  sidc,  clfise  to  the  sicrnum.  The  vessel  is  subject  to  comprcssion  in  aneurijon 
of  the  ascending  aorta  (y.r. ),  producing  vcnous  congcstion  in  the  veins  of  the  neck 
and  of  the  upper  cxtremuies. 

The  Invominate  Veivs. 

The  innominate  or  bratkio-ccphaHf  \e'\x\^  (vv.  anonrtnae)  (Fig.  751)  are  two  in 
numbtr.  a  right  and  a  Icft.  They  are  situated  in  the  upper  portion  of  llic  thoracic 
cavitv,  being  fomied  by  the  union  of  llie  intemal  jcigular  and  subclavian  veins.  and 
terminate  by  uniting  opposite  the  first  costal  au-tilage  of  the  right  side  to  (orra  the 
vena  ca\'a  superior.  The  union  nf  the  internal  jugular  and  subL*la\'ian  vein  takes 
plače  on  each  side  opposite  the  sternal  end  of  the  clavicle  ;  but,  sincc  the  vena  ca« 
superior  h'cs  cntirely  to  the  right  of  the  median  hne  of  the  bodv.  the  left  innominate 
.  vein  has  a  nnich  greater  distance  to  travcrsc  in  ordcr  to  rcach  its  point  of  tcrmination 
than  has  the  right  one.  and  consequently  it  will  be  necessary  to  dcscribe  cach  vein 
separatelv. 

The  right  innominate  vein  has  a  leiigth  of  2-4  cm.  (}i-i}i  in.)  and  ao 
ahnost  vertical  course,  opcning  direcdy  downward  into  the  vena  cava  superior.  It 
lies  behind  the  inner  end  of  the  right  cla\icle.  from  which  it  is  separated  by  the  lower 
portions  of  the  sterno-hyoid  and  stcrno-thvroid  muscies.  and  alittle  Iower  it  is  behind 
the  firsl  right  costal  cartilage.  To  liie  right  it  is  in  rclation  wiih  the  inner  surface 
of  the  right  pleiira  and  with  ihe  right  phrenic  nerve.  to  the  left  with  the  brachio- 
cephalic  artcr\'  and  right  pncumogastric  ncnc.  and  behind  \vith  the  pleura. 

The  left  innoininate  vein  has  a  length  almost  douhle  thai  of  the  right.  mcas- 
uring  5-9  cm.  f  2-3 Ji«  in.  )  from  its  origin  l>ehind  the  sternal  end  of  the  left  clavide 
to  its  union  with  the  right  vein  t(»  form  the  vena  ca\^a.  Its  tuurse  is  Iransveree 
from  Ich  to  right  and  at  the  same  tirne  s!ightly  dott-nward,  and  it  e.xtcnds  comp!etdy 
acrt>ss  the  uppermost  pari  of  the  thoracic  ra\ity.  resting  below  upon  the  aortic  arch. 
and  passing  in  front  of  the  left  subclavian  and  common  carotid  artcries,  the  trachea, 
the  bnichio-cei)halic  arlerj'.  and  iho  [>neumogastric  nerve.  It  is  -teparated  from  tbe 
manubriimi  stenii  by  ihe  insertion  of  the  slerno-hvoid  and  stenio-thyroid  muscies  and 
by  the  fattv  tissue  representing  the  thymus  gland,  and,  being  on  a  level  with  or 
slightly  ahove  the  upper  borderof  the  manubrium.  it  can  usually  be  fell  in  the  supra- 
sternal  fossa. 

Neither  of  the  innominate  veins  possesses  valves.  The  left  is  of  somewhat  greatef 
diametcr  than  the  right,  owing  to  the  greater  number  of  tributaries  which  it  recej\'e. 
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Variations. — As  pointed  out  in  tlie  acLount  of  iJa*  duvi-lopnvtnt  of  ilie  great  veins  (page  936). 
there  is  al  one  stam.-  a  s>'mnictrical  arran);tmcnt  of  thc  vtsstls  uhich  open  into  the  right  auricle 
frtjiii  abcive  ;  in  oiher  words,  the  lelt  intemal  iuRuIar  is  coniinucd  direcily  downward  trom  ihe 

Kint  vslicre  tht  lelt  subciavian  vein  opt-ns  inio  it  w  tbe  auhde,  tliis  Uownward  ajntinuaiion 
ing  usuallv  lermcd  the  lelt  supi-rior  vtiia  cava.  I^ter  a  cross-connection,  the  lefi  innoniinate 
vein,  fonns  between  tlie  rijiht  and  lelt  ju(:fiifars  al  the  root  of  the  neck,  and  the  left  superior  vena 
cavit  then  nomiallv  under^iKrs  de^-neratian,  traces  of  it  only  persisting  as  the  oblK|iie  vein  of 
the  Icft  auricle  and  ihe  coronar)-  snius. 

OrcasionalIy  this  norm;il  progress  of  evenis  fatis  to  occur,  the  resuU  bcing  the  complete 
alisence  or  inij>erfeci  devdopnient  ol  tlie  Icfi  innununaie  vein  iog:eiher  with  a  [H-rsistence  of  the 
left  superior  vena  cava  ;  or  else,  even  with  the  pertccl  development  of  the  left  uinoniinate,  there 
mav  l>e  a  fallure  of  the  Jeft 


superior  vi^-na  cava  to  de>;en- 
erate.  Various  gradatioas 
between  the  embrj'onic  and 
aduti  conditions  may  occur, 
and  the  ;uinexetl  diagram 
(  F'K-  75^ '  shows  the  naturc 
of  the  .inoni;iIy.  It  mav  lx- 
notetl  Ihat  wilh  l)w  iieniist- 
enceof  the  left  superior  vena 
cava  there  is  frequcnlly  a 
retention  f*i  tlte  cummunica- 
lion  with  it  of  the  left  cardinal 
vein,  which  nonnaIly  be- 
ci>nies  the  v.  hemi-azvgts, — a 
cntidition  uhich  H-iHlie  more 
especially  considered  in  con- 
nection  wiih  the  anotnalies  (if 
the  az>'gos  veins  ( page  S93 ). 


Fig.  752. 


Left  inlcrmL  jugular 


L.  mbclaviaii 
L.  ianominite 


L.  sap.  vena  cava 
L.  a<)-K08 


L  piilmonarv 

arter)" 

Coronao'  sinu» 


Right  inu  ju|uLai 


R.  »ubcluvtui 


R.  Inaominalc 


R.*ui>.veiiACBva 


R   azrgoa 


R.  pu1monar>-  aTtefy 
R.  pula)Otuir>  veiiiit 


■  Practical  Consid- 
erations.  —  The  left  in- 
nominate  vein,  riinning 
horizontali}-  just  bclosv  the 
upper  bordcr  oi  the  ma- 
nubriiim,  lies  immed!ately 
;ilx)ve  ilie  aoriic  arch. 
Whcn  the  latter  is  unusuallv  high,  and  occastonallv  in  children,  the  vein — cspeciallv 
if  engorged— mav  project  alx)ve  the  level  of  the  suprasternal  notch  and  niay  b«e 
endangcrcd  during  a  thyroidectomy.  the  removal  of  a  tumor,  or  a  low  tracheolomy. 


Iiif.  \^ena  c«va 


Postcrior  kamci  of  bran  and  grcRt  vvmcU.  shcnving  pcrsisteiicc 
of  leh  snpenor  ««11«  cava ;  <BcniidlaxmmnaUc). 


P  Tributaries.-  In  addition  to  the  sul>clavtan  and  internat  jugular  veins,  by 
whose  iinion  they  are  forincd.  tach  innuminate  vcin  rcceivcs  ( 1 )  ihc  rfrt^^  cervica/. 
(2)  ihc  trr/e^ra/,  (3)  the /nierrm/  fnammary,  and  (4)  l)\<t  in/erior  {hyroid  \\t\\\s  o\ 
its  side.  The  left  innominate  vein  receives  in  addition  (5)  the  superior  phrenic, 
(6)  the  thvmie,  (7)  the  ptricardiai,  (S)  the  anttrior  mediastinal,  and  (9)  the 
U/t  stiperior  inUrcostat  vein'.  Of  thcso  the  left  superior  intercostal  vein  will  lxr 
described  with  the  oiher  intercostals. 

I.  The  Deep  Cervical  Vein. — The  deep  cei%'ica!  vein  (t.  cen-icalis  profunda) 
takes  its  origin  in  a  plexns  sitnated  in  the  occipjtal  triangle  and  having  a!w»  con- 
nectcd  with  it  the  vertebral  and  ciccipital  veins.  It  paspes  down  the  neck,  lying  be- 
tween  the  semispinalis  cervicis  and  tho  splcnius  cervicis,  and  in  the  upper  part  of  its 
course  accoinpanies  the  deep  braneh  of  tlic  art.  princcps  cervicis.  Lower  down  it 
accompanies  the  deep  cervioU  branch  of  the  superior  intercostal  arterv  and  bends 
sllghllv  oulward  and  forward,  passes  between  the  transverse  process  of  the  seventh 
cervical  vertebra  and  the  first  rib,  and  opens  into  the  innominate  vein  elther  belund 
the  vcrlebral  vein  or  by  a  common  tnink  with  that  vessel. 


Tributaries. — In  its  course  down  the  neck  it  reoeives  nunierous  tributaries  froni  the  deeper 
cervical  rnuscles,  and  opposite  each  intervertebral  foranien  which  it  (»asses  it  niakes  conneciioiis 
with  the  vertebral  vL-in  and  the  veins  of  the  spinal  canal. 

The  most  iniportant  of  its  tributaries  is.  howevcr.  the  occipital  vein,  which  ariscs  in  a 
plcxn5  coverin«  the  orapital  i>)prtion  af  the  skull  and  romriiunicating  with  branches  of  the  pos- 
terior  auricular  and  temporal  veins.     It  passes  duwnwari-l  with  the  iKTipital  artcry,  pierres  the 
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trapczius  muscic  ncar  iis  origin  fruiu  thc  »upcnor  nitchal  litit-,  nnd  enlers  the  subocciphal  trv 
iintilc  vvhere  it  o[k:hs  iiito  thc  dctrp  tx*r\'ical  vdn.  Ucca^ioiiall),  huwcvcr.  it  »riUiiT  uiiiicsvtiih 
thf  [Mtstcrior  aiirirulHr  vt-in  i^r  upeiis  direcUy  into  the  exU'mul  juuular  lx;l«»w  ilir  iujMtnur 
aurirtilar.    The  mastoici  einissar>-  vei«  (pagc*  876)  usuall)-  opens  mW  one  oi  its  bnuicbo. 

2.  The  Vertebral  Vein. — Thc  verlcbral  vein  {v.  vertcbnilis.i  accomfianK'* 
the  arTcr\'  i)f  tht  siinir  iiaiiK-  tliruugh  ali  hiit  llii-'  cranial  portioii  of  its  cimrst  ;u.i!  ■■ 
iisiiaHy  a  single  triink,  .ilthough  frc4uentfy  it  is  doublc  or  occasionallj- e\en  plc\'i  1 
throughoul  more  or  lirsij  ofits  cuuiijl-.  It  urises  in  llic  subiK-cipilal  triangle  iium  4 
pli.-xus  of  small  veins  willi  which  thc  occipital  and  dttp  ccn-ical  vcins  abo  cnmniiim- 
caie,  and  passes  downward  throu^h  the  fuiaininH  in  tlit-  transvcrse  procfsses  »>f  the  m 
( occasionaIly  seven  or  (ive  or  cven  tinly  kmr }  tipfjer  cervical  vertcbra-.  At  its  «xa 
from  the  foranien  of  thc  sixth  vertcbra  it  is  canliniicd  obliqiidy  foruard  and  dti*n- 
uard  behind  the  infcrior  tIiyroid  arlery  and  the  intemal  juj^iiiar  vein.  and.  pasfinf^ 
usually  in  front  of.  but  ocaisionally  bchind.  the  subciavian  artcrv,  opens  inlo  ihe 
innominate  vein  near  its  ori^in. 

The  opening^  into  the  innominate  is  guarded  by  a  pair  of  vaJves.  Throughout 
its  course  the  \'cin  is  connected  to  thc  pcriosteuni,  lining  eachof  the  vcrtcbra-artcm) 
eanals  it  travcrses,  by  fibruus  bands,  and  in  its  terminal  portion  it  is  adherem  10  ihe 
deep  cer\'ical  fascia,  so  that  its  u-alls  do  not  collapse  even  when  it  is  eniptied  of  Uond. 

Tributaries. — Like  ihe  vertebral  arterj-,  the  vdn  rt-ceivea  tnbutarie?^  from  ihe  deep  imfr 
clcs  iif  ilit  iieck  and,  »t  eacli  iiiter\'t--rtfbral  forainm  which  it  passes,  comniuiiicating  liranrht* 
friini  the  plexu!ies  in  tlie  spinal  cinal  uii  tlie  utic  hand.  nnd  froni  thc  p<i*iteriur  spin.^  plt^KtLs  atvi 
Ihe  (Itvp  cf  rvic.1l  vein  on  the  ulher.  In  its  terminal  portion,  ;ifter  it  lias  issut- d  froni  the  tofi- 
men  in  the  transverse  process  of  the  sixth  tx.r\ical  vtrtet>ra,  it  rtCL-ivi-s  Ihtt  ascending  cervical 
vein.  \vhich  aris«-s  in  ihe  plexus  uikui  thc  anterinr  snrfac^-s  tif  thc  Iiodies  t*f  the  upiter  cpT\ica] 
vtTlehra-,  and  aLXonii>anies  llie  ascending  cervical  arter>-  doun  the  iieck.  Ver>-  frequcntlyn 
also  receives,  shortly  hefore  its  termination,  the  deep  cervical  vein. 

^.  The  Internal  Mamniar/  Vein. — The  intemal  mammar)'  vein  (  v.  namina* 
ria  interna)  is  forined  b\-  ibo  uniori  of  tho  v<.-n;f  toniiies  <tf  llie  niusculo-phienic  and 
snjK-ririr  epigastric  artcries.  and  throiighotit  the  grcator  pan  of  its  coursc  is  double.  one 
stem  lying  along  the  outer  and  the  other  along  tlie  inner  side  of  the  arten,'  in  its 
course  along  the  inner  surface  fif  the  anterior  tlionicic  wan.  Oppiwite  tlie  secnnd 
or  third  intercostal  space  the  two  stems  unite,  tlie  single  vein  so  formed  lying  !o  tiie 
inner  side  of  the  artery  and  opening  above  inuj  thc  innominate  vein  of  the  same 
side.     Numerous  valves  occur  in  thc  course  of  thc  vein. 


Tribui«ric8.— Thc  tributaries  of  thf  intemal  niainmary  vi-ins  ct>m«.ivinil  in  ift-neral  wiili 
thc  branches  of  thc  internat  maninuir>'  arten.-,  uith  thc  exceptio[i  of  thc  supirior  phrenic,  mc<li- 
astinal.  pericardial,  aml  th\niir  hramh«-.s.  whifli  usuallv  o]>en  independenilv  inlo  the  Ictt  iniM»m- 
inatt'  vein  Its  stemni  branches  fnnn  plevusc«  upi>n  bolh  surfaces  of  iht-  stt-mum,  and  sii  ionn 
comniunication  u-ith  the  vein  of  the  opjHisile.  side.  and  iIk-  anterior  intercostal  brmnches  unite 
wlth  the  iiostiTJor  intL-rcostals  f  pnp:c  896).  The  perforating  branches  .issist  in  reiuminii  ihc  hlm«! 
(roni  the  pect<»ral  niiiscles,  those  of  thc  first  and  second  intercostal  spaces  bcinK  lar^T  than  ibf 
rcst  in  the  female,  and  serviiiK  to  retnm  a  ronsiderabk"  portion  of  the  bliwt]  from  the  mainmiiry 
^land.  By  means  of  the  superior  epigaRtric  branches  tlu-  intemal  manimarv  inakes  coniicctioa 
wlth  the  snhciltaneous  veins  of  thc  ahdomen.  and.  since  these  are  also  comiertctl  with  Ihe 
epiRasiric  and  circnmflL-x  illac  branches  of  the  iliac  veins.  an  aiiastomosis  is  formed  bcl:ween  ihe 
superior  and  inferior  raval  sj-stcnis  of  veins. 

4.  The  Inferior  Thyroid  Veins.— The  inferior  thvroid  veins  (vv.  Ch^rcoidcK 
inferiures)  ha\e  their  origin  in  a  venous  plexiis  (  p]cxus  thvreoideiis  impar )  which  covera 
the  anterior  snrfacc  and  sidcs  of  the  trachca  imnicdiatelv  below  the  isthmus  of  thc 
thyroid  gland,  the  vessels  which  form  the  p]exns  issiiing  from  llie  substance  of  the  thv- 
roid gland,  or  in  snme  cases  being  dnwnward  prolungations  of  the  branches  of  origin 
of  the  superior  thvroid  \eins.  From  the  plejcus  two  or  sometimes  three  veins  descend 
thc  neck,  follouing  paths  quite  distinct  from  those  of  the  inferior  thyroid  arterics, 
and  open  below  intn  thc  innominate  veins.  their  orifices  ]>eing  guarded  bv  valvTS. 
When  three  veins  are  preseni,  the  odd  one  occupics  a  median  position  and  is  kno«-ii 
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as  thc  vena  thyreoidea  ima,  corrcsinjndiny;  to  tlie  ;irtcry  of  the  same  name,  which, 
huttever,  iiftd  nut  I^  prtsuiU  \viili  ii.  It  oijens  usuall)-  iiito  tlie  left  innominaie 
vein,  but  occasionally  is  prolongtd  iimard  to  terminale  in  the  superior  vena  cava. 


W 


Tribtitaries. — The  plexus  tbvreoideus  impar  receivt-s  conimmiications  from  llic  supcrior 
thyroid  veins  ami  alv»  has  optrniiiK  inlii  it  llie  inferior  laiTn^cal  veins  I  vv.  Ur)-nj[tae  inrcriurcsi } 
which  descend  froni  ihe  larynx.  The  inttrior  ih>Tuiii  vvtus  rccci\e  dircct!)-  brandics  front  tiw 
trachea  '  vv.  iTticbta\e^  i  and  ironii  ihc  (jLSophagus  i  vv.  csophaf^ac  ,i. 


Practical  Considcrations. — An  incision  across  the  inferior  thyroid  vein, 
whose  ualls,  beinj^  imbedded  in  inflanved  tissiic,  could  not  coUapse,  has  caused 
sudden  death  by  the  entrance  of  air.  Parisc,  in  attcmpting^  to  scizc  the  dividcd 
inferior  thyroid  vein  during  tracheotomy,  lifted  the  superfidat  uati  only,  ihus  per- 
mittin^;  air  to  enter  the  vein  uith  a  tatal  rcsult  ( AUen). 

5.  The  Superior  Phrenic  Vein. — The  siiperior  phrenlc  vein  (v.  phrcnica 
superior)  haa  ils  orij^nn  tipuij  the  uppcr  surtaceof  the  diaphrajjm  and  ascends,  throvitjh 
thc  thorax,  lying  lx;t\veen  tfic  pcricardium  and  pleura  and  accompartving  the  phrenic 
ner\e  and  the  superiur  phrenic  artery,  of  which  it  is 'a  companion  vein.  Usiially  the 
veins  of  both  sides  are  doublt.  Thev  open  above  into  tlie  left  innominate  vein,  fre- 
quendy  unitinjjj  with  the  thymic,  pericardial,  and  media.stin;U  \eins  before their  temii- 
nation.     Thev  ure  providcd  with  valvcs  both  at  their  orifice  and  alnng  their  couree. 

6.  The  Thymic  Veins. — Thc  thymic  veins  ivy.  thyniicae)  are  rather  insijj- 
niticant  in  the  adiilt  and  are  usiially  tw'o  or  three  in  number.  They  arise  in  the 
acli^Kise  Ussue  vtliich  rejjlaces  the  th\'nHis  gland  and  empty  afjovc  into  the  Icft  innomi- 
nate vein,  freciuently  unitinj^  with  the  superior  phrenic  veins.  In  the  ciiild  they  are 
o(  considerablt:  .lize  in  correlation  with  the  development  of  the  thymus  gland. 

7.  The  Pericardial  Veins. — The  pericardial  veins  (vv.  pericardiacae)  vary 
considerabIy  in  nuinbcr.  They  are  ali  small,  and  emptv  in  part  into  the  left  innomi- 
nate vein  and  in  part  into  tlie  azvjjos  and  intcmal  mammar^-  veins. 

8.  The  Anterior  Mediastinal  Veins. — The  anterior  mediastinal  veins  (vv. 
mediastinaks  aalt^riorcs),  like  the  precedin(»,  are  variable  in  numberand  small.  They 
arise  in  the  anterior  mediastinnm  and  open  above  into  the  left  innominate  vein. 

The  Inteknai.  Jugular  Vein. 

The  interna!  jugular  vein  fv.  jusularis  interna)  (FiRs.  753,  760)  is  the  principal 
venoiis  Irunk  of  the  neck.  h  is  the  continuation  of  the  lateral  sinus  at  the  ju^ular 
foramen,  and  descends  the  ncck  in  company  with  the  intemal  and  conmion  carolid 
arteries  to  a  pitinl  a  littlc  e,\lernal  to  the  sterno-clavicitlararticulatitm,  where  it  unitea 
witii  the  suhciavian  to  form  the  innominate  vein.  At  its  orijj^in  it  rests  upon  tlie  anterior 
slopin^  surface  ".if  the  juj^ilar  process  of  the  occipital  bone.  and  usnallv  pre.^ents  at 
this  point  a  distinct  l.iulbous  eiilar^^ement  (bulbas  venae  jiigtilaris  stipcrior)  me.^suring 
about  1.5  cm.  in  diameter.  Below  the  bulbus  superior,  at  its  e.\it  from  the  jiigular 
foramen.  the  diameter  of  the  vein  averajjes  about  9  mm.,  allhou^h subjccl  to  consider- 
able  variation.  and  usuallv  differinp  on  the  two  sides,  since  the  )ateral  siniises,  of 
which  the  veins  are  the  rontinuations,  differ  on  the  t\*'o  sides,  that  of  the  right  being 
in  the  majoritv  of  cases  the  larger.  As  it  descends  the  neck  the  vein  jrradually 
increases  in  size  as  it  receives  its  various  iributaries,  and  just  before  its  imion  ttith  the 
subciavian  vein  it  prcscnts  a  more  (ir  less  pronounced  spind!e-shape<!  enlargfmrnl 
(bulbus  venac  juijularis  inferior).  This  dilatation  is  uauallv  miirh  more  distinct  in  the 
right  vein  tban  in  tho  left,  and  at  its  up^Hir  end  is  provided  vvitli  a  pair  of  valves  or  else 
with  a  single  one,  the  cavities  of  ihe  \*alves  being  directed  downward  as  if  to  prevcnt 
an  upward  flow  of  hlood.  Even  when  a  pair  is  present  thev  are  insutticient,  but  they 
may  nevertheless  play  an  Important  part  in  preventing  the  blood  from  flouing  into 
thc  innominate  through  the  subciavian  vein  and  from  proilucing.  during  the  systole 
of  theatiricle.  a  back  pressurc  in  ihe  cerebral  veins  whlch  are  in  connection  with  the 
internal  jugulur.  Since  the  right  innominate  is  rriuch  more  neariv  in  a  line  with  the 
vena  cava  su[>erior  than  is  the  left,  the  greater  development  of  the  inferior  bulb  in 
lie  right  internal  jugular  can  be  readilv  understood. 
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Relations. — In  thc  uppcr  part  of  its  coursc  ihe  intcnial  jugular  rtsis  upocihe 
roctus  capitis  bteralis  and  thc  iransverse  prucesses  oi  llit?  uppcr  ct-nical  vertcbra-. 
To  ils  inilcr  side  and  aomtnvhat  in  front  of  it  is  tht  intornal  carotid  arten-,  the  ^osit*- 
pharynyeal,  pneunio^-^i-^^^^^t  spinal  accessttrv.  and  hj-iKij^lcssal  ncnes  separatinc  ihe 
twn  vcssels  abovc.  'rhe  cxlcrnal  branch  of  thc  spinal  accessorv  crossesi  it  olili 
cithcr  in  front  or  behind,  and  stmie^hat  lower  it  is  crossed  anieriorlv  by  ibe  b...! 
hyoid  muscle  and  the  posterlor  belly  of  the  dijjastric  and  abo  by  thc  occipital  and 
posterior  auriciilar  arteries.  To  its  inner  side  is  the  wall  of  the  pharvTis.  tt-iih  whichit 
is  not,  however.  directly  in  contact. 

Throughout  the  neck  it  lics  bentath  the  stemo-clcido-mastoid  musrl^,  immf- 
diatcly  to  thc  outer  sidc  of  thc  common  carotid  artery,  being  cnclosed  in  a  comroofl 
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sheath  with  it,  as  is  also  the  pneumo^astric  nerve,  which  lies  behind  and  between) 
two  vessds.  Belovv  thc  nmohynid  muscle  thc  vein  tends  to  scparatc  frcmi  the  artc 
passin]^  somewhat  more  anteriorly.  In  this  part  of  its  coiirse  it.  or,  to  be  more  ^ 
cisc,  thc  inferior  bulb,  is  siluated  immediatelv  bt-hind  the  spacc  uhich  seporates  i 
lwo  heads  of  the  sternocleido-mastoid.  Hehind,  it  rcsis  upon  thc  inner  borderof  tfa 
scalcnus  anticuR,  crf>sses  the  siibclavian  artery,  and  has  the  pneumogastric  and  phre 
nenes  passing  downward  on  cJlher  side. 

Variations. — Variations  of  the  tntcmal  jupilar  vein  are  not  numerous.  Ti  mav  W  noie 
however.  that  in  its  coiirse  tldun  ihc  nerk  it  ocrasionallv  overlaps  the  carotid  ant?ry  to  a  a 
Siderable  extent,^a  condiiiun  uhich  is  es|H:ciatly  marked  in  the  region  of  the  inferior  bulb  w| 
Ihis  is  vicU  developed. 
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Tlie  leU  intemal  jugular  haa  been  obsvrveil  much  reduced  in  sue,  there  beine  a  compen- 
"satorv  enlarKemeni  of  the  correspondinK  extt?nial  juEiilnr,  and  ii  may  he  douMed  ihnuigliout  a 
greaier  or  less  norlion  oi  iu  course,  altlioiiKli  rilways  sin^lf  at  eJllu-r  •f\treniity.  fn  .-icklition 
10  ihe  normal  tnbutarics  describcd  belo«,  it  niay  rective  ihe  iemp<,)ro-maxilIary  vcin,  ihe  verte- 
bral.  superiiir  hiTvngral,  ur  leit  superiur  intcrcostal,  a  bronchial  vcin,  ihe  supnKcapiiIar,  or  the 
iransverse  cenicnt  vt-in. 

Practical  Considcrations. — The  intcrnal  jugutar  vein — the  largcsl  of  the 
superhciaily  placod  \eins  of  the  body  -may  be  involved  in  ciit-throat  or  oihcr  wounds 
of  theneck.  Like  the caroiid.  it  usiiallv  escapes  in  attcmptsat  suiiiHeoii  accountof  the 
usual  position  assumed— vvith  the  chin  c]e\ated  and  the  hcad  thrown  biick  so  that  the 
inuscies  are  rendered  icnsc  and  pruminent  and  the  vessels  are  proiecled.  If  ihc 
wotind  is  afjove  the  thyr(jid  cartilage  ihey  are  stili  safer  on  accoviiit  of  thtir  iuclination 
backuard.  and  such  awoiind  inav  reach  the  spinal  column  without  injiiring  them.  In 
wounds  beIow  ihe  thyrnjd  if  theair  ]xissayes  are  opened  in  atteniptcd  suJcidc,  the 
sudden  ex\\.  of  air  froni  ihc  hings,  accompani«!  by  coUapse  of  the  ches-t,  niay,  it  has 
been  sujjgesled,  resnlt  in  the  dropping  of  the  arm  carrying  the  weapon  before  the 
wound  has  reached  the  level  of  the  vesseU,  aUhouyh  they  are  here  more  vulncrablc 
ihan  lheyarc  above.  The  internat  jugutar,  the  «nher  veins  oi  the  neck.  and  the 
subclavian  and  axillar>'  veins,  are  greatlv  infliienced  by  respiration,  emptying  diiring 
inspiration.  distending  during  expiration— the  "  respiratory  wave."  or  "  venous 
pulse."  Their  attacinnenis  to  the  fascia  keep  them  Ironi  entirelv  collapsing.  This 
IS  esp€cially  noticeable  in  the  internal  jiigular.  After  the  carotid  sheath  has  been 
opened  the  vcin  will  vary  in  appearance  from  a  distended  thin-\vailed  tube  perhaps 
half  an  inch  in  diameter,  (expiralion).  to  a  fiaccid.  ribbondikt*  structure  \vilh  walls 
apparendy  in  contact  ( inspiration ).  During  inspiration  air  may  thus  bc  readily  dra\vn 
into  one  of  ihese  veins  if  it  has  been  ivoundeti.  and  if  the  wunnd  is  <lry,  t)r  if  ]iressi]re 
is  not  imiT)edialely  apphefl  to  the  vein  on  the  cardiacside  of  thewoiind.  If  the  air  is 
in  large  quaniity  it  mav  cause  instant  dcath  when  it  reaches  the  right  aimcle  by  over- 
distension  and  paralvsis  of  the  right  side  of  the  hcart  ;  or  sojnetimes  less  rapidly  by 
asphyxia  foUowing  airembolism  of  the  puhn<mary  veins. 

The  interna!  juguhir  vein  may  be  infected  secondarilv  to  infeclive  intracranial 
sinus  thromUnsis,  esperially  ()f  ihe  sigmoid.  Phlebilis  ur  lhr(nnlK),sis  of  llie  internal 
jugiilar  Ls  attended  by  pain  and  tenderness  along  the  coursc  of  tlie  vein,  and  latcr  by 
the  developinent  of  a  cord-like  mass  to  the  inner  side  of  the  sterno-mastoid  imiscle 
and  the  outer  side  of.  the  carotid  artery.  This  may  involvc  the  »holc  Icngth  of  the 
vein  but  is  apt  Ut  l>e  confined  to  the  u[jpcr  third.  Whcn  an  infected  ihrunimis  in  the 
sigmoid  sinus  has  undergone  such  extensi\e  disintegration  ihat  it  h  unHkelv  to  be 
entirely  remnved  by  operative  oblitcratinn  of  the  upper  tu-o-thirtls  of  ilic  sinus,  or 
when  in  a  thrombosed  internal  jugular,  kjiving  the  sensalion  of  a  hard  cord-like  struc- 
ture,  its  upper  part  beconies  sofi  froni  dlsintegration  of  ihe  thrombiis  and  this  disin- 
legration  descends,  ligaiion  of  the  vc-hscI  below  this  polni  iisuallv  becomcs  necessary 
(Macewen).  The  ligation  shuts  off  tlie  mair  channel  betwecn  the  sigmoid  sinus  and 
the  lungs.  although  the  latter  may  stili  be  infected  by  way  of  the  occipital  sinus  and 
condylar  veins  and  the  subclavian  vein. 

The  vessel  is  approached  by  che  same  incision  as  that  made  for  ligation  of  a  caro- 
tid. The  vascular  sheath  is  opt-ned  well  to  the  outer  side  so  that  the  oarniid  com- 
partment  mav.  if  possible,  be  left  inlact.  The  vein  should  l>e  lied  in  iwo  places  and 
divided  between  the  ligatures. 

After  occlusion  of  the  \ein  eithcr  bv  ligattire  or  by  pressure  from  a  growlh,  the 
blood  from  the  corresponding  side  of  the  head  passesbya  transverse  vein  to  the 
internaJ  jugular  of  the  opposite  side. 

Tributaries, — In  addition  to  the  bteral  and  the  inferior  petrosal  sinuses,  which 
will  be  described  wilh  (he  other  cranial  sinuses,  the  internal  jugular  receives  the 
folloM-ing  tributaries:  (t)  the  phanni^eal.  (2\  \\\fi  faciat,  (3)  the  linfruai.  {\)  the 
superior  thyroiti.  and  (^  )  the  middk  //ivro/d  vem^. 

1.  The  Pharyngeal  Veins, ^ — The  pharyngeal  veins  (xy,  phnrvnKcac')  are  small 
vcssels,  var>'ing  in  number,  which  open,  either  independentlv  or  after  having  imited 
to  a  single  stem,  either  direct]y  into  the  internal  jugiilar  or  indirectly  by  u'ay  of  the 
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lingual  or  superior  tlivroJd  veui.  They  take  their  origin  from  a  venous  pltiu^ 
(plcicus  pharvnvicus  I  u-hicli  covtfrs  ihe  (lultr  surbce  of  ihe  pharynx.  Iving  bcuein 
tlie  constrictor  muscles  antl  ihe  pharyn^eal  [)orlion  oi  ihe  bucco  pharyngeal  tisda 
In  addition  u>  brancht-s  from  the  pliarjii^fal  wall,  tliis  pli;xus  aLso  rcceives  tribtitiin« 
froni  the  anterior  recti  and  longiis  colli  musclcs,  and  from  the  soft  palate,  ihe  UtOMllm 
plcxu.s  and  llic  Euslachian  tube.  and  has  opcning  iniu  it  branclu-s  frijm  a  ple.\us  whirfi 
stirrounds  tlie  interna!  carotid  arterv  in  its  coiirse  throujjfh  thecarotid  canal.  communi- 
calingalx»vcwith  ihe  ca vernous  sinus.  It  alsoreceives  the  vi:ins  (tv.  canalisplcrj^i^di 
ttliich  accompany  the  \"idian  aiten*  thruugh  its  canal.  and  conimunicates  witJi  thf 
pterj-jfoid.  fEsnphiigeal.  .mrf  \ertebral  ple.\iises. 

2.  The  Facial  Vein. — The  facial  vein  (v.  facialis  antcrior)  (Fig.  754)  ts 
formed  at  about  tlie  inner  eMremil/  of  llu-  cyebrow  by  ihe  union  of  the  frontal  aiiii 
supraorbiial  veins.  Fnun  its  polnt  of  orlj^in  it  skirts  ardimd  ihe  inner  boider  «{  ^\\<r 
orbit  and  is  thun  dircctcc!  <>blic]ut;ly  downward  and  l^ickuard  aeross  llic  face.  l- 
over  the  anterior  inferior  angle  of  the  masseter  miisele  and  the  ranius  of  the  nia:  1 
a  ahort  distance  In  front  of  the  angle,  and  is  thencc  continucd  onward  aeross  ihr 
posterictr  pari  of  the  submaxiUar\'  and  the  upper  part  of  the  siiperior  carotid  triangl 
to  open  into  the  intcrnal  jugiilar  at  aboiit  the  Icvel  of  the  hyoid  bone,  It  foll 
in  a  g-cneral  way  the  ctuirse  of  the  corresponding  arterv,  Iying  postcrior  lo  it, 
the  path  aerosi  the  face  is  much  more  direct  than  ihal  followed  by  the  arlery. 

Th:it  portion  of  the  vein  which  exteiids  froin  the  junctiun  of  the  (rontal  and  supn- 
orbital  arteries  to  the  Unver  horclcr  of  the  orbit  is  usuaUy  temied  the  angular  vein^ 
and  branches  arise  from  this  ivhioh  pass  b;ickw;ird  into  the  orbit  tu  communii 
wilh  the  oplithalmic  vein.  Jiist  lw'low  tlic  raniiis  of  the  manrliblc  it  iisuallv  rctih 
a  large  ciiniintinicHling  brnnch  frnni  the  exlernal  jngiilar,  and  the  pt>rtion  which 
tervenes  between  this  eoininunication  aiid  the  interna!  jugular  is  temied  the  coroi 
facial  vein  {  v.  facialis  cniiitniiniH).  Botli  the  faeial  and  the  angular  veins  are 
described  ;is  being  destitiite  of  a  alves  ;  these  structures  <\o  occur.  ho\vever.  bul 
are  always  insufficient  and  form  no  bar  to  the  passage  of  blond  in  an  inverse  dir^c- 
tion — /.(-.,  from  the  facial  and  angular  back\vard  into  the  ophthalmic  veins. 

Relations. — The  angular  vein  rests  upon  the  naša!  process  of  thf  max'\ 
vein  internal  to  the  Iachryinal  sac.      In  its  upper  portion  the  facial  vein    lies  um 
cover  of  the  orbiculans  palpebnirum,  and  it  also  passes  l>ene3lh  the  ?:ygonialic  mu: 
hur  is  superficial  Ui  the  otlier  muscles  of  the  face.     In  its  infi-imandibular  or  cen'ica] 
portion  it  Hc-s  beneath  the  platvsnia  in  a  groove  in  the  s»bmaxillary  gland. 


Vanations.  The  upper  imrtimi  »)f  the  faci.1l  vein  may  begre;itly  reduceil  in  size.  Beli 
il  fretiiKtuIy  cMiiit-i  uith  tht?  lingual  vein  to  (orni  a  lineiio-facial  truiik,  which  niay  also  be  }oia 
by  llie  siipi-rior  thvroid.  Inslead  of  opening  into  tne  iiitemiil  jiiKular,  it  occasitmaJIv  | 
aeross  the  stemo-cfeido-mastoid  muscle  to  unite  uilh  the  cstemnlor  :interior  jugular. 


Practical  Considerations. — Allen  has  catled  attention  to  the  fact  that  1 
venons  supplv  of  the  face  differs  in  some  important  particulars  from  that  of  the  Infl 
and  limbs.      In  the  last-nanied  localities.  hnth  deep  and  sujM-rficial  currents  flowj 
the  same  direction  lo\vards  the  heart.     The  facial  tnink.  houever,  is  not  formed 
primal  venulcs.  ;is  is  commoniv  the  čase,  but  bv  branches  conimunicating  with 
frontal  and  supraorbita!  veins,  and  by  a  transverse  branch   found  at  the  bridgel 
the  noše. 

The  two  most  important  commnnications  with  the  cavemous  sinus  are  throtq 
the  ophthalmic  vein.  which  receives  Irihiitaries  from  the  angular  vein,  and  the  ' 
facial  vein,  which  empties  into  the  pteryg<Hd  plesiis.  which  in  its  tum  commimicatci 
wilh  the  cavernous  sinns  hy  veins  [>assing  through  ihe  foranien  ovale.      The  vcr^ 
corresponding  to  the  deep  parts  of  the  face,  other  than  those  menlioned.  also  m 
on  outlet  in  the  same  direction.  so  that  much  of  the  superfirlal  blood  of  the  upji 
part  and  side  of  the  face  passes  imvard  to  the  brain-case  and  to  the  interior  of  ti 
facial  region.  while  the  remaining  iK>rtion  flows  doutmard  to  join  the  jugular  vei" 

The  facia!  vein  at  its  lower  end  receives  a  large  comnumicating  branch  from 
extcrnal  jugular.  and  therefore  at  or  below  that  point  carrics  a  conaiderablc  volu 
of  blood,  making  wotmds  of  the  vein  dangerous. 
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The  facial  vcin  is  said  tu  bc  less  flaccid  than  most  superAcia)  veins,  and  there- 
Tore  to  remain  more  patent  after  seclion  :  it  posscsses  either  iinperfectly  deveioped 
ur  nidimfniarv  valvcs.  or  none  at  ali.  As  a  conscquence  of  these  (acts.  seplic  dis- 
ease — mali^naut  pustulc.  furuncle,  carbuncle,  cancruni  oris — iiivolving  llie  face  or 
forehead,  is  exceptionaIIy  dangerous.  as  the  infection  may  apread  by  way  of  the 
ophthalniic  vein  or  the  ptcr>-goid  plexus  lo  ihe  cavcrnous  sinus  and  resuU  in  a  fatal 
Llirombo±<is  or  meningitis. 

Tlie  relations  e.\isting  betwcen  the  veiinus  blood  of  the  face  aiid  ihat  of  the 
brain-case  are  rcndercd  evident  by  the  fact  thai  the  slate  of  the  cJrculation  of  the 
extcriial  noše  is  sometimes  aii  index  of  the  cotulition  of  the  vessels  of  the  brain. 
Moreover,  in  cases  of  orbital  or  intracranial  tumora.  the  ophthalniic.  angular,  and 
facial  veins  bccome  congested.  dilated.  and  tortuous  from  preHsure-interfcrence  with 
lie  venous  current. 

The  line  of  ihc  facial  vein  is  from  the  canthus  of  the  cye  lo  a  point  on  the  mandiblc 
at  the  antcrior  border  of  the  masseter  niuscle  and  just  behind  the  facial  artery.     This 

IUoe  is  straight  instead  of  tortuous,  as  is  the  čase  with  ihat  of  the  latter  vessel. 
Tributaries. — The  Iribiitaries  of  Ihc  facJal  vein  are  (a)  thi: Jroa/a/ nnt}  i6)  the  sufiraorin/a/, 
by  [he  union  iti  uhich  il  is  formed.  In  addition  it  receives  Jn  ils  coume  across  the  face  le)  the 
palpebral^  id)  \.W /ateral  nasafs,  ye)  the  sufterior  labial,  {/]  Ihc  htfrrior  labiai,  \  g)  ihe  deep 
facial,  {h\  the  masstirrif,  and  (r  )  the an/enor parottd  veins.  In  itscer\'icaIportionit  has  open- 
ing  inio  il  [j  )  tht*    inferior  or  dfserading  palatiHr.  and  {k)  thv  subnu^nta!  vcins. 

(a)  The  fronul  veins  ( v%-.  (romale* I  descend  over  the  forehead  on  eilhersideof  the  median 
line,  lyinK  immetliatelv  U-ricnth  the  skin  iipon  the  frontalts  muscle.  The  branches  from  uhich 
they  take  origin  communicatc  at  the  sides  and  vertex  of  the  skull  wilh  tributaries  of  the  occip- 
ita)  nnd  teni|H>rHl  veins,  aiul  alsn  thriHi};)i  siiiall  foraiitinii  in  the  frontat  l^ine  with  the  s\ipt-rior 
lonKitudinal  sinus.  The  lwo  veins  are  connected  by  numerous  tross-branches,  atid  not  infre- 
quently  unite  more  or  less  rompIeieiy  to  inrm  a  sinile  median  stem  u'hich  bifurcaies  helow. 
Each  vein  terminates  at  the  inner  angle  of  the  orbit  by  uniting  with  the  corresponding  supraor- 
bital  vein  to  lorm  the  an^idar. 
^_  Al  the  rocjt  of  the  noše  Ihc  tuo  veins  are  iisuHlly  united  by  a  distinct  cross-branch,  Ihc 

^BM-ra/  arch.  which  reeetves  from  belou'  the  dursiil  iiasal  veins. 

^»  161  The  suprftorbital  vein  (v.  supranrhitalls)  is  a  relatively  la^ce  trunk  which  nms  trans- 

verse!y  above  the  superior  niargin  of  the  orbit  and  consequently  is  quite  distinct  from  :he  arter>- 
of  ihe  same  name.  It  arises  at  the  extemal  angle  of  the  orbit.  wherc  il  communicates  with 
afHuents  k>\  the  temporal  veins.  and  passes  lnward  beneath  the  orbicularis  p.tlpebranim.  and, 
piercing  ihai  muscle  just  above  the  inner  angle  of  the  orbit,  unitcs  with  ihe  frontal  vein  to  form 
the  angular. 

It  receives  numerous  small  branches  from  neightKirinjc  regions  and  from  the  diploic  vein 
of  the  frontal  bone.  and  at  the  supraurbital  notch  it  communicates  «ith  the  ophthalmic  system 
of  veins. 

(r)  The  paipebnl  veins  !  vv.  pal|»eiiraIc.H  BBi«riwreiii  ti  ioferioresi  are  small  vessels  which  take 
their  origin  from  ihu  vt-nous  plfxus  cjf  the  e>elicls  and  «.i(K!n  inio  the  angular  vein.  The  palpe- 
bral  plexus  also  communicaics  latera!ly  with  the  affluents  of  \\\t  temporal  veins. 

{d\  The  lateral  nasal  veins  ( vr.  nnsiitri«  exiernaei  ari.se  in  a  rich  plexus  which  occupies  the 
alzand  tipof  Ihe  noše  and  wiih  which  thcUorsal  nas;t]  vein  communicates  and  also  hranches  from 
the  extensive  piiuititry  p!exus,  these  latter  branches  emerginu  alnng  the  line  of  junctton  of  the 
nasal  tjones  and  cartilage.  The  veins  extend  upward  and  hackward  and  open  into  the  lower 
part  of  the  angular  vein. 

{/)  Tlie  superior  labial  or  coronar/  vein  v.  I^tiialis  »upi-rior)  takes  lis  origin  in  a  plexus  in 
the  substance  01  the  upper  lip  \\\K\\  which  branches  from  Ihe  sc-pium  and  ahe  oi  the  iio.-ie  o^ni- 
municate.  The  course  ot  the  vein  i.s  iiiilei»en(lcnt  of  thatof  the  arterv  of  Ihc  same  name,  passing 
backward  and  some\vhat  upi.vard  to  the  naso-labial  groove.  and  opening  into  llie  facial  vein 
about  opposite  the  ala  of  the  noše. 

(/)  The  inferior  labial  vein  \v.  labiali«  inferior)  arises  from  a  venoiis  plexu.<  in  the  toverlip 
ami  passes  di)wiiward  and  uutward  to  open  into  the  tacial  just  after  tt  has  crossed  the  ranuis  of  the 
mandible.  -  L*:5Ually  a  second  vein.  the  inferior  corotiarys  also  arises  from  the  inferior  labial  plexus 
and  passes  alniost  luirizontally  outward  to  open  into  the  fadal  a  htlle  l)eJow  the  anjjtc  of  the  mouih. 

Kg)  The  deep  facial  vein,  also  termed  \\\^GuteriorinttrnQ(maA'illary\  takes  ils  origin  from 
the  pter>'goid  plexus  (pagoH-Ss)  over  the  tuberosiiv  of  the  niaxilb.  ihrough  ivJiich  it  receives 
branches  from  a  net-work  Iving  beneath  the  murons  membrane  liningtlic  antruni  of  Highmore. 
Il  passes  forward  and  do\vnward  beiween  the  buccinator  and  masseter  niuscies,  and  opens  into 
\  outer  surlacc  of  the  facial  where  that  vein  passes  beneath  the  zygomatic  muscle. 
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3.  The  Lingual  Vein. — The  litii^d  vcin  {v.  lingualisi  is  a  short  trunk  which 
eitiier  ojm-mis  »lirccilv  iiun  ihe  intcrn;Ll  jiii^uUr  or  uniics  uiih  llic  facial  vcin  to  funn  a 
UjT^uo-iacial  tnink.  It  Is  ktrmetl  by  ihe  uiiion  of  iwo  vessds,  ihc  dccjj  lin^ruat  veins, 
wliicli  ;irf  ihc  veiiie  coinilcs  ui  iJie  lingual  artcry.  and  llic  subliiigual. 

The  deep  lingual  veins  are  oi  sniall  calibre  anil  accuin]jany  ihc  linj^nal  arlery 
tliruugliniit  its  cnlirc  coursc,  nunierous  cruss-cimnections  bctvvucJi  ihcm  in\'cjlving  tlie 
arterv  a-;  in  a  |jlexiLs.  Sliortiv  belurc  opening  inlo  llie  lingual  stcm  thc-  two  vdns  iinite, 
and  into  ihu  vcssd  s«>  (omied  the  com|)anion  veins  »i(  ilic  dorsal  artcry  uf  ihc  tungue 
(vv.  dorsales  )hi}<iiai*)  open,  ihese  vcsscls  comrnunJcicing  ivith  llieionsillar  plexL»sand 
the  5U]>eriur  laryn;L;ca!  vein. 

The  sublingual  vein,  aUo  termed  tlie  rani/te.  has  its  ori^^in  on  the  under  sur- 
face  of  the  tip  of  ihe  ton^e,  beneath  the  mucous  membrane.  It  passes  hackward, 
at  first  in  compaiiy  uith  the  submaxillary  duct,  and,  after  rcceiving  conimunicating 
branches  from  the  deep  lingfual  and  the  subinenta)  veins,  il  pas»es  to  the  outer  sidc 
of  the  hyoylossus  iimsclt-  and  continues  back\vard  in  coinpanv  with  tlie  hypo^Iossal 
ncrve.  whence  it  has  becn  termed  the  v.  comiUins  n.  hvpo^lossi. 

Ali  the  bniiiches  uf  the  lingual  vein  are  pruvided  wilh  valves. 

Variations. — ConsidtrablH  varialioii  e^ists  hi  llie  exlent  tu  tt'lik'h  the  lin^ial  vein  i»  de- 
velopr*-!.  Ik'Oi  ils  omsiiUK^ni  tribiitaries  as  uell  as  the  durs;tles  lingiue  srtnielimcs  openinR  inde- 
penaciiilv  into  thu  internal  ju^ular.  h  may  open  into  eitlier  Uie  e.Mermil  čir  anicrior  iiiBXi!ar 
instf.'i<]  Iti  th<f  interiKil,  and  Ihe  de<.-T»  lingiiak  may  open  inlo  the  phar^ngjea!  vt-ui.  Occnsi6niiI|y. 
by  tht*  enlarKcmciii  of  the  connection  normaIly  occurring,  the  subinenud  vein  becomcs  a  tribu- 
tary  of  ihe  suhlingual. 

4.  The  Superior  Thyroid  Vein. — ^The  supcrior  thyroid  vein  fv.  thvrcoidea 
superiur)  accompaines  the  arterv  of  the  išiune  name.  Il  arises  in  the  upper  portion 
of  the  plexus  which  endoses  tlie  thvroid  ^land,  cominunioitinj;  tlirtmgh  it  uith  its  fel!ow 
of  the  opposite  side  and  u  ilh  the  niiddle  and  inferior  thyroid  veins.  It  i.s  directed  np- 
ward  and  backward,  and  npens  cither  directly  into  the  internal  jiigular  or  more  usually 
into  the  lingiud  or  ihc  lin^uo-facial  tnmk. 

Tributaries. — The  fullotving  are  rcceived  by  the  su^Krior  thyroid  vetn.  (a)  The  ■uperior 
UryngeaJ  vein  1  v.  larvnKca  jfii|«riorl,  which  amcs  Jn  the  pliarynKo-Ur\TiKeal  recess  from  a  plexus 
whicli  reccives  the  hloud  froni  the  aryepiij;loiiidtran  fo!d  and  ihe  larvngcal  musciilature  and  com- 
municates  wilh  the  vv.  dorsales  lint^ia;  aht)ve  and  als«i  wtlli  the  kiwfr  [jortion  ai  iht-  pharyiijifal 
plexu-s.  U  passes  upward  and  l>Jickward  in  companv  with  Iht  ctirrfSpontllnR  ntr\c  and  arterj' 
and  o|icns  imo  the  suptri^^ir  !hyroiil  vein  or  (icca.sionally  into  ihe  linvruo- facial  trunk  or  ihe 
anifrior  juKiilar.  (A)  The  crico-thyToid  vein  is  a  sK-nder  ve*>fl  w*bieh  ac:a)mi)anifs  the  anery 
of  tlie*  sanu*  naine.  [č)  Thi-  stcrno-maBtoid  vein  [v.  -itcriiocEeiiliMtintituiilca  I  receives  bloud  (r<im 
the  stemu-cleido-mastoid  miisclc  and  is  asstxiatcd  wjth  the  arlerj  uf  Ihe  .vime  name. 

5.  The  Middle  Thyroid  Vein. — The  middie  thyroid  vein  is  not  a!ways 
prcsent  aml  mav  be  rejjarded  as  acce^surv  to  the  siiperifir  thyroid.  It  issues  fr*jm 
the  thyroid  p]exiis,  opposite  the  louer  p;irt  of  the  lateral  lobe of  the  gland,  and  passes 
dpwn\vard  an<l  out\varil,  independent]y  of  anv  artcry,  to  open  into  the  interna)  jugulor 
at  the  junction  of  its  niitidle  and  lower  thirds. 

The  SiNUSEs  of  thf  Dura  Mater. 

The  sinuscs  ol  the  dura  mater  (sinus  ilurae  matris)  form  a  series  of  channds. 
fre<)uently  of  cnnsiderablc  size.  occitpving  clefts  in  llie  substance  nf  the  dura  mater. 
Thev  receivc  the  cerebrat.  meninjjeal,  and  di]>loic  veins  and,  in  addition,  rommimicate 
with  the  extracrdnial  veins  by  numerous  connectinjj  \x.'ins  knnwn  as  emissan,-  veins.  the 
largest  and  most  important  of  nhich  are  the  ophthalmic  veins.  Thev  are  drained 
mainlv  hy  the  internal  jutfular.  A  statoment  of  their  peneral  structurc  and  a  brief 
description  of  the  blr>od-lakcsas.sr»ciatrd  \vith  them  havcalreadvbcen^ven  (paj?e85!). 

I.  The  Lateral  Sinus.— The  lateral  sinus  C^inus  transverstist  CFiks.  756,  757) 
has  its  origin  opposite  the  internal  occiptta!  protuborance,  at  which  point  ihere  is  a 
meeting  of  five  simises,  the  two  lateral,  the  superior  longitudinal,  the  straigfht,  and 
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thc  occipital.     From  this  mceting-point,  \vhich  is  term«!  the  torcutar  Herophili  fni 
Uueas  »iauiiaij.  eacli  liiteral  sinus  passcs  outward  uvcr  thc  squan)uus  (.»ortioii  ot  ti 
occipital  bone  aloiig  the  line  o(  the  attachnienl  uf  the  tcntnrium  cerel)eUi,  and,  («ssii 
over  the  poatcriur  jnferiur  an^le  o(  the  parietal,  Is  cuiitinueit  iiuvanJ  upon  ilie  tn 
surface  of  the  miLitoid  purtiuni.>f  ihc  icniporal  and  ihc  juijular  process  of  the  occipii 
to  rcach  the  juyu!ar  foranien,  where  il  opeiis  iiito  the  iniernal  jii^iilar  vein.      As  it  p; 
upon  the  niastoid  portJon  of  the  lemporal,  il  leavcs  the  line  of  attachmenl  of  thc  tcn- 
torium  cerebelli.  passinj;  somewhat  downward  as  well  as  in\vard,  and  fullou-s  thc  line 
of  junction  of  the  petrous  and  masroid  portions  of  the  bone  in  a  somewhal  S-*hajxd 
co«r*e,  whence  this  portion  of  it  Js  frequcntly  tenned  the  sigmoid  sinus. 

A  difiorence  in  size  is  tisuatl)-  noticeable  in  the  sinuscs  of  thc  oppositc  sidea,  , 
thal  of  the  right  laeing  usual]y  the  larger,  anil  thiis  differcnce  is  dne  to  the  modri^HJ 
which  the  various  sinuses  meet  at  the  torcular  Horophili.  Most  frequcnlly  ^^^U 
supcrior  longitudinal  sinus  communicatea  mainly  with  ihc  right  lateral.  while  the 
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strai^ht  sinus  opens  principallv  inio  the  Icft,  the  jj;reater  amount  of  blood  carrif 
the  superior  longitudinal,  as  cuinpared  \vith  thal  transmitted  by  the  stmight,  resiihi 
in  the  larger  siic  of  the  ri^ht  btcral  sinus.     Indetd,  in  some  cascs  the  right  Uter 
sinus  is  praciica!]y  the  dircct  continualion  uf  the  superior  U>ngi[udiiial  and  the  1^ 
latcTd]  ul  llie  straight,  the  two  laterals  beinji  connecteti  «)nly  by  a  short  aiid  rdalivt!ly 
small  connecting  arm,  which  ropresents  thc  torcular  Herophili.     Throughout 
portion  ni  thcir  counies  in  w)iich  the  latcral  sinuscs  lic  in  thc  line  of  attachmcnl  of  l 
tentorium  cerebelli  they  are  triangli lar  in  cross-section  fFig.  755),  hut  in  iheir  masia 
(sigmoid)   portion  tliey  are  seini-circular  ;   the  right   sinus  has  a  dianieler  of  fra 
9-12  mm.,  tthile  the  lefl  varies  from  3-5  mm.      At  the  jugular  foramen  cach  sin 
makes  a  sudden  bend  and  opens  either  directly  Into  thc  summit  ni  the  superior  jugufl 
bulb,  or  eise  al  a  varving  distance  dounward  upon  the  anterior  surface  of  thc  buC 
the  upper  cxtremity  of  which  thcn  (onns  a  domc-sliaped  stnicture  projecting  up 
into  ihe  jugular  foramen. 
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Tribuuries.— The  hitenil  sinusen,  in  Jtdclition  u»  ihe  sinuses  which  communicatc  wiUi  them 
at  Ihe  lorcular  l-kTopliiH,  receivc  tlw.-  ft>lli.>winK  thbutants,  most  oi  whicli  wiU  t>t  descrilffd  in 
px-atfr  itctail  later  :  [ni  Ihc  postcrior  inferior  cerebrol  vcina,  uliich  priss  Imckuurd  from  the 
tcinpuro-spht-nuidal  rt-gioHhi>i  ilu- ctTchral  lu-ini.spJivR-.s  ;  l/')  sunic<jtl))c- inferior  cerebeUarveins; 
(<•  f  ihe  superior  p«trosat  sinus,  this  liitttT  cumniunicatitig  »iih  it  jusi  whcre  it  Icavc-;  tliL-  line  ui 
artachniL-nt  K>i  thc  It-nlohimi  rcrtlHrili.  into  the  sijfmotd  portlott  Ihcre  open  {if  )  thc  intemal  »u- 
ditory  veins  I  vv.  uudUivaeioicraae  i,  uhichissuefroni  thc  Lntt.-ni.il  audilorv  irit:»tus  ;  (r)  themastoid 
emissat7  vein  (pagc  876J  -^  and  [/)  suinc  of  thc  vcins  uf  Ihc  iiicilulU  ublongnta  and  pons. 

Variationa. — Oinsidcrablr  variaticm  rxists  in  the  n-lative  sizcs  iif  thc  rijjht  and  k*ft  latcral 
sinuses,  in  at-cordancc  as  the  superior  lon^tiuhnal  sinus  ojH-ns  niorc  or  Icss  directly  into  one 
or  the  oihcr.  As  siated,  the  iendency  is  ior  Ihe  superior  iongitudinal  m  ojien  into  thc  ri^ht 
latcral ;  <]uite  often,  huwever,  it  ti|K-ns  into  the  le!t,  and  tR"ca.sii.inaIly  ii  niay  communicatc  cquany 
with  bolh.  In  ico  crania.  Riidinger  found  tlwt  thc  right  latcral  sinus  was  the  largcr  in  70  cases, 
the  Icfi  in  27,  and  the  iu'»i  v^ure  equa!  in  size  in  onIy  .i  cases. 

TIic  horizontal  i5ortioii  ni  thc  Icft  sinus  has  been  observed  to  hc  larkinK  '-"'  rcduccd  to  an 
excecdingly  fine  channel,  and  one  or  tx.)th  of  thc  sinuses  havc  been  observcd  t«  pass  through  a 
Sreatly  eniarged  mastoid  fornnien  to  open  into  the  posterior  auricular  vein,  thc  signiuid  snius 
Dcinir  represcnted  onIy  by  a  verv  sniall  channel. 

Tn  a  considerabte  tiumber  ul  cases  a  sniall  sinus  lcnown  as  the  prfro-s^iurmosa/ sinus,  opcns 
inio  ihe  lateral  just  as  it  hends  downward  and  inunrd  upon  the  mastoid  portion  of  the  lemporal. 
This  sihns  passes  down[ward  over  the  anterior  suriace  of  the  petrous  portion  ol  tla:  lemporal, 
a]<tnj?  ihe  hne  t>f  iLs  juiirtion  witli  the  s<]uanK)US  portion.  and  occasicmallv  passrs  throu^h  a 
foramen — the  foramen  ju(fulare  spurium — which  opens  to  the  exterior  just  1>enind  the  articiilar 
emincncc  oi  ihe  z\'goniatic  pnitcss.  The  sinus  represcnts  the  oripinal  terminal  ix"iriion  ut  ihe 
lateral  sinus,  the  siginoid  [v>rti(>n  of  ihat  sinus  hein^  a  sea)ndar\-  forniation,  ann  ojK-ned  after 
its  exit  from  the  fonunen  ju^ilare  spurium  into  the  intemal  jiigular,  althuugh  its  connection  in  the 
adult  is  with  the  temporal  vein. 

Practical  Considcrations.— By  rea-son  of  its  proximity  to  the  niiddlc  ear, 
mastoid  antmm  and  cells.  thc  sigmmd  portion  of  thc  lateral  sinus  is  niore  oflcit  the 
subject  of  thrombosis  ihan  any  other  sinus  (paj^e  1509)*  This  niav  arise  in  the 
following  six  ways,  mentioiied  in  the  order  nf  frequency.  the  first  outnumbering  aH  the 
olhers  ;  (1  )  Exlcnsion  from  chronic  pumlent  inHammation  of  the  middU'  car  ;  (2) 
extension  of  acute  inrtammatory  discasc  from  thc  monlh,  pharynx,  and  lonsils  into 
thc  middle  ear,  antnini,  and  celi  s  ;  ( ,^  >  cxtcnsion  of  thrombosis  from  othcr  sinuses, 
espccially  thc  so  cIoscly  associated  superior  pclrosal  ;  (4  ( traunia,  such  as  fracturc  of 
the  base  cxtendin^  through  the  niidiJIe  car  to  the  sinus  ;  (5)  pressure  of  tiimors  or 
dischiu-ge  a.ssociated  wilh  thcm  ;  (6)  infection  from  seplic  wounds  of  the  head.  neck, 
or  mastoid  region  (Macewen). 

The  anatomical  symptoms  of  thrombosis  of  this  sinus  niay  !>e  due  to  (a )  obstruc- 
tive  distension  of  the  superficial  veins  comniuntcating  with  the  sinus,  chiefly  thc 
mastoid  vein  {q.v.)  ;  (d)  mastoid  inflamrnatlon  fttstcitis)  resultinjj  froni  contiguity 
and  from  the  vcnoiis  connection  :  (i^j  phlebitis  of  the  veins  comraunicaling  with  the 
sinus.  espccially  thc  intcrnal  jugular  ( pagc  863).  condy]uid  (pagc  876),  and,  occasion- 
ally,  the  mastoid. 

Thc  subjoct  of  sigmoid  sinus  thrombosis  is  further  considered  in  relation  to  the 
mastoid  !  page  150R). 

Thc  kneč  (genu)  of  the  sigmoid  portion  of  the  lalcr.il  sinus  cxtcnds  further 
innrard  and  forward  on  thc  right  sidc  than  on  the  Icft.  and  this  fact,  togetherwith  the 
larger  size  of  the  right  lateral  sinus  as  comparcd  with  tlie  !cft.  aids  in  cxplaining  the 
greater  freqiicncy  of  sinus  thromiKJsis.  seplic  meningitis,  and  cerebral  aHscess  as 
seque]£  of  oiitis  media  on  thc  right  side([>age  1509).  The  infection  is  carried 
by  the  veins  which  connect  the  mastoid  cells  and  antrum  with  the  genu  of  the 
sigmoid  sinus. 

On  thc  surface  the  top  of  the  curve  represented  by  the  horizontal  and  descending 
(sigmoid)  portion  of  the  lateral  sinus  should  corrcspond  to  a  point  fasteric^  2.5  cm. 
above  and  3.8  cm.  ( i  !4  in.)  behind  the  centre  of  the  auditory  mcatus.  This  is 
about  the  infero-posterior  parietal  angle.  The  superior  limit  of  the  horizontal  portion 
of  thc  sinus  is  represcnted  by  a  line  from  this  astcric  jKjint  to  ,"(.8  cm.  i  \*/:  in. )  above 
the  inion.  The  superior  and  anterior  Iniundar^'  of  the  sigmoid  portion  is  indirated 
by  a  line  from  the  same  point  curving  downward  and  foruard  along  the  skin 
groove  at  the  auriculo-mastoid  junction  10  a  littlc  below  the  level  of  the  cxternal 
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audItory  meaiiis.  Here  llie  sinus  turns  inward  and  forw.ird  10  rcach  thc 
foramon  and  lias  no  further  close  rclation  lo  thc  latoml  cranial  wal!.  A  cun  1 
drawn  12  mm.  ()*j  in.  j  below  tliL-  hnriznnul  and  bchiiid  ihc  vcnkvil  purtiuns  nI  ibe 
curvcd  line  last  duscribcd  rcprcscnis  a|)proximalciy  thc  infcrior  and  poiteiioi 
boundary  of  thc  sinus.  Tbc  wkIi1i  ilius  indicaicd — u  haU  inch — vuries  ;  it  is  usuallv 
ffTcaler  in  thc  dcscending  pari  of  the  sinus.  So,  too.  thc  spacc  intcrvcning 
beiwečn  tlic  ^jcnii  and  ihc  pfistcriur  wall  of  thc  extcmal  auditon'  mealus  may  i-arj 
from  2-12  mm. 

Thc  dircction  of  the  siniLses  is  also  indicated  (Macewen)  by  a  line  Erom  tbe 
iippcr  cdgc  o!  the  cxtcrnal  nunius  lo  the  asterion,  and  by  one  Iroi«  the  lip  ol  ib  ~ 
mastoid  to  tlie  paiiciu-s(.|uaino-nia5toid  junction,  the  laiter  correspon(iing  to  tli 
midporiiun  of  thc  siiuts.  or  that  most  oftcn  involved  in  miildle-car  dis*r;ise.  The 
region  of  dangcr  in  trcphininjj  is  enclosed  (  Birminghani  j  by  tuo  lines.  onefn)mi 
point  3.3  cm.  (ij^  in.)  above  and  3.8  cm.  (i>4  in.)  behind  the  centre  oi  "" 
cxtcmal  auditory  meatus  to  a  poini  12  mm.  (H  in,)  above  thc  inion  ;  ihe  « 
from  a  point  3.8  cm.  (t*4  in. )  behin<l  the  meatus  and  on  the  same  levcl  lo  a  ptiij^ 
12  mm.  (  'j  in. )  beluw  thc  iiiiun,  The  sinus  atmost  nc\er  o\crpasscs  ihcsc  liniiC 
m  eithcr  a  duunuard  or  an  upuard  direction.  and  hence  the  trephine  or  chisel  nuy 
be  safcly  applicd  eithcr  bclovv  or  al>ove  these  lines. 

Practure  of  ihc  base  of  the  skull  may  extcnd  into  the  lateral  sJnus,  in  whick_ 
čase  the  blood  niay  pass  outward  into  thc  tvmpanum  and  lliencc  by  way  of  the  Ku 
chian  tube  to  the  pharynx,  or — it  thc  iympanic  membrane  is  torn — niay  find  1 
niingicd  with  cerebro-spinal  fliiid.  at  thc  exlernal  auditory  meatus  (page  1505). 

For    further    remarks    on    thc    practical  rclations   of  this  important  sinus, 
page  1508. 

2.  Thc  Supcrior  Longitudinal  Sinus. — The  supcrior  longitndinal  sind 
(sinus  sngittahs  supcrior)  ( l'"i,v'.  730)  i.s  an  unpaired  sinus  \vliicli  lies  alung  thc  Hnc< 
attiichnicnt  of  the  falx  ccrebri  lo  ilie  cranial  vault.  It  bcgins  bhndh-  antcriorlv  by  a 
smal!  vcin-hkc  portion  uhich  lies  in  thc  foramcn  ca-cum  bet\vecn  tlic  frontal 
ethinoidal  boiics,  but  sooii  becomcs  a  ime  sinus  which  |xtssc:s  upward  and  back«*ard  j 
the  median  line  of  the  frontal  bone.  bcncath  the  sagitial  sutnre  of  the  parietaU,  and  de 
the  median  line  of  thc  stpjamoiis  p()rtif)n  u(  the  occipital  lo  terminale  at  the  intt-mal 
occipital  proluberance  by  opcning  into  the  lorcular  HerophilJ,  or,  usually,  more 
less  directlv  into  thc  righl  lateral  sinus. 

Thc  sinus  is  triangvilar  in  sectiun  nnd  incrca,sfs  graduallv  in  sizc  from  beforel 
ward,  mcasuring  aUmt   r.5  mm.  in   diaiiictcr  at  the  lcv*-l  of  the  apex  of  the  cr 
galli  and    1 1  mm.  at  its  termination.      lis  lumen  is  usnallv  travers«!  by  niimer 
irregiilar  bands  of  connective  lissne  kno\vn  na  chorda  \\'iilisii,  and  trequently, 
cialty  in  agod  pcrsons,  Pacchionian  bodies,  which  are  nuinerous  along  iis  cou 
projcct  into  it  (Fig.   1039). 

Tributarie«.— hi  thrf.ctus  ami  in  cirly  childhood  the  suiKrriur  InH^itudinal  sinus  comntuo 
cales  u  ith  thc  veinsof  the  nasal  cavity  ihroujih  tht-  for.nmen  ra?cuni,  but  thls  amnrctioi)  i>.  Oisso)« 
in  Ihf  adiih.     In  addition.  it  amimunicates  Mith  llie  nt-islilx>rinif  hl<K)d-lakcs  and  ihrmiKli  <" 
with  the  meningeal  vcins,  nnd  rt-ceives  {a)  l>r.-imhes  fruni  Ihc  adjacent  poriions  of  the 
maKtr  ;  (A)  the  supcrior  cerebral  veins,  from  tcn  to  fifteen  in  minil:>er  (page  877)  ;  nnd  (c)  d 
veins.  some  of  whii  h  liavcrsc  the  paritrtiil  boiit-  and  constitute  emissar^-  veins,  the  most  nodceable 
of  these  bein);  une  which  Ir.iverses  the  parielal  fiiranit-n  I[>age  876). 


Variations.— The  siiix-rior  fonjntudina!  sinus  vanrs  ronsideraWy  in  si^e  and  is  orcasir 
excccdiiiKlv  sniall.  ihe  iritmiarit-s  uhirh  nnmiallv  open  int<itt  pa.ssin)i  downward  in  ih- 
to optn  into  Ihe  inferior  lonptudinal  sinus,     li  has  liecn  obsened  l.i  divid*.-  into  two  I 
tluoughout  a  iKirtion  irf  ius  course,  and  also  to  divide  al  the  apex  of  the  .k  .  ipiui!  Iioiie  into  1 
tninlis  uhirh  follosved  the  lincs  of  the  lamhdoid  suture  tu  oi>en  into  the  later.-il  sinuses.     Vsua 
as  statcd.  thc  sinus  conimunicalcs  mort-  or  li-s.s  direi-llv  with  the  rijiht  lateral  sinus,  bul  occ-a! 
ally  it  may  bend  to  the  lefi  of  the  intemal  ix:cipiul  pr<HiiIx.- ranče  and  open  into  the  left  Uter 

Practical    Considerations.— The  siiperior  longitudinal  siniB  raay  become 
infeclcd  (a)  from  the  scalp  ihrou;>h  the  diploic  veins  ;  <h)  from  foci  of  cercbral  |— 
meningeal  disease  throujjh  the  contiguous  blood-lakes  orthrough  theccrebral  vctn 
(f)  m  childhood  from  the  noše  through  thc  vetns  traversing  the  loramen  ckcuol' 
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"VVlien  the  latler  veins  are  palotu  cpista.\is  inay  be  a  svniploni  oi  cercbral  hvpcraemia 
(as  in  con^estive  headacht-s)  and  mav  rclicve  it.  In  children  qiistaxi5,  in  infants 
oe<tcma  of  the  sca!p  ovcr  thc  antcrior  fontancDc,  and  in  adults  o-tJcma  aver  the  parie- 
tal  and  occipital  rej^ions  are  coiiiinon  syiiiploms  of  throinbosis  ul  tliis  sinus,  and  are 
ea^)y  imdcrslood  in  view  of  its  vennus  tributarics. 

,  N*vi  in  the  st:alp  in  the  mid-line  sometimes  communicato  din-cUv  with  the  sintis 

tby  veins  passing  hettt-ecn  ihc  parietals  or  directiv  throuyh  ihcni  iicar  thc  inedial  edjje. 

1  Traumatic  or  inflai'nnialory  ihrombosis  may  follo«'  a  dcpresscd  fraotiirc  o!  the 

[cranial  vault  li  the  fragment  in\adcs  ihc  liiiuen  ol  ihc  sinus  and  obstructs  or  arrcsts 

rthe  flow  of  blood. 

A  noninfcctive  form  of  thrombosis  is  sometimes  observud  in  connectlon  wilh 

fthis  sinus.      It  has  recrived  thc  natne  of  marasmic  tkrombosis,  as  it  has  usual1y  been 

[associated  with  lA^takncss  and  debi!ity. 

Thc  construction  of  atl  thc  sinuses  prcdisposes  ihem  lo  thrombosis.  Their 
rigidity,  their  \vidth.  the  trabecuke  which  occasionally  crnss  them.  the  peruliar 
manner  in  vvhich  they  are  preveiiled  froin  fjcing  loo  rapidlv  dcpleted  durinjj  inspira- 
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Hud  has  boeii  >i-LLiuiii:4  to  kft  o(  tnid-sagitul  plane  rhiI  bniin  removcd.  sliowiiig  dural  »cpia  tii  natttion; 
l«nniajil  ponlons  ol  Mtme  cupenor  c^rcbnil  vdnt  are  i««ii  upon  the  surlace  ol  \n\x  cn'ebri. 

tinn  when  the  lovvering  of  prt-ssurc  takes  plače  in  the  greal  rerv-ical  veins  (pagc  878), 
and,  in  the  čase  of  thc  longitudinal  sintL*;.  the  direclion  in  \vhich  the  blood  from  the 
cerebrat  veiiis  enters  at  an  obtusc  or  righlangleagainst  the  current,  ali  tend  toretarti 
thc  flow  of  blood  and  favor  coafjulation.  When  lo  ihese  conditions  is  added  a 
deficient  supp!y  of  po35ibly  defecti\'e  blood,  as  in  exhaiistion  or  dq>letion  froin  pro- 
fuse  diarrhu;a.  tnarasmic  ihrnmhosis  is  apt  to  nrcur  '  M:tcewen). 

The  line  of  the  sinus  beijins  at  the  root  of  the  noše  and  nins  in  thc  mid-line  lo 
the  exicrnal  (»ocipital  protuberance. 

Rarelv  tfiere  are  fnund  in  the  mid-line  of  ihe  v'ertex  sniall  roducible  svcilinjjs  to 
which  are  fc'ebly  transmjtted  the  brain  pulsalions.  TIiey  are  subpcricranial,  contain 
venous  blood.  and  connect  vvith  the  lonj^ntudinal  sinus  throuj;h  apertures  in  theskull, 
either  congenital,  ihe  result  of  bone  disease  oratrophy,  or  due  to  accident. 

\  3.  Thc  Inferior  Longitudinal  Sinus.— Tlie  infenor  lontjitudinal  sinus  ^  sinus 
sagfttalis  inferior  i  i  Flij.  756  )  is  an  tinpaire<l  sinus  which  lies  in  the  infmor  or  frec  edge 
of  the  falx  cerebri.      It  begins  at  about  the  niiddle  of  the  border  of  the  falx  and  passes 
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backwar(],  gradually  increasing  in  sizc,  to  the  junction  of  the  (alx  with  tht  tmiciriuio 
cerebelli,  uhere  it  opens  intu  the  straight sinus.  Itreceives  small  tributahcs frrun ibc 
Ialx  and  sonitlinifs  ;ils(t  fruni  thi;  curpus  cullusum. 

4.  The  Straight  Sinus. — The  straijiht  sinus  (siniut  recttts)  (Fig.  756),  alw 
unpaired,  lies  along  thc:  lino  of  junction  of  ihe  fal,\  ccrobri  wiih  iht-  lentorium  cercbcili. 
It  is  formed  at  thc  antcrior  border  of  the  tentorium  by  ihe  junction  of  thtr  inierior  luogi- 
tudinal  sinus  and  thc  yrcat  ccrebral  vcii)  (tt/ut  Ca/cni)  (page  877  ).  and  is  direcKd 
backward  to  (ipen  into  tht:  torcular  Herophili  or  more  usuallv  into  the  left  lotend 
sinus. 

In  addition  to  the  two  trunks  by  whose  union  it  is  formed,  it  rcceives  a  number 
of  small  branches  from  the  tentorium,  branches  (rom  thc  posterior  portion  of  tht 
medial  surfaces  of  the  cerebral  hemispheres,  and  somctimes  a  median  sup«rior  ca*- 
bellar  vein. 

5.  Thc  Occipital  Sinus. — Thc  nccipital  sinus  (sinus  occipiialiK  )  (Fi(i.  757  '  i* 
an  unpaired,  or  in  šotne  cases  a  paired,  sinus  which  desct-nds  from  the  torcular }  lerophili 
alotig  the  line  of  attachment  of  ihe  falx  cerebelli  to  the  jKJstcrior  border  of  the  foramen 
mu^num.  There  it  divides  into  t\vo  trunks,  ihe  marginal  sinuses.  which  p^st 
forward  alonj^  ihe  mar>iin  uf  tht-  funimi-n  maijnum,  one  on  one  sidc  and  one  on 
the  other,  to  open  into  the  bulbus  superior  tif  the  corresponding  intcmal  ju^^ulai 
vein. 

The  ocdpital  sinus  receives  as  tributaries  brancfies  fnsm  the  falx  cerebelli  and 
the  adjacent  portions  of  the  dura,  and  alsn  some  vcins  from  the  inferior  surfacc  of  ihc 
cerebellum.  At  the  posterior  border  v\  thc  foramen  niagnum,  u'here  it  bifurcatesto 
form  the  marginal  sinuses,  it  niakes  connection  with  the  vcina  of  the  posterior  spinal 
plexus. 

Variations. — The  occipital  sinus  is  occasionallv  wantin^,  and  fr(7qucntly  rxtcnds  onK*  as  br 
as  the  posterior  border  of  ihe  foramen  nia^uni,  tlic  marginal  sinuses  bt-ing  undeveloped.  Il 
may  open  above  inlo  cither  the  right  ur  left  laieral  sinu^,  or  inlo  the  straight  sinus  a  shon 
distance  before  its  terminalion. 

6.  Thc  Cavcmous  Sinus. — The  cavernous  sinus  (sinus  caveraosus)  (Fig.  757) 
is  a  paired  sinus  of  considerable  size  which  eslends  along  the  sides  of  the  body  of  the 
sphennid  bone  from  the  sphenoidai  fissure  in  frnnt  to  the  apex  of  the  petrous  portion  oj 
the  temporal.  It  measures  ahout  2  cm.  in  Icngth  and  has  a  diameterof  about  1  cm. 
and  isalmost  cjuadrilateral  in  cross-section.  Its  c-xternal  diamcter  does  not,  howcvcr, 
represeni  the  actual  capacily  of  its  lumen.  since  this  is  grcatly  reduced  in  size  ( i )  by 
being  traversed  by  numeritus  irabecula^  from  uliicli  fringe-like  prolongations  hang 
freelv  intu  the  bluod-current,  a  seclinn  of  the  sinus  having  very  much  the  appt.-aranc« 
of  a  section  of  the  corpus  cavernosum  jienis,  whcnct  the  name  bestowed  upon  it  bv 
WinsIow  ;  and  (2)  by  the  fact  ihat  tht-  intemal  carotid  artery  and  the  abducent 
(sixth  )  ner^'e  travcrse  it,  whilc  ccrtain  other  of  the  cranial  nerves  are  embedded  in  its 
oulcr  wall.  Thosc  nerves  are  the  oculomotor,  the  pathetic,  and  the  ophthalmic  and 
maxinary  divisions  of  thc  trigcminus,  which  lie  in  that  order  from  above  downward. 


Tributaries. — Al  the  sphenoidai  fiitsure  the  cavernoas  sinus  receives  Ihe  ophthalmic  \'ein 
and,  fariher  back.  occasfonallv  the  hasilar  vein,  both  of  which  are  described  laier  on  (paRf  877). 
In  addition,  it  rercivtrs  vi-in^  from  tht-  neighlx»ritiK  jMirtions  of  the  dura  mater,  and  has  ojnnecting 
with  it  Ihe  spheno-parietal  and  the  intercavemous  sinuses.  *l"hese  latter  are  transverse  sinusacs 
whifh  pass  across  (n-l^cen  the  tw'o  cavt-mou-;  •;inuses,  the  one  Iftinu«  lntercavem*iatift  anien«r) 
passins  m  front  of  the  5vella  turcica  and  ihe  other  (sinuft  intercavcmonuit  (m«ierjc»r)  l>clund  that 
cavity,  and  thev  receive  tiranthes  from  the  dura  mater  and  from  thc  pitnitarv  lT<x]y.  Thc  two 
sinuses.  logether  wiih  ihe  ixirtion  of  the  ravemnns  sinus  lx*tween  iheir  terminations  on  each  side. 
form  what  is  ustially  termed  the  circular  tinus  (ftlnoK  ctimlarlft). 

Besidcs  the  vesscls  which  are  tr\ily  tributaries.  the  cawrnous  sinus  also  has  connnrted 
with  it  certain  vessris  whirh  art-  emissHr>-  in  funcUon.  leadinj;  blood  away  from  it.  Thetwo 
petnisal  sinuse?*  in  u-hrch  it  terminales  are  of  this  nnturr.  In  addition.  veins  pass  from  its  utider 
surface  (rl  through  the  foramen  ovale,  along  wilh  the  mandibiilar  division  of  the  nrigeminal 
nerv-e.  to  communicate  with  the  ptervgoid  piexws  ;  (a)  ihrouRh  ihe  (ibrous  tissueu-hich  closes 
the  foramen  lacerum  mrdinm  :  {3)  ihrou^h  the  foramen  of  \'e«ilins.  when  this  exists  ;  and  Ul 
occ<tsiona1ly  through  Ihe  foramen  rotimdnm  wllh  thc  maxillary  division  of  thc  trigeminal  nerve. 
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VVhcre  the  tntemal  carutid  cntcrs  thc  cavtmous  sinus  nt  thc  tntcmal  orifice  of  thc  corotid 
caiial  tlie  sinus  pruiects  duunuard  around  the  arttrr)'  in  ^  funnt:l-shapt.-d  manntrr.  and  from  it 
there  ariscs  a  clusc  nct-wiprk  *tf  vciiis,  thc  CArotid  plexu8  ur  carotid  sinus,  uhkii  c»mplctcly 
invcsls  ihe  artery  thriiujflioui  iis  cuiirse  ihrough  the  ciirutid  c.'Ui:tl.  M  the  1ow(rr  upeiiing  of 
which  it  is  conlinued  into  one  <*r  lwu  v«iti$  which  op«»  inlo  tlie  inttma)  ju^cular. 


Practical  Considerations. — ^The  •  cavcnious  sinus,  ihough  less  frequently 
affccted  with  ihromlx)sis  than  anv  other  large  sinus,  may  bccome  iiifected  from 
foci  appareiitly  far  removed,  throu^h  ihc  cxira-orbital  coininunioations  of  the 
ophthalmic  veins  (p;tgcs  879.  880).  Tlitis.  carbuiiclc  of  llic  fate.  cancnim 
oris,  aJveolo-dentid  pcriostitis,  ulceration  ol  tlie  Schneidenaii  mucous  membrane, 
einpyema  of  the  maxiUary  antrum,  abscess  of  the  frontal  suius,  ostt:omyelitis  of 
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thc  frontal  diploic  lissue,  tnay  each  be  lollowed  by  cavernous  sinus  thrombosis. 
In  thc  prcscnce  uf  thrombosis.  ihcre  are  two  j;roups  of  prcssure  symptoms  (a) 
venoua.  causin);  cxophthalmos.  cedema  of  the  eyclids  and  of  the  correspondinjr  side 
of  the  root  tif  ihe  ni>se,  and  some  chemosis  ;  (6)  nervous.  causing  ptosis,  strabtsmus^ 
variations  in  thc  pupil.  pain,  etc. 

Arteriovenous  ancurism  betueen  this  sinus  and  the  inrernal  carotid,  in  addition 
losimiEar  symptoms  ni  venous  ohslruction  t  page86.^).  often  Hkewisc  causcs  i>aralvscs 
in  the  Histribmion  of  the  ihird,  the  fonrth.  and  the  ophthahnic  division  of  the  fifth 
cranial  ner\cs.  whvch  lie  in  thc  dura  mater  on  the  onler  uall  of  the  sinus,  and  of  thc 
sixth  nervt,  vvhlch  is  in  close  relatioci  to  ihe  interna!  carotid. 

The  bulk  of  tl\e  bUiod  of  the  contents  of  the  anterior  and  lowcr  portions  of  the 
akuU  emptiesinto  the  cavernous  sinus:  tlwt  of  tlie  remaininjj  pnrtion,— incliidinjj  ihe 
gfreater  part  of  the  cerebrum.  the  cerebellum,  thc  pf)ns,  and  the  cerebral  peduncles 
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— chieflj'  into  thc  tributaries  of  tho  lateral  sinus.  The  two  sinuses  through  ti* 
superior  petrosal  sinus  and  other  vcnous  channels,  liave  frec  aiuistomotic  coniimKtn 
■fthich  eflcciuallv  tends  lo  ctjualize  or  cHstribute  blootl-pressurc. 

The  comniunicattoti  bi:twceti  tlie  two  cavernous  sinuse.')  through  tlic  basilar^nte 
— or  plexus — .iiul  ilie  circular  sinus,  is  an  imjiortant  jKirtion  of  ihe  itiecluni^m  bv 
which  the  pressure  of  venous  blijod  vviihin  thc  skul!  is  c<iualized.  Tliis  ianiccoin- 
nmuicalion  may.  however,  in  a  čase  of  anitrio-venous  aneuri!^m  ( i^idt  supra  i  hring 
aboul  iiivulvcnieiit  of  ihe  orbit  on  the  othcrsidc,  ihe  blood  froin  the  aneurism  entmng 
the  oppositc  sinus  by  way  of  tbese  intcrcoroitiuntcating  sinuaes.  or  infcctkin  may 
follow  ihe  same  channet. 

7.  Thc  Spheno-Parietal  Sinus. — The  spheno-parielal  siniis  (sinus  spbm*- 
parielalis  1.  alM.>  kiiuwii  from  ib>  pusiiion  as  ihu  sinus  alw pan'tt,  arises  ai  the  vmirt 
exiremity  of  ihc  lesser  wing  tif  the  sphemiid  from  ono  of  thc  menin^ca!  vtins  jiul 
passes  horizontally  inuard,  under  cover  of  the  posterior  fx)rder  ol  the  lesser  M-injj.  to 
reach  thc  cavernous  sinus  near  iis  antehor  extremily.  It  receives  dural.  diploic.  and 
some  oi  tlie  anleriur  ci-rt-bral  veins. 

8.  The  Superior  Petrosal  Sinus. — The  superior  petrosal  sinus  (sinus  pcirnsiu 
superior)  is  the  smaller  of  tlie  hvo  sinuses  into  uhich  the  cavernous  diiides  at  thr 
ai>ex  of  the  petrous  portion  of  thc  temporal.  Jt  (Kisses  outward  and  back»eird  along 
the  riupfrinr  lxvrdir  of  the  jietroiis  hniie  aii<l  opens  into  the  latenil  sinus  just  at  tli 
point  \vliere  it  lejives  tlie  line  of  attachment  of  the  tcntorium  cerubelli  to  becume  the 
si^iDiiid  sinus.  The  sujjcrior  petros;il  sinuses  receive  some  sniall  tyniiwnic  v«ns  and 
some  branclies  from  the  cerebelluni  and  cerebrum. 

9.  Thc  Inferior  Petrosal  Sinus. — The  infenor  i>eirosaI  sinus  (kipus  firtrtKos 
iuferitir)  is  the  lar^er  terminal  bi-anch  of  the  cavernous  sinus,  and  cxtend^  from  ibe 
posterior  extremity  of  that  sinus,  at  thc  apex  of  thc  petrous  portion  of  tlie  teniponil 
Ix)ne.  afong'  tlie  |>etro-occipital  siitiire  to  the  juj^ular  i«L»ramen,  whc-re  it  opens  into  tbe 
superior  bulb  of  the  jugular  vein,  or.  frequcntly.  into  the  vein  belo\v  the  bulb. 

In  addition  to  small  br-incbes  from  the  neighborinj;  porttons  of  the  dura  .imi 
from  the  cerel>clluni.  pons.  and  medulla  obloiigata.  the  inferior  petrt»sal  sinus 
receives  some  internal  auditorv  \'eins  and  an  anlettor  rondvhid  vt^in  uhich  anse. 
b^m  a  plexus  surrounding  ihe  hvpoglossal  ner\e  in  its  course  throitgh  the  antenor 
condvloid  foratnen.  In  its  anterior  pordon  the  sinus  is  aiso  in  communication  wilh 
the  basilar  sinus. 

10.  The  Basilar  Sinus. — The  basilar  sinus  (pk'X«s  basilaris),  also  tcrmed  thc 
Iransvrrse  sinus,  is  usnallv  a  plexus  of  sinuses  rather  than  a  single.  distinct  sinu.v 
It  occupies  tho  dura  mater  uhirh  cf)vers  the  Kisilar  process  of  the  occiiiical 
bt>ne  and  comniuiiicates  with  the  inferior  pctrr«al  and  postrrior  intercavemous 
siimses  in  front,  and  tjehintl.  ait  the  anterior  border  of  thc  foramen  niaj^num.  with 
the  anterior  spinal  plexus.  h  receives  branchcs  from  the  medulla  ubinngnta  and 
from  the  dip|()c. 

Practical  Considerations. — Fracture  of  the  base  of  the  skull  through  the 
posterior  [  cerehellar  )  fossa  may  involve  the  basilar  plexus  of  sinuses  and  be  follovrd 
by  an  intracranial  hemorrhaKC  which  slowly  oozes  through  the  line  of  fracture  and. 
foll4>winy  the  lincs  of  vessels  or  nerves,  ultimately  causes  svvelling  and  ecch\Tno5b  of 
the  skin  of  the  neck  ;  the  latter  is  apt  to  show  tlrst  anterior  to  the  tip  of  the  mastoid, 
tu  wiiich  region  the  blood  is  conducted  by  the  cellular  lissuc  around  the  auricuUr 
artcr>*.     Il  spreads  ihence  upward  and  back\vard  in  a  curved  line. 

The  DtPLorc  Veins. 

The  spaces  of  the  diploe  are  iiTiversod  by  n  rich  plcxus  nf  veins.  characleriied 
by  the  thinne^s  of  their  walls  and  opeiung  by  numerous  small  communicating 
branchcs  either  into  the  veins  of  the  scalp.  the  niiddic  mentngeal  veins.  or  the 
cranial  sinuses.  Some  larger.  although  rather  inconstant.  stems  also  arise  fmm  the 
plexus  and  form  what  are  tcrmed  the  diploic  veins.  Of  tliese,  lour  are  U5ua]ly 
recognized  (Fig.  758). 
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I.  Tlie  anterioi  diploic  vein  i,  v.  dipiulca  franiuliHi  dcscends  m  the  diploe  of  tlie  trontal  bone 
and  at  Ihv  Icvd  tii  ilic  siipru-urbiLil  iiotch  uiM:ns  uilhcr  iiitu  Llic  AUpni-i^irbital  or  liplitlmlinic  vcin. 
It  coramunicites  witli  ihc  juilcrior  tcmpural  tliploic  vein  and  aiso  with  the  froiUal  vdns  and  ihc 

■  superior  lon^tudifLiI  sinus. 
2.  Tlie  anterior  temporal  diploic  vein  {r.  ili[fUnca  uinpuralJM  autcrjur )  passcs  dounu-ard  and 
foru'ard  in  l\w  diploe  ut  the  anlerior  purtiun  af  the  pariulal  txiiie  and  upeits  t;lUlex  illlu  a  deep 
lemponil  vein  or  into  Ok-  spheii"-|>Hrielnl  Mtiiis. 

3.  fhv  posterior  temporml  diploic  vein  (v.  diiiloica  tenporatis  poHterior)  passes  do\vnward  in 
the  Hiplop  iif  the  posterior  part  ui  the  parieUl  lione  and  usuallv  opens  iniu  the  mastoid  emissnry 
vein,  thus  comimn)ii-':itin};  ivith  ihe  laleral  •iinus.  h  also  coniiiiunicates  wil]i  tlie  poslerior  aurio 
ular  vein  and  may  open  into  il. 

4.  The occipitai  diploic  vein  ( v  diploko  DCcipitaliM )  passes dou^nuard  in  the  aquamous  portioa 
uf  theoccipital  bone,  not  far  froniihe  median  line.  amlojK-Misetiher  into  the  occipital  vehi  or  into  the 
occipital  emissary  vein.  ))y  u'hich  it  coimnuiiicaies  \vith  the  torcular  Heruphih  or  the  latera)  sinus. 
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Oster  uble  ol  skull  hu  been  removcd  lo  eipoM  vcnou«  «pacc«  0I  diploft. 


Practical  Considerations. — The  diploic  veins  bein^  incapable  of  eflectivc 
contraction,  blecd  vcry  (rcelv  and  pcrsistcntiv,  and  are  sometimes  a  source  of 
embarrassinent  durinjj  operations  on  the  skull.  TKrou^jh  thcir  Communications 
with  the  veins  of  the  scalp  on  the  one  hand,  and  with  the  endo-cranial  sinuses 
and  meningeal  veins  on  the  othcr,  they  mav,  as  in  some  cascs  of  compound  fractiire, 
convcy  tnfeciion  frnin  the  sitrface  lo  tlic  dipkuL-.  causlng  ostcomvcIitU  and  nccrosis. 
or  within  the  cranium.  causitiji  septio  meningitis  or  sinus  ihrombosis.  Py;fmia 
has  follftwed  an  infcctlve  phScf^iiiis  of  llie  diploic  veins  ihemselves.  Diploic  infc^clion 
introtincod  from  \vithoiit — pyo>jenic — or  llinuti^h  the  l>li>i>d  — tiiberculous — is  apt 
to  spread  rapidly  withi»  the  diploic  tissue  ilself,  as  well  as  to  the  underlying 
siructures. 

The  Emissarv  V^kins. 

The  term  emissan^  vein  is  applied  to  those  branches  which  placc  the  sinuses  of 
the  dura  mater  in  comnmnicalion  with  veins  external  to  the  cranial  cavitv.  ming 
the  term  in  its  broaiiest  sensc.  the  emissary  veins  are  verv  numerous.  sincc  both  the 
diploic  and  the  meningeal  veins  might  be  regarded  as  such.  as  well  as  the  carotid 
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plcAus  (page  873)  and  the  ophthalniJc  veJn  ( page  879),  ali  these  making  connectnns 
with  the  sinust^,  on  the  one  hantl,  and  \vith  fxtracranial  veins,  on  ihc  other.     It  U 
customarv,  howcver,  tu  limit  t!ic*  term  10  ccrtain  vcJns  whtch,  for  llic  most  pon^J 
traverse  s]>ecial  furainina   in  the  cranhil   ualls.  a  ft-tt-.    however.    passing   ihru 
furamina  whose  principat  content  is  one  ol  ihe  crunial  nerves. 

1.  Thepahetal  emiB8Bry  vem  t  cmiiiiuiriuBi  iiaritink  ),  rathcr  varialjle  in  sizc.  travcrscs  the  car- 
respundini;!}'  variabK-  paricial  luraiticti,  pliicitig  llic  bU(A.inur  luii^iiiidJnal  iiinus  in  cunuiiunication 
wuh  Uie  veins  ol  tlie  scalp. 

3.  The  occipttal  einisBaTy  vem  (emiMarium  »cciplulc)  Iraverees  the  occtpital  prutubcroocc 
and  places  the  torcular  Herophtli  or  one  or  the  other  ol  the  lateral  »inuscs  in  cummunkatton  witb 
the  occipital  včins.  lis  size  Is  variable ;  it  usua]|y  receives  the  uccipital  diploic  vein.  and  nu> 
periorate  onIy  the  cxiLTnal  or  the  iiiienud  tiiblc  of  the  occipital  bone,  represcnting  in  snch  cast-. 
the  terminal  pt>rtioii  of  ihe  diploic  vtin  raihcr  than  a  trne  ennss;tr>-. 

3.  The  maatold  emissar/  vein  ( imi»fuirlaiii  mn»li>jdcuai )  pa<Aes  throu};h  the  mastoid  fnnunen 
and  pUces  t)>e  lateral  sinus  ui  conununitration  \v'ld)  etthrr  the  uccipttal  nr  the  posterior  aunciikr 
veins.  It  is  oa:a.siuiiHll>  waiitiiiK,  and,  on  the  other  hand,  iiiay  be  so  lai>re  as  to  npt)ear  lo  tie 
the  continuatiun  of  the  lateral  sinus,  the  terminal  ponion  oi  that  vessel  betuecn  the  mastoid  and 
ju^ilar  foramina  being  gTcatly  reduced  in  size. 

4.  The  posterior  coadyloid  eroiBsaxy  vein  (eatimanun  condylol<1caB )  is  very  mcoiistant,  iind 
uhen  present  iraverses  the  |H>stcrior  condyloid  foramcn,  extcnd!ng  between  the  lateral  stnus otM 
tts  lermination  and  the  vertcbral  veins. 

5.  Tlie  anterior  condy1oid  erniagar/  vein  (rvtc  cuiiali«  hy]<UKl<iMi  i  is  a  net-%vork  which  sur- 
rounds  the  hvjjoglossal  nen  e  in  its  cuurse  tlinmgh  the  anteriur  cundyluid  funtmen.  From  the 
p)cxus  two  veins  arise,  one  of  u-hich  passes  to  the  infcrior  petrosal  sinus  and  the  other  lo  the 
vertcbral  veins. 

6.  The emistories  of  the  foramen  ovale  \  rctt  (»raiiiiniH  ovolis  I  are  iornied by  tuo  vrins  uhicti 
communicate  nlK)ve  with  the  cavemous  sinus  and  pa*«  t<i  the  fonimtirn  nvalf.  u  here  tKey  Jorm  a 
plexus  Mirroundjng  the  niandihiilar  division  of  the  trigeminal  nerve  and  conmiunteate  with  the 
pterygoid  plexus  of  veins.  (>cca'iionaHy,  al«),  a  siniihir  plexuK  accompanies  the  maxillary  divisioo 
of  the  trigeminus  throiigh  the  foranien  roinndtmi. 

7.  The  emJ8»ary  vein  of  the  foramen  of  Vevalius  is.  like  the  foramen,  inconstant,  uccurrin^ 
(rtily  aUiut  imtt  in  three  cascs.      It  exiends  betueen  the  cavernous  sinus  and  ihe  pterygoii 
plexus  uf  veins. 

«.   FinaUy,  a  i^riable   ninntier  of   ^mall  veins  pass  through  the  conneciive  ii»tue  uhi 
clofK-H  the  foramen  lacenim  medium  ,uid  plače  the  cavemous  sinus  in  communicatiorn  wilh 
pter)'guid  plexus. 
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Practical  Considcrations. — The  rclatlons  ol  the  emis5ary  veins  explain  many 
CflMS  oi  spread  oi  e.\tra-craiital  infection  to  the  meninges  and  ihc  siniises.      If  ihc 
werc  no  cmissarv  veins,  injuries  and   diseascs  of  the  scalp  and  skviil  u*ould  k 
haU  iheir  scrionsncss  (Trevesl.      Infected  uound^  ol  tlic  scalp,  cellulitis  or  cn-sipell 
involving  that  slmcture.  osteomvelitis.  or  necrosis  oi  the  craniai  bones  may  throud 
the  eiiiissarv  veins  resnlt  in  serinns  iiitra- craniai  disease.      The  largest  of  ihcse  ve« 
ia  iiKiiidlv  the  mastoid,  the  comniunication  belween  the  lateral  sinus  and  the  occipit 
or  posterior  auricular  vein  {vide  supra).     This  relation  and  the  considerablc  qua- 
titv  of  hlood  carried  by  the  mastoid  \'ein  are  thought  to  explain  the  suppi^sed  efi« 
of  lecelirs  or  blisters  applietl  Ijeliind  the  ear  in  cerebral  hvpera-niia  or  Inflamrnalk 
CAperiallv  as  ncarlv  aH  the  blood  of  the  brain  loaves  it  through  the  latend  sinusi 

Thi-v  alwi  explain  the  extensive  cedema  beliind  the  ear  and  around   the  mastc  

i.  i.-n  oltrn  seeti  In  lateral  sinus  thromlx)sis.  Pus  has  formed  in  the  cerel>el!ar 
!  .■.  i  tnitside  of  the  signn^'id  sinus,  made  its  cxit  thrnugh  the  mastoid  foramen  and 
jipIMfircd  as  an  occipito-cervical  abscess  (Erichsen).  The  escape  of  pus  by  the 
matttoid  foramen  indicates  exlradural  pus  in  the  cerebellar  fossa  aNiut  the  sigmoid 
groovc,  wtth  the  probabiIily  that  signioid  sinus  thrombosis  exists,  especUlly  if  the 
maiioid  vein  is  itself  thromboscd  (Macewen). 

In  iiiippuralive  sigmoid  sinus  disease  the  posterior  condyloid  vejn  may  coni 
inicrlion  to  the  ccllnlar  tlssiic  in  the  upi>er  part  of  the  posterior  cervic:U  triang 
cau«in^  absress  lx'neath  the  deep  fasria  ;  or,  as  a  resuli  of  cerebellar  pachymc 
ingilia,  ihrre  may  be  phlebitis  of  thjs  vein,  with  marked  tenderness  in  the  sa^ 
reuion,  Ihc  emissary  veins  are  iniportant  agcnts  in  the  equalization  of  intra-crar 
preMiiire. 
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Tjie  Cerkhrai.  Vkins. 

The  cerebral    veins   (vv.   cercbrij    ccjnvey  the  blood   carried   to  the  brain   by 

'the  cerebral  arteries   lo   thtr  sinuses   oi   the  iIufh   m;Ut*r.      They  tlifier  from   must 

of  thu  uther  veins  in  that  thcv  contain  nn   valvL-s,   thcir  walU  are   vcrv   thin  and 

dcstilute  of  inuscle-tissue,  and  tlK-ir  arrangement  docs  not  urtually  follow  tliai  of  ihc 

arteries. 

1.  The  Supcrior  Cerebral  Veins. — The  supcriur  cerebral  veins  (vv.  cerebri 
superiores)  are  from  eijflu  to  twe]ve  in  iiumber,  draining  the  upper.  lateral  and  medlal 
siirfaces  of  the  cerebral  hemispheres.  They  fo]low,  for  the  most  part,  the  sulci  uf  the 
hcmiispheres,  althoiigh  connectcd  across  the  gj'rl  by  numcrous  anastomoses,  and  they 
open  above  into  the  superior  longiludinal  sinus.  The  various  veins  show  a  tendenc/ 
to  incTaise  in  slze  iroin  before  backward,  and  whi]e  the  anterior  oncs  have  a  course 
almoat  at  rlght  angles  to  the  superior  lon^itudinal  binus,  the  more  posterior  ones  are 
directed  fnnvard  as  well  as  up\vard  and  open  ob]iquely  into  the  sinus  and  in  a  direc- 
rion  contrary  to  the  flow  ni  the  blf)od  containcd  wtthin  it. 

2.  The  Middle  Cerebral  Vein. — The  middle  cerebral  vein  (v.  cerebri  meilia ), 
also  termed  the  supcrjiaa/  S}'/via»  vetn,  lics  supcrSciall/ along  the  line  of  the  Sylvian 
Assure  and  opens  l>eIow  into  either  the  cavcrnous  or  the  sphcno-parietal  sinus.  It 
receives  affluents  from  the  surface  of  the  brain  on  either  side  of  the  (issurc  and  ihrough 
these  anastomoses  wtth  both  the  superior  and  inferior  cerebral  veins.  One  of  these 
afHtieats  which  Viea  approximately  along  the  line  of  the  fissure  of  Rolando  is  usually 
of  large  size  and  communicales  direcdy  wiih  one  of  the  su]>erior  cerebral  veins,  the 
two  forming  what  is  known  as  the  ^r^raf  anasiomolic  vctn  of  Trohrd,  uniting  the 
superior  lonyitudinal  sinus  willi  the  inir<1ian  ccrL-bral  vein, 

3.  The  Inferior  Cerebral  Veins.— The  inferior  cerebral  veins  (vv.  ccrcbii 
inferiores )  are  a  numlx;r  of  smal!  vcJns  which  occupv  the  inferior  surfaces  of  tlie  hemi- 
spheres.  Thcv  are  someivhat  irregular  in  iheir  arrangement,  those  of  the  frontal 
lob«-i  anastomt>sin^  with  the  sujierior  cerebrals  and  opening  into  the  anterior  portion 
of  the  superior  loagitudinal  sinus,  while  thosc  of  the  tcmporo-sphenoidal  region 
anastomose  with  the  middle  cerebral  and  open  into  the  sphono-parielal.  cavenious  and 
superior  peirosai  sinii^ie^  and  into  the  hasJIar  vein. 

4.  The  Grcat  Cerebral  Vein. — The  greal  cerebral  vcin  (v.  ccrcbri  macna), 
aiso  known  as  the  frcrt/  vein  of  Ga/en,  is  a  short  slem  about  i  cm.  in  length  u-htch 
is  formeti  beneath  the  splenium  of  the  corpus  callosum  in  the  neighborhood  of  the 
pineal  body.  by  the  union  of  the  two  internal  cerebral  veins.  It  passcs  backward 
and  upward,  curvJng  araund  the  posterior  extremicy  of  the  corpus  callosuni,  and 
terminates  (Fig.  756 J  by  opening  into  the  anterior  end  of  the  straighl  sinus. 

I  Tributariea.— The  jcreat  cerebral  vein  isformed  by  the  union  of  thetvo  (a)  internat  cerebral 

v«ins  \vv.  cerebri  iiuern«),  alit«}  known  as  iho  smafl  vtins  of  Gatcn.  Tbcst-  art  stttiatcd,  one  on 
either  side  of  the  median  Hne,  in  the  vehini  interiKisitiim.  which  fomis  the  roof  i>f  the  third 
venlrlcle.  Each  is  fonned  at  the  furamcn  of  Monr«  by  the  union  of  three  veins.  the  choroid  vein. 
the  vt;in  of  the  septuni  lucidum.  and  the  vein  o(  the  oiriius  strtaium.  The  choroid  vein  ( *-.  chori- 
oldea)  seenw  lo  1xt  ihc  din^ri  coniinnaiion  of  ihe  internal  cerebral  vem.  h  liejiins  ai  ihe  junc- 
tion  of  the  body  and  descendinu  honi  of  the  Inleral  ventricie.  passes  forward  alrirtR  the  flocir  of 
the  ventricie  in  the  outer  cdpe  of  the  choroid  pk-.\us.  and  opens  at  the  foramen  of  Monro  into  the 
internal  rerebral  vein  of  iLs  stde.  The  vein  ol  the  septum  lucidum  i  v.  scpli  pclluciili )  passes 
backward  along  ihe  oiitcr  iveniririilar )  surface  of  ilie  septimi  liiri<Ium.  n-nirninij  ihe  tikn«!  from 
the  head  of  the  caudale  nucieus  and  nei^hlmrinK  parts,  and  the  vein  of  the  corpus  striatum  { v. 
termioali^l,  which  drains  the  lenticular  nurleus  and  to  a  ccrtain  extent  the  caudate  nncicus  also, 
I>as.ses  hackuard  in  the  groove  between  the  corpus  striatum  and  the  optic  ihatamus  (strla  termi- 
nalis). 

{h)  The  posterior  vein  of  the  corpus  callosum  t>as<iefi  backwnrd  from  about  the  middle  of 
the  superior  surface  of  the  o)ri*>-'s  caUosum  and,  Ijending  around  the  splenium,  empties  into  the 
great  cerebral  vein  or  into  the  internal  ceref»ral  vcin  near  its  terminalion.  It  receives  blood 
from  Ihc  rorpus  rallosimi  and  from  the  median  surface  of  the  hemisphere. 

(c)  The  basdar  vein  (v.  fratuili«)  is  a  larjje  paired  vein  which  arinfs  at  the  anterior  [)er- 
forated  spacc  !»>■  the  junction  of  the  deep  Svlvian  vein  wiih  the  anterinr  vein  of  ihe  corpus  cal- 
losum. it  passes  backtt'ard  over  the  optic  irart  of  ils  side  and  then  cur\'es  upward  around  the 
crus  cereliri  to  reach  Ihe  dorsal  surface  of  the  brain-stem,  where  it  npens  into  either  the  great  or 
Ihe  internal  cerebral  vein.     Orasionally  the  terminal  pnrrion  which  bends  up^-.ird  around  the 
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cnis  is  iHckinji:,  thc  vcin  tht.n  cmptying  tntu  thr  cavcmous  sinus.     The  dcep  Sylvian  vein  \\^.v  I 
is  iLs  main  stem  o/  ongin,  l)enins  in  a  nunibtr  ui  vesbcls  uhicl]  raniily  ovt-r  ihr  surtan  .   ■ 
insula  I  Lsland  o£  Reil )  and  jMiiscs  duwnward  aiui  lorw  urd  at  ihe  bonuin  ul'  t>n.'  S)  Iviaii  tiv-,.  - 
becoint.-  ciMiLinuuus  vviili  Uit*  tiasilar  u.i  tht;  antcrJor  |>etionited  spacc.     Occasionalh  n 
wlth  Iht  lowcr  [M-irtion  <ji  Ihc  iniddlc  ccrebral  veiii  or  o\k:i}s  wllh  ii  jnio  tbt-  sphcno  [>i 
sinus.     The  anterior  vein  of  tbe  corpus  callosum  corrtfspunds  tu  iJic  ^nteriur  cx-rehclUr  .     >  r . 
sometinifs  it-nnc<l  ihc  anirriur  leiitral  vein  ;  ii  ariscs  on  ihc  anicriur  part  ol  Ihe  U|*iicrr  -1  * 
of  tht  corpuii  callosum  and  Jiends  duvviivvard  around  Ihe  geuu  to  unite  wtlh  Ihe  dcvp  r 
vein  at  the  antcriur  iK-rtorated  siKice. 

The  basilar  vein  dralns  ali  thc  central  part  vi  Ihc  base  al  i\k  hrain,  and,  in  addttiun  \u  the 
lwo  vcins  which  are  regardt^l  as  JLs  steins  oi  ungin,  ii  rtceives  hnmtbes  froni  Uie  optii  »•  ■• 
Ihe  «)Uaiiury  l>ulh,  ihc  anterior  [icrlomied  space,  tlie  tulK-r  cinereuni,  ihe  roriKira  inAnin 
and  ihc  [x>sierii>r  perfurate*,!  s[>ace,  and  ii  hinhermore  receivesa  vcin  fn.ni  Uk-  supcrior  -oi 
ol  the  cerebellum.  Thc  veins  '>i  ihc  ankrior  perforatcd  spacv  are  frum  len  la  Aftccn  in  numi 
and  have  iheir  imRin  in  the  nuclei  of  the  Lorpus  siri.iiuni  and  in  Ihe  interna)  capsule,  Mhileilv 
oi  Ihe  iK>stcrior  pcriorated  .<iiMce  drain  the  optic  thalami. 
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Practical  Considerations.— Thc  frce  communication  of  iho  thin-valled 
valvclt-ss  ccrebral  veins  with  one  annther  is  one  of  tlie  agciils  for  thc-  uqualiz;Uion  nf 
imracranial  venoiis  pressurc.  An  anaslomotic  iriink  unites  themiddle  cercLiral  vcin 
wilh  thc  |)c>stcrior  ccrebral.  thus  ptmiittin^j  thc  pussa^c  of  venous  bU)od  by  me^ns 
of  the  anterior  hasilar  vein  into  the  siiuises  ahoiit  the  forainen  niatjnnm.  Relief  from 
exccssivc  intracranial  bloocl-prcssiire  inay,  in  addition,  be  efSccted  by  the  escapc  61 
blood  from  within  tbe  crnnsuni  (a)  in  thc  cK:dpital  re^on  throngh  tbe  inlernal 
jii).jtihir  and  mastoitl  vein  ;  <d)  in  thc  frontal  rcgion  throujjh  thc  ophthalniic  vcin 
rtiul  thc  \xin  trnvcrsinj;  tbe  foramen  ovale  ;  (r)  in  ihe  basa!  region  ihroii^h  tbc 
petrusal  siimses  and  the  posterior  condyloid  vein  ;  and  (</)  at  ihc  vcrtcx  throngh  thc 
diploic  veins  and  tbe  \'enules  penctrating  thc  outer  table  of  the  craniuin  to  join  those 
of  the  scalp  (Allcn). 

The  avnidance  of  siulclcn  tkpletion  of  ihe  intracranial  venous  channels  through 
thc  inspiratory  einptvinjj  of  thc  large  extrarranial  veins  is  admirably  providcd  ii»r 
and  thc  mcchanism  sbonld  be  untierstcHul,  as  it  has  practical  rclaiion  to  many  phc- 
nuincna  of  ccrebral  ana-mla  aiid  hvperrr-inia,  to  shock  and  svncope  and  concuasion. 
t(i  sinus  ihrombosis,  and  to  nianv  othcr  intracranial  conditions.  Thc  chicf  faclois 
in  ei]uabzin)4  the  ll<nv  in  thc  siniises — and  ihus  praclically  throu^hout  the  brain— 
may  Ik*  bricflv  sunimarizetl  as  folli>ws  : 

(a)  Thc  oblifpic  cntrance  into  tbe  lonpitudinal  simis  of  its  tribntartes — ihe 
largcr  middle  and  posterior  cerebra!  veins — pouring  thcir  l>lood  into  it  ajjainst  thc 
stream  :  (ž>)  the  division  of  tbc  sinus  at  thc  Torcular  Hcropbili  into  two  tninks 
divcrging  at  rijjjhi  angles  ;  {r^  thc  coiirse  of  thc  blood-currcnt  in  the  laleral  siniis — 
first  hurizontal,  \vith  a  convcxity  outward  ;  tlien — in  the  first  part  of  tlie  si^^inoid — 
vcrtical  ;  thcn  horizontal.  witb  a  cnnvc.\ity  downward.  and  thcn  a  quick  upward  < 
Oiituard  tnrn,  witb  narrowtnj;  of  its  calibre  before  entcring  tlic  jugular  fossa  ; 
thc  widcninj;  of  tbc  upjier  part  of  this  fossa — which  is  above  tbe  oiitlet  of  thc  fA 
moid — and  tbe  narrouing  of  its  e,\ii  (Maccwcn ).  Werc  it  not  for  thesc  and  oC 
subsidiarv  anatomical  arrangcmcnts  contribiitin^  to  ibe  s;ime  end.  the  effect  o^ 
decp  inspiration  on  the  ccrvical  vcins  ( pagc  S6,^1  vvoutd  be  so  10  aspirate  ihe  vcn<l 
channels  of  tbc  brain  as  to  cause  faintness  or  momenlarj-  unconscioiisness. 

The  cercbral  veins  are  so  delicate  that  in  opcration^  upon  the  brain  il  is  ofi 
bctter  lo  arrest  blceding  by  ga uze- pressurc  than  to  attcmpt  to  scize  and  tie  scparatc 
vessels. 

^,  Thc  Cerebellar  Veins. — The  rerebellar  veins  fomi  a  net-work  over  ihc 
fiiirface  of  tbe  ceicbclhnn.  th^-  cmirse  of  tlie  larger  stems  l>eing.  for  the  most  part.  at 
rigbt  angles  to  thal  of  tln-  fnlia-. 

Thc  supcrior  cerebellar  veins  ivv.  ccrcbelli  siipcriores)  open  in  part  lateT3Uy 
into  ihc  latcral  and  snperior  petrosal  sinuses,  while  otbers  pass  medlallv  and  unito  to 
forni  a  supcrior  median  cerebellar  vein,  which  paases  foruard  and  do\vnward  along 
tbc  sui»eriur  \'ermis  and  t>pcns  citbcr  into  the  great  cercbral  \ein  or  the  terminal 
ponion  of  the  basilar  vcin. 
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The  inferior  cerebellar  veins  i  vv  cerebelli  inferiores),  soine\vh:il  larjjer  than 
tiiesuperior,  pass  in  part  lurvard  and  uiit«';!«!  tu  open  inlu  thc  latcral  or  s\ipericir 
petrosal  sinusts,  and  in  part  hackivard  tn  unite  with  the  occipitai  sinus. 

The  OPHTHALMtc  Veins. 

ThL*  oplithatmic  veins  take  thcir  origin  from  the  conienls  of  the  orbit  and  pajis  from 
be(orf  haokward.  iiiiilinj^  to  kmn  t.wo  principal  inmks.  a  large  siiperior  ami  a  snuller 
illlerioi'  uplilhalmic  vein.  which  ojn-n  at  thc  sphenoidal  lissure  intu  the  unierior 
exlreinilv  «>f  the  ca\'ernous  sinus.  At  ihe  maryiii  u(  ihe  orbit  both  veins  form 
iniportant  cannections  with  tlic-  an):nj'i»i'  voin,  and,  since  no  valvcs  occur  In  any  of 
the  branches  of  the  ophthalinic  veins,  ihc-y  form  importani  eniissaries  connccting 
the  cavernnus  sinus  \vitli  the  facial  \ein. 

1.  The  Superior  Ophthalmic  Vein. — Thc  supciior  ophihalmie  vein  ( v.  opU- 
Ihiilmicn  siijHrrior)  (  Mg'.  757)  is  fomied  at  the  inner  angle  of  the  orbit  by  the  fusion  of 
usuallv  luo  vessels  which  ctjme  fnini  the  supra-orbital  and  an)^lar  veins  and  |>ass 
rcsix-ctively  above  and  below  the  pullcy  of  tlie  sui)eriur  oblique  niuscle  of  the  eye 
and  uiiite  a  short  dislance  jK)stcrior  to  tliai  structure.  Tlie  anterior  portion  nf  thc 
siipcrior  oijhthalmic  vein  ao  furined  is  sonictimos  temicd  the  i:  nasO'j'rontaiis,  and  in 
ils  further  ctiurse  it  is  directed  soinewhat  tortuuusiv,  al  first  ubliijuclv  lKickward  and 
oiilward,  passing  across  the  optic  nen-e  and  btNieath  the  superior  rectus  inuscle, 
and  dien  more  directly  lxickward  to  ihe  sphenoidal  fissure. 

Tributaries. — The  superior  o|ihtha!mic  receives  iiumenuis  trilniiano  from  TK)th  tl)ecychall 
and  tive  uthcr  contcnts  nf  thc  i)rhit,  nt«>sl  of  ihc  hnuiches  fnmi  ihe  latler  soiirces  corTe»iix>nding 
t(i  hr:jiii  lu''  of  thf  ophihalmie  arlcr>-.  Thus  it  receives  (tfi  the  anterior  and  (jt)  the  posterior 
ethmoidal  veins  l  vr.  cihmniilnlcN  anicrinr  ct  ftoMlcrinr  I  uhich  rt.-tum  bluod  from  tlit;  sphi-iioidal 
sinus  and  thc  superior  mealus  and  lurhiuatt,-  Ikuk.-  of  ihe  nosr,  connnunicatinK  wilh  ihe  uther 
Veins  i>f  the  nasal  cavily  and  entL-rin^  ihe  orbit  hy  the  ethnioidal  for^mina  ;  (r|  ihr  Iachrymal 
vein  I  v.  lacrifnalitt  I,  a  vein  of  considerahle  si/e  arisiiiR  in  the  hichr>mal  j;l^"d  and  ac-c<jm|KmyinK 
the  arttr\  of  the  s;iine  name;  and  yd  \  muscular  veins  (vv,  muMularim  ,1  which  reluni  the  blood 
froni  the  Ievatur]>;iltK*hnesuf>eri<iris.  ihe  sii|)crior  and  iniernal  recti,  and  thesuiiertorohhiiue,  thc 
veins  from  ihe  <iither  muscles  of  the  orbit  usuallv  openinu  iino  the  inferior  oijhthnlniic  vein. 

From  Ihe  evchall  it  receives  ( e\  the  tvvti  superior  venae  vorticosK.  These  veins  relum  the 
bltx>d  ironi  the  eiH>roid  coat,  th.c  ciHarj-  bodv.  and  the  iris,  anid  are  fmir  in  miml>er.  iraeh  haeinp 
itB  oriRin  from  a  rieli  iile.xu>  which  iiniipit-s  tuic  «»f  Llie  fnur  cjliadranls  of  ihe  r hvjDird.  the  i>rin- 
cipat  stciits  O]  ihe  p)exus  radiatin^  from  ali  directions  touards  the  ceniral  point  nf  ils  i|uadruiit. 
Here  thcy  unile  tu  form  ;i  single  tnink  whk"h  pierees  ihe  sclera  ol)h(|Uely  at  aluuit  the  eiiualor 
of  thc  eveball.  the  veins  from  the  two  superior  quadnints  emptvinp;  into  thc  suj>erior  ophthalmic, 
while  thi- two  fri>in  the  inferior  tjuadraiils  rttnnert  wilh  ihe  Inferior  opiilhalmic.  ()cfa.si(»nally 
fivc  or  stx  ven.T  vorti(xvi;e  exisl.  and  thev  rijK-n  vmietrmes  into  Ihe  miiM-ular  veins  instt ud  of 
direetly  into  the  ophlhahnie  stems.  \f\  The  anterior  ctIiaTy  veins  !  rv.  ciliarc«  nntcriorvsi  are 
vcr>'  slendcr  veins  uhich  lenve  thc  cyt-ban  at  the  priints  »here  the  recti  ntuscles  are  inscfted 
inio  Ihe  scleroiic  ;  two  or  thn-c  veins  are  asscKiaUd  w iih  tach  niustU-it-ndon  and  ojicn  inio  the 
miiscular  veins,  f  ^|  The  posterior  ci]iary  veins  ^  vv  ciliarcfi  pnsierinrc*)  acconijNinv  the  |x>sle- 
rkir  i»r  short  dliarv  arteries.  The  terrltory  suppHt-d  by  the  arleries  is.  ho\vevcr.  tlralned  by  the 
verue  voriicosie.  and  the  posierlor  cihary  veins.  uhich  are  ven.'  smnll.  take  iheir  orijjin  onIy  frum 
the  p«jsterlor  parti<Mi  of  the  scleroiic  and  fr»>m  ihe  slieath  oi  the  optic  nerve.  (A)  The  vena  cen- 
tralis  retinjie  is  asinjrle  stem  whichac:(:onipanleslhecorresjioiulinK  arterv  IhriMlgh  thccenlrrtjf  ihe 
optii-  nt-rvc,  and  has  iis  orijiin  in  liranches  uhich  ramify  over  thc  surface  of  ihc  relina.  Thc  vein 
leaves  ihe  optic  nerve  usiially  t)cfore  the  artery  and  oiieiis  eilher  into  ilie  superior  ophtfialmic 
vein  or.  more  fre(iuenlly,  direetly  into  thc  cavemous  sinus. 

2.  The  Inferior  Ophthalmic  Vein. — The  inferior  ophihahnic  voin  (v.  oph- 
tbalniica  inferior  1  1  Fig.  757  )  takos  its  origin  from  a  nct-work  of  small  veins  sjtualed 
on  tlic  inner  portion  of  the  fltKir  of  thc  orbit  near  \\^  b<jrder.  Tliis  ple.xus  communi- 
cates  with  thc  facial  vein  and  is  continued  hackuard  invvards  thc  (iindits  of  the  orbit, 
more  frequL-ntly  as  a  ifiarse  net-work  than  as  a  definite  stcm.  Thc  vein,  when  it 
cxists,  or  the  nci-work,  anastnmnses  with  branches  of  the  superior  ophthalmic. 

Tributaries.— ((It  Muscular  branches  from  ihe  inferior  and  extemnl  rerti  and  the  inferior 
obtit|ue  musch«;  ancl  \b\  the  inferior  ven«  vortlcoBse  from  ihe  Iower  half  vX  thc  eyeball. 
ll  opens  posteriorIy  either  directly  into  the  cavemous  sinus  or  else  unites  uith  thc  superior 
ophthalmic  vein. 
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Anastomoses  of  the  Opbthalmtc  Velns. — The  ophthalmic  veins  are  ihroughout  tt^iitttr 
of  valves  ;mti  oih^ii  pfwttriorly  inio  thc  oivenious  itinus,  and,  sinct  ihfy  also  conimunic^i'-  n  u. 
periphLTnI  vtinii,  thL-y  may  wcll  bc  regardtd  as  emis-sarv'  chaiinels  through  which  the  b)«««!  rrw> 
llow  eilhtr  Irotn  the  cavemous  sinus  u>  thtr  pirriphcral  veins  ur  in  the  revcrNc  dirirct»t>n,  as  tmy 
bc  dftcrniined  by  \h<r.  rclalivc  prt-vMirc  u  ithin  and  uithout  l\w  cranium.  The  principa!  ccmn« 
tions  which  ihe  vcin.'*  mak«?  are  i  i )  \viih  the  fncial  vein.  whi<;h  is  iLseli  praaicnllv  deiDil  < 
valves.  through  thcir  bnincht^  of  unjfiii ;  i  2  »  with  Ihc  veins  of  the  n.Tsal  cavity  thr(Xigti  i)i'.  -ih 
moidal  branches  ;  and  ( 3 1  with  the  pierjgoid  plexus  by  nieaits  of  a  bram:h  of  the  infcrioroi^iha!- 
niic  uhirh  imssc-i  downward  tlmm^h  the  sphcm)-mHxi]1ary  fivsure. 

Practical  Considerations. — The  communication  betveen  the  suptrrior 
ophthalmic  vrin — the  I;irj;rest  chaniK-l  in  tlic  aduh  lietwefn  thevessels  of  the  vcnaus 
system  of  chc  Iiead  and  face  and  the  siniiSLS  of  the  dura  mater — and  the  facial  vein. 
whileadding  tolhedangeruf  intracranial  cumplieationb  as  a  result  of  infectious  disea^r 
situated  upon  the  face  (page  873),  affords  relief  to  intraocular  ten»ion  in  cases  ot 
pressure  upon  the  cavemous  sinus,  as  from  an  inrtamntatnry  exudate  or  an  inlra- 
orhital  or  intracraiiial  ^(nvlh.  Such  relief  delavs  tlie  appearance  of  *'  choked  disc" 
(page  1471  J,  due  to  thedistension  of  the  tributarics  of  the  vein,  especially  the  poste- 
rior  ciliarjr  veins  and  tho  vena  centrali«  retina".  In  artcrio-veiious  anetirism  o(  thf 
cavemous  sinus  and  interna!  carotid  arlerv — due  to  basal  cranial  fracturc.  a  bullct- 
or  sUib-wound.  or  to  idiopathic  vascular  degeneraliun — the  ophthalmic  veins  ar« 
Lisually  compressed  and  may  transniit  puUation  from  the  sinus  to  the  dilated  veins 
of  ihe  evelids  an<l  of  the  frontal  reglon.  The  conjuncii\-a?  are  congestecl.  Exoph- 
thalmos  (page  1439).  I>ruit  and  ihrill  are  not  uncoinmonIy  prescnt  as  a  result  of 
involvcment  of  the  intraorbital  veins.  Nervoua  svmptoms — noise  in  the  he»d, 
intracrantal  or  frontal  pain  and  paraIjTKS — are  rarely  absenL 

These  symptoms  may  bc  simalaled  by  those  caused  by  traumatic  aneurtsm  nf 
an  orbital  ariery  or  by  the  direct  pressure  of  an  interna!  carotid  aneurism  on  ihc 
ophthalmic  vein  as  it  empiies  into  the  sinus. 

The  External  Jugular  Vein. 

The  cxtcmal  jugular  vein  (v.  jugitlarlK  externa )  (Fig.  759),  notwithstanding  i 
usual  coancction  with  tho  subclavian.  is  closclv  relaled  bf>th  in  its  dcvclopraent 
topographical  relations  with  the  intenial  jugular.  and  may  be  most  convenientlv  c 
sidcrcd  hcrc.  It  is  formed  in  the  neighlwrhoot.i  of  the  angle  of  the  mandible  by 
union  of  the  temporo-maxiUary  and  |>osterior  auricular  veins.  and  courses  downward 
inuiiediately  below  the  platysma,  crossing  thestemo-cleido-mastoid  muscle  obiiquc'(y. 
In  the  lt>wer  part  of  ilie  nerk  it  pierces  the  superficial  laver  of  the  deep  cenical 
fascia,  somettnic-s  above  anri  somrlimes  below  the  posterior  bellv  of  the  omn-hyoitl. 
and  opens  into  tht-  sulH-lavian  vein  iiear  its  junctjon  with  the  intemal  jugular.  A 
shorl  distance  below  its  origin  it  gi\es  ofT  a  largc  branch  which  passes  fonvard  and 
downward  to  conimunicale  with  the  facial  vein. 

At  its  entrance  into  the  sulx-Iavian  it  is  provided  wilh  a  jKiir  of  \-alves.  and  usuallv 
a  second  pair  ocrurs  at  about  the  middle  of  the  neck.  A  ihird  pair  is  occasinnallv 
present  in  the  interval  bettteen  the  other  two.  and  al)  of  theni  are  insufficient. 
The  superficial  laver  of  the  deep  cervical  fascia  is  intlmately  adherent  to  ihe  waiU 
of  the  vein  at  the  point  wherc  the  latter  perforates  it.  and  sometimes  the  fasda 
is  especially  ihickened  immediatelv  lielovv  and  te  the  iniier  side  of  the  vein.  ThJs 
attachmcnt  of  the  fascia  pre\ents  any  cnllapsc  of  ihe  walU  of  the  lower  part  of  the 
vein,  if  for  any  rea-son  there  w  a  defidencv  in  the  aniount  of  blood  it  contajns,  and 
predisposes,  therefore.  to  the  entrance  of  air  in  čase  the  vein  is  sc\'ered. 

Vuiations. — Considerable  differenccs  of  opiniun  cx)8t  as  toihe  definition  of  ihe  cx 
Jtig:ular  vein.     Some  auihors  describe  it  a.v  formed  by  the  nnkm  of  thf  posierior  aurioilar  ; 
occtpilal  veins,  the  conimiinicatine  branch  describecf  above  as  occurrintr  betueen  11  and 
facial  Ix'init  ilien  regarded  as  the  main  steni  of  Ihe  teniporo-niaxillan' ;  odiers.  a^cain.  rejian 
a-i  fnrmrd  by  ihe  union  of  the  temponil  aml  inaxillar>-  veins.  the  temporo-maxill»n,-  ihcn 
stitutinu  it-s  iipiMrf  portion. 

The  vein  is  siibject  lo  considerable  variation  in  size,  an  inverse  correlaiion  exisiinj;  l>et*-< 
it  and  the  anierior  jvisfular.     It  mnv  even  bc  entirely  wanting  or.  on  the  other  hand,  ii  m:iy  \ 
donble  tiirouchodt  a  portion  of  its  rourse.     It  occasionallv  divides  tx-lnw.  one  branch  passn 
as  ustial.  to  the  subclavian,  while  ihe  other,  passing  over  the  clavicularattachment  of  the  i 
cteido-mastoid.  opens  into  eitlier  the  anterior  or  Ihe  intemal  jugular. 
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fcn[U:<:tjoIl  wtth  the  abundaiit  vartalion  shown  in  the  sUe  itt  tlie  exten):il  juguhtr  it  is 
to  iKiU-  tliat  ii)  the  ntajorit)'  of  iniinimals  it  is  tlitr  most  iin|->ortiint  vciii  of  the  tit-ck, 
aij.ivt-v-^mn.  tlitr  intenuil  jujjular  in  size.  It  is,  however,  of  later  devclcipnu-iit  thaii  ttic  latti-r, 
and  ils  latcr  iniix»rtHnci'  is  tlue  largi-I)-  lo  the  unidii  %vith  it  of  the  Ticial  vcin  or  of  the 
linguo-iaciai  tninK.  In  man,  howcvcr,  a  nL-w  connL-clion  of  Iht  facial  \vith  tht  intcmal  jux;ular 
occiiPi,  wherehy  the  im|K>rtance  of  ihe  extcmal  ju^lar  !>econ»es  rcduc*tt,  and  ils  variatioii 
in  suc  is  larecl^'  t)tf|>entlrnt  ujkiii  ihc  cstciit  tu  which  Uie  original  direct  cunncction  of 
the  facial  »itn  it  is  rctained. 

Fig.  759 


Supnor)><ti1  Tdn 
Bnn^olK.fjiiTii.al- 


Ljintl  nuftl  >rtB 


Superftcral  VL-m- 


■u'\  iio.k  :  exteniBl  itijcular  lic«  bvncath  plao-sroa 
■  iiiLh  hu  t»cen  |«rtiy  T«mov«l. 


Practical  Considerations.— The  line  of  the  external  jupular  vein  k  from  the 
angle  of  tht  jau-  to  ihe  centre  of  thf  clavide.  BackwartJ  pressurc  madc  about 
an  inch  above  the  lattcr  poini  will  cause  the  vein  to  become  visible  through- 
out  its  lenRth.  For  ihat  reason  it  was  at  one  tirne  sclected  for  phlclxitomy  in 
congeslions  or  inflammalions  about  the  face  and  ncck.  The  vcin  is  in  the 
superfidal  (ascla  and  therefore  courses  over  the  stenio-mastoid  muscle.  In  ali 
operations  on  the  side  of  the  ncck  Its  size  and  its  couree  shoiild  be  home  in  mind. 
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Tributaries. — The  tributaries  of  the  exiernal  jugular  are  (i)  ihc  temfvro- 
maxitlary,  (2)  t\v:  posienor  aurini/ar,  (3}  i\\q  posterior  e.vterna/  Jugitiar,  (^4)  thi- 
suprascapular,  and  (5)  the  anterior  jugu/ar  vein. ,  It  may  also  receive  tbe  ocdpial 
vein  ( page  859). 

1.  The  Temporo-MaxilIary  Vein. — The  ttTnporo-maxiUar>'  vein  (v.  (adalu 
postcriur)  (Fi^.  753}  is  formtd  in  the  substance  of  the  parotidgland  by  the  union  01  thr 
tempora!  and  internal  nia.xillary  vdns.  It  [jas>ies  dirccdv  downward,  and  at  aboui  the 
an}^le  of  the  }aw  unttes  \vlth  the  poslerior  auricular  vein  to  form  the  extemal  jupilar. 

The  temporal  vein  accanipanies  the  teiiijHjr:d  arterv  and  is  formetl  just  abovc 
the  zygoma  by  the  union  of  the  supertidal  and  niiddJe  temporal  veins.  The  supcr- 
Gcial  temporal  vein  (v.  temporalis  supcrfictalit«)  {}"\%.  759)  is  fnrmed  by  the 
union  of  an  anterior  and  a  posterior  branch,  whicli  take  iheir  origin  in  a  plexus 
covering  the  greatcr  portion  of  the  skull-cap  and  communicate  anteriorly  »nth 
branches  of  the  frontal  vein  and  posteriorlv  with  the  posterior  auricular  and  occipiial 
veins.  The  middle  temporal  (v.  temporalis  medla)  arises  froni  a  plexiis  which 
lies  upon  the  outer  surface  of  tlie  tem]x)ral  inuscle,  beneath  the  temporal  fascia  and 
above  the  zygoma.  Branches  of  the  plexus  pierce  the  temporal  fascia  near  tbc 
external  angle  of  the  eye  and  communicate  with  branches  of  ilie  facial  and  hichn.-nul 
nerves,  whiTe  other  branches  pass  deepiy  into  the  substance  of  llie  temporal  muscte 
and  anastomose  with  the  dcep  temporal  veins.  The  iniddle  temporal,  from  its  origin 
in  the  plexuH,  passes  backward  [jarallcl  with  the  upper  border  of  the  zygoi 
perforales  the  temporal  fascia,  and  joins  with  the  superficial  temporal  vein. 
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Tribut*rie«-— The  temporal  vein  receives  the  following  tributaries.  (a)  The  anterior 
•uhcolar  veins  (vt.  auricniarc«  aoteriures)  are  fnur  iir  tive  ^malt  vessels  uhich  mmc  frrfin  ihe 
anterior  surface  of  the  piniia.  {h)  The  posterior  parotid  veina  (rv  parotidrar  posicriore»i,  sroail 
branches  whtch  drain  the  parotid  RUind,  comrnunicaiin^  uith  Ihe  anterior  pari>tid  branclie» o4 
the  facial.  {c)  The  orticular  veins  (vv.  ariiculnres  mandtbulBc),  severni  in  nunitx-r.  arise  in  a  rith 
pU'xus  tthirh  surrounds  the  sj-novial  membrane  nf  ihe  lemporo-niandihular  drttculMiimi- 
This  plexuH  rt-ceives  tympanic  branches  (i-v  tvmpnnicne ),  whirh  accompanj*  the  t>Tnpanic 
arter>'  throuRh  the  Glaserian  fissure.  and  commiinicates  anterioriv  with  the  pter>-goid  plenus. 
<(/)  The  transvcrse  facial  vein  (r.  traatirer«a  faciei)  uhich  accompanies  the  arter>'  of  (he 
«anie  name, 

The  internal  maxillary  vein  (v.  niaxi11aris  interna)  (Fig.  760)  appcan 
sometimes  as  a  distinct  vessel  accompanying  the  internal  maxi]Iar>*  ancry  and 
receiving  as  tributaries  veins  correa|)ondmg  tt)  ihe  arterial  branches.  In  other  cases 
it  is  reprcsented  by  a  plcxus  of  veins,  frcquent]y  exceedingly  dense,  occupving  the 
pterygoid  fossa  and  communicating  anteriorIy  \vith  the  farial  vein  and  posterioriy 
with  the  temporo-maxiIlary.  This  pterygoid  plexus  (plexus  pler>i(oiileas»  (Kig. 
760)  is  cmbedded  in  the  adipose  tissue  wl)ich  occupies  the  pter)'goid  fossa  and 
consists    of    l\vo    porlions,    one    situated    upon    the    outer   surface  of   the    e-xtemai 

titeTygoid  musclc  and  the  otlicr  betueen  the  twt)  ptervgoids,  ihis  latter  plexus 
Kring  somewhat  more  exlensive  than  the  other,  with  which  it  is  united  by  branches 
jKissing  ihrough,  above,  and  beneath  the  external  pter)'goid  muscie.  It  is  also 
continucd  fonvard  as  a  fine  plexus  surrounding  the  infra-orbital  nervc,  and  that 
l>r>rtion  which  rests  upon  the  tiiberosity  of  the  maxi]la  is  occasionalIy  more  or  lese 
distinct  from  the  remainder,  and  has  been  ternied  the  pUxHs  aheofarU. 

The  pter\-goid  ple.\us  comniunicatcs  with  the  facial  vein  ihrougii  the  deep 
facial  or  anterior  internal  niaxillary  vein,  with  the  pharyngea]  plexus,  and  with  the 
articular  plexus  of  the  temporo-mandibular  articulation.  It  further  receivcs  the 
emi»Bary  veins  from  the  cas-emous  plexus  which  traverse  the  foramen  ovale,  the  fora- 
men  of  Vcsalius,  and  the  foramen  lacerum  niedium.  and  also  a  branch  from  the 
inferior  ophlhalmic  vein  which  passes  through  the  spheno-maxillary  fissure. 

Tribuiarie«. — The  tributaries  of  the  internal  maxillary  vein  or  the  pter>'Eoid  plexus  may  he 
dcKrilKsl  u.<t  fiiltiius. 

(d)  The  apheno-paJatine  vein  has  its  orij^n  In  the  rich  venous  plexus  which  undcrlieti  Ihe 
tniiCnuA  n)eml>rane  >if  t|)e  nasal  cavity  and  with  U'hich  Ihc  cthmoidal  veins  also  conimunicate. 
Il  Iriivef«:*  the  5phen<>-palatine  foramen  uith  the  arter\'  «1  the  same  name,  and  is  joJned  h>  ib« 
Vidiatt.  ptnygo-palatine,  \vnf\  sHperior palatine  veins.  ali  sinall  ves!»tlb  wfiow:  urigin  is  indicated 
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by  their  nanies.  It  thcn  passos  bctuctn  thf  two  ht-atls  of  thc  cjtlunial  pltrryKoid  musclc  and 
opens  inU)  thc  ptt'r>goid  p!exu5  or  into  the  intemal  iiiaxillary  vein. 

{d)  Thc  auperior  dencal  veins  Mi>cn  into  ihe  infm-urbttnl  and  alveular  purtioas  ut  ihc  ptexLis. 

{r)  Musculai  veins  irum  thc  niasstter.  buccal.  .ind  pter>'gc>id  niuscles. 

{t/)  Thc  dcep  tcmporal  veins  {vv.  iempi>ralviii  profuadar )  dcsccnd  (rom  thc  substance  of  the 
tempora!  musclc,  whcrc  tht-y  aii.istomost:  with  thc  sniK-rficial  tcni[Kirals,  l)ftwccn  thc  muscie 
and  the  bone. 

(i*)  Thc  niiddle  meningeal  veins  (w.  in«iilnseiie  medlac)  acc4.inipany  the  main  stem  and 
hranches  of  the  middie  meningcal  arterv  as  vena:  comitcs  and  rcturn  thc  hlood  froni  thc  dura  mater 
lining  the  stdes  tind  venex  o(  tlw  cranium.     l.ying  in  thc  substance  of  llie  dura  mater,  Uitstc  veins 


Fig,  760. 
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Vein«  ol  bCfld;  jmn  ol  manrtibtt-  and  »s^ocintrtl  mmcics  h«v»  b«n  remov«*! 

restmbic  thesinu^!^  of  thc  tbira  in  thi-ir  stnicture,  and  tht-y  r<>mniuiii<':itcuith  thi'I)kKKl-lake-S(rf 
the  dura,  uiih  ihc  suiH;ru>r  lonKitudinal,  spheno-parietal  and  petros<)uamosaI  sinuses,  and  with 
the  superlirial  Svivian  vein.  Thcv  open  hclow  inio  thc  dccjH-r  jii-irtion  of  ihc  pler\'Roid  plcxus. 
(/)  The  inferior  dental  vein  lolhms  the  course  of  the  infcrior  dental  ancry.  openln^  above 
Into  the  more  supcrficial  portlnti  of  Ihe  pIexuR. 

2.  Thc  Posterior  Auricular  Vein. — The posterior auricular  vein  (v. nuriciilaris 
posterior)  ariseb  froia  a  plexu.s  sitiiate<l  over  the  mastoit)  portion  n(  the  temjjond  bnne 
and  comtnunicatin^  uith  branches  of  the  occipital  and  temporal  veins.      It  desccnds 
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behind  the  pinna,  occasional!y  rec<.'ivin>j  the  mastoid  emis5ary  vein,  and  terniindLtc>  (icar 
the  augW  oi  the  ja\v  by  iinitin^  wilh  the  tem  poro -maxilliiry  to  fonii  the  e.Mfrnal  juguUt, 

3.  The  Posterior  External  Jugular  Vein. — The  posterior  extemal  jiiguUr 
vein  arises  from  ihc  inti.'^iment  and  muM-les  of  ilie  upiJur  and  hack  ]jart  ij(  the  ncck. 
jiist  belcu*  the  occipital  region,  and  desccnds  obliquely  behind  the  slemo-cleido-majdoid 
muscie  to  open  into  the  exlernal  ju^rular  jiist  afier  it  has  crossed  tlie  niuscle. 

4.  The  Suprascapular  Vein. — Thi-  suprasaipular  vein  ( v.  transvcrsa  scapaUie; 
is  really  a  duuble  vein.  bL-iiig  lepresetUcd  by  lwo  vcssels  providcd  with  vaUcs  uhich 
accompanv  ihe  suprascapular  3rtery  as  its  ven»  coniites.  They  arise  upon  ihe 
uppcr  part  nf  the  dorsal  surface  of  the  scapula.  pass  ovcr  the  transverse  Uj^am^nt  ul 
that  bone,  and  :ire  continued  inuard,  parallel  with  theclaviclc  and  behind  il,  ,lo  omn 
into  the  externa!  jugular  near  its  terminatinn  or  else  directlv  into  the  subclau  ~ 
Just  before  their  teniiination  the  twa  venu^  ccimites  unite  to  a  single  stem. 

The  supnisatpular  vein  is  iisually  joined  elther  at  or  ncar  its  terniination  by  i!l 
frans^vrsf  (m-kal  vcins.  which  form  the  venre  comites  nf  ihe  transversalis  coUi  arter 
Thcse  veins  may  alsu'open,  however,  dircclly  into  the  subciavian. 

5.  The   Antcrior  Jugular  Vein. — The  anterior  jugiilar  vein   (v.  jugular 
antertor)  ( Fig.  753 )  arises  Ijeneath  the  chin,  upon  the  mylo-hyoid  muscie,  by  branche 
whirh  rcime  from  the  inleginnent  ;uk1  supertiria!  niuscles  of  that  repon,  ccimmnnicatinp^ 
with  the  submental  branches  of  the  facial.    The  vein  passes  almost  verticallv  down  ihe 
neck.  resting  upon  the  sterno-hyoid  muselc  a  shf)rt  distance  laleral  from  the  median  liifl 
until  it  nieets  the  anterior  ( inner)  iKjrder  of  the  stemo-c]ei<lo- mastoid  near  its  slcr    _ 
altachineiu.     There  il  makes  an  abrujjl  lx-nd.  passing  almost  horizontallv  outvrartl 
beneath  tlie  muscie  to  n]>en  into  the  extema]  jugular  immediatelv  above  its  tcmiinadoiii 

The    anteririr    jugular  reeeives  a  rommunicating    branch,  occa5ionany  of   cti 
»dcrablc  slze,  from  the  facial  subcutaneous  veins,  and  tributaries  from  the  media 
region  of  the  neck  also  open  into  it  ;  it  may  also  receive  small  branchcs  (rr>n»  the  lar)'i 
and  thyroid  gland. 

It  contains  no  valves.      At  its  origin  it  is  superficial  lo  the  deep  cer\'ical  fascia.  1 
be1ow  the  hyoid  bone  it  is  embedded  in  the  superlicial  layer  of  that  f:iscia.  and  bek 
iies  in  the  spatium  suprastemale  fspace  of  Hums  )  fomied  by  the  splittingof  the  fasc 
into  two  lamella*.      In  ihis  spacc  there  occurs  a  tninsverse  anastomosis  l>etween 
two  veins,  fonning  what  is  termi^d  the  arais  vcnosits  jiiguli,  and  into  this  a  nunifc 
of  small  branchcs  froni  neighboring  stnictiires  open.     The  horizontal  portion  of  ih 
Vein  eveiUually  pierccs  the  jKjsterior  ]aycr  oE  the  space  to  rcach  ihc  extcriial  jugub 

Variations. — The  anterior  jugular  varies  ct>nsiderahly  \\\  size,   inversely  in  the  esit 
juKular.     OccasionaIIy  the  two  vems  of  opposite  sides  iiijite  throu^iowt  the  vertical  portion  1 
their  course  to  fomi  a  single  sletn.  u hirh  passes  do\in  the  median  line  of  the  neck  aiia  has  im 
se»)liently  iMH-n  Itriiifil  ih«-  v  mediana  colli, 

The  coninuinicalinK  branch  Irom  the  facial  vein.  which  pa-ises  di>wnwanJ  nlon^  the  anteriu 
border  of  the  stemo-cleido-niastoid,  is  sometinies  quitc  larjje.  functioninu  as  Ihc  dircct  conttiia 
lion  uf  the  (»cial,  «  hich  niay  iliiis  pmir  its  hlix><I  niainly,  if  n<»i  entirt-Iv,  into  ilie  aijitricir  juf>ul 
Beltiw,  wliilf  ihe  anterior  juffular  iisnallv  <>[Kfns  into  the  extfmal  jii|i,ni!ar.  yet  il  scmmtimesuiM 
directlv  into  the  subciavian.  and  occasinnallv  it  receivcs  near  its  terniination  an  c.rtcmat  (kora 
trtn.  uhich  asrmds  from  the  rejiion  nf  the  mamniary  gland  over  Ihe  clavicle,  posterior  to  l 
allarhnit-ni  of  thf  Memii-cleklo-mastold. 


The  SfBCLAViAN  Vein. 

The  subciavian  vein  (v.  subcIavJa )  ( Fig.  75.0  is  the  terminal  portion  ol  the  vencnis 
s\'stem  iif  the  upper  i'Xtremity.  It  l)egins  at  the  anterior  bonler  of  ihe  first  rib.  \vhcre 
it  is  directlv  continuuus  uith  the  axiUary  vein,  anti  passes  ahni>st  horizontallv  inuard. 
anterior  to  [he  scalenus  unticus  inusclc  and  behind  the  clavicle,  t«.*  tlic  juncti'»ri 
of  that  bone  w'ith  the  sternum,  where  it  unites  w'ith  the  inlemal  juj^ular  lo  form  t 
imiominate  vein.  Its  course  is  ver\'  similar  to  that  of  the  subciavian  artery.  but 
is  more  horizontal  and  some\vhat  anterior  to  the  artcry.  from  uhich  II  is  separa 
by  the  scaKnus  anticus. 

It  is  pro\'ided  with  a  pair  of  \nlves  at  its  junction  with  the  inicrnal  jugntarand  v*  i 
another  pair  at  its  junction  uiih  the  axillary  vein.      In  the  (irst  portion  of  its  course  it 
is  in  rclation  anteriorly  with  the  subclavitis  muscie,  and  its  anterior  uall  is  uniteil  to 
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le  fascia  which  encloses  that  niuscie  ;  near  its  termination  it  is  iinited  to  thc 
Fmiddle  Iayer  of  the  deep  cervical  fasda,  bchind  which  it  Itcs.  As  a  rcsult  of  thcsc 
fconnections  the  vein  does  nol  ccjllaiJse  \vhen  emplv,  and.  fiirllK-rniorc,  its  lunicn  is 

enlargpd  by  movements,  such  as  thnsc  of  iaspimtion  or  thc   riijsintj  of   th^'  arm, 

\vhich  aficTt  thi-  fascia. 
.  Wiih    thc   cxceptioa   of   thc   cxlemal    jugiilar   and    occasionalIy    thc   antcrior 

^juguhir,    the  siibclavlan    vein  reccivL-s.    ;ls   a    nilc.  nu    Iributaries,  thc  vcins  whicli 

correspond    tu    the    branches    of    the   subclavian    artery    openiiig   cither    inlo    lile 

innomtnate  ur  the  external  jujjular.  Occa.si<>naily,  however,  it  recdvca  the  supra- 
fscapiiUir  and  the  superior  intercostal  vein  (page  896),  and  the  acronilal  thoracic 
[vcin  may  open  into  it  near  its  beginning. 

Fiu.  761. 
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DiMeclion  ot  neck.ihavrinit  relnlioii«  of  nubcbvian  vein:  clavide  ba«  becB 
dlutniculatud  InDin  Ucniutn  and  dn>wu  down. 

Variaiions.— c.»L-casionnlly  the  course  of  the  sul)clavian  vein  has  the  fomi  of  n  cun-e  which 
rises  al^ne  Ihe  levtrl  of  ilie  clavicle  and  mav  even  brinR  Ihe  vein  lo  lie  ahove  ihe  arlen,'.  h  mav 
(las^  with  the  :irlery  tjeliind  the  scnU-ruit  anticil«.  the  artery  ami  vein  niay  excfianKe  places  witn 
reference  to  thiit  muscle.  or  the  vein  may  divlile  to  form  a  ring  encircling  the  miiscle.  Raivly  >t 
passes  between  ibe  suhciavius  muscle  and  Ihe  clavicle. 


Practical  Considerations. — Thc  subclavian  vein  occupies  the  aciite  inner 
angic  bet\vccn  thc  rlaviclc  and  the  first  rib.  and  thcrcfore — and  on  accounl  of  its 
shght  resistancc — in  periostcal  or  osseoua  growllis  fniin  thosc*  bones  is  especialU' 
likely  to  suflier  conipression.  The  interposed  subolavius  mitscle  usually  protects  it, 
as  it  does  the  artcrv  and  the  brachia!  plesiis,  from  injurv  in  čase  of  fracture  (  page  259). 
The  vein  barelv  riscs  above  the  clavicle,  and  therefore  usuallv  escapes  in  stab- 
wounds  invnlving  thc  siipraclavicufar  fossa,  while  ihe  artery  wbich  arches  an  inch 
tf»  an  inch  and  a  half  above  that  line  snffers  niuch  oftcner. 

The  connection  of  the  anterior  wa]l  of  the  vein  wilh  the  fascia  of  ihe  subdavius 
muscle.  caiising  an  increase  in  its  calibre  during  forced  inspiralion  or  an  elevatinn  of 
thc  arm  (ridr  supra),  should  be  rcmcmbercd  in  čase  of  wfnind  of  ihis  vessel  during 
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operation.  as  elevation  ol  thc  claviclc  mav  llien  be  fonowed  b>'  the  entrance  ol  air 
into  the  vein  (HenleJ.  Obsiructiun  of  liic  subdavian  at  tlie  ix>int  of  junction »ali 
thc  interna!  jugular  results  in  comprcssion  of  the  oHHce  of  tfie  thoradc  duct, 

THE  VEtNS  OF  THE   UPPER   EXTREMITY. 

Instead  of  folIowini>j  distally  the  varimis  branches  which  retum  the  btood  imm 
the  uppcr  limb  it  will  bc  more  convciiieiit  to  bcgin  with  the  peripheral  bi-anches and 
tracc  iht  vesscls  pruxiiiially  lowarUs  the  isubciavian. 

The  veins  of  the  upper  exlremity  may  be  dividcd  into  a  sufičrjicTa/ and  ^ietp 
set.  The  latter  follow  in  genenil  ifit*  course  of  the  artcrics,  of  which  they  are,  as  a 
rulc,  the  venae  comitcs.  They  anastomose  frcqiieiitly  willi  the  supcrlicial  veins  and 
are  more  richly  supplied  wilh  valves  than  aru  tlic  latter. 

THE   DEEP  VEINS. 
The  Deep  Veins  of  the  H  and. 

The  deep  veins  of  the  han<I  are  aH   rt,'latively  sniall  and  are  of  less  impoi 
than   the  superficial   ones  in   returning  the  bluod.     Each   of    ihe  palmar    arti 
archcs  is  accompanicd  by  venae  comites,  and  into  those  of  the  superficial  arch  (a 
volariii  vcaosus  Huperficialis)   the  superficial  dig^ital  veins  <\y.  di^ital««  volam  < 
mune»)  open,  uliile  those  of  the  deep  arch  (arcus  volaris  \cnuKus  profundus/  receivc 
the  veiiis  [vv.  metacarpt^^^'  volares}  which  accompany  the  aa.  princeps  polljcis.  rai*'  "" 
indicis,  and  interos.sei  palmares. 

l^pon  the  dorsum  of  the  hand  even  more  than  on  its  volar  surface  the  eitid 
part  is  played  by  the  superficial  veins.  Threc  or  foiir  pairsof  dorsal  interosseo 
veins  occur,  however,  acconipanytng  tlie  corresponding  artcrics  and  opcniny  e\- 
«ally  partly  into  the  radial  veins  and  partly,  ihrough  the  veins  correspf^ndinj;  lo 
poslerior  carpal  net-work,  into  the  superficial  veins  of  the  dorsum  of  the  wrist  {retc 
venosuni  dorsale  inaniis).  As  in  the  čase  of  the  arteries,  the  deep  veins  of  the  dorsal 
and  volar  siidaces  of  the  hand  are  connected  by  perforating  veins,  and  botb  make 
numerous  connections  with  the  superfidal  veins. 

The  Deep  Veins  of  the  Forearm. 

The  deep  veina  of  t^e  forearm  are  the  venae  con)itcs  wliich  accompany  the  radia 
and  ulnar  arteries  and  iheir  branches.  The  radial  veins  (vv.  radialcs)  are  ibe 
upward  cantinualion  of  tlic  veins  of  the  deep  palniar  arch  and  are  rclati\ely  slend« 
The  ulnar  veins  (vv.  ulnares)  are  largt-r  and  are  formed  by  the  uiiion  of  llie  ulr 
ends  of  the  vena;  comites  of  both  the  superficial  and  deep  palmar  arches.  UsualK- 
they  have  a  large  communication  from  the  superficial  veins  of  the  dorsum  of  the  hand 
and  receive  near  the  clbow  the  veins  which  accompany  the  interosseous  artery : 
its  branches.  and  also  a  strong  commiinicadnjj  branch,  the  deep  median  vein, : 
the  superficial  median  Tpage  890).  Both  the  ulnar  and  radial  veins  are  weU  supplied 
with  valves,  and  they  unite  at  the  elbow  to  form  the  brachial  vdns. 


Tme  Brachial  Veins. 
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The  brachial  vtfins  Cvv.  Itrachiales^  •'Fik.  762)  are  the  companion  veins 
brachial  artery  and  receivc  tributaries  correspondinjj  to  the  branches  of  the  arter)-. 
Thev  are  formed  at  about  the  elbow-joint  by  the  union  of  the  radial  and  ulnar  vein&, 
and  extend  upward,  one  on  either  side  of  the  brachial  arlery.  to  the  lower  border  of  the 
pectoralis  major  inuscle,  at  about  which  levcl  they  unite  to  form  a  »nt^le  trunk.  termed 
the  axillary  vein. 

As  is  uaual  with  ven»  comites.  the  two  brachial  veins  are  united  by  numerous 
anastomoses  and  occasionallv  unite  throujfh  poriions  of  their  course,  especiallv  abovc,  1 
form  a  sing^le  tnmk.     At  the  eIbo\v  one  of  the  \eins  frequcnl!y  lies  in  front  01  the  artc 
and  sometimes  the  two  veins  pursue  a  spiral  course  around  it.     In  addilion  to 
Iributaries  which  accompany  the  branches  of  the  brachial  artery,  the  brachial  veins,^ 
rather  ihe  inner  one  of  the  two,  receive  near  their  lerminadon  the  basUic  vein  (poge  &9oy 
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Thf  Axillarv  Vein. 
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The  axillary  vein  (t. 
niillaris)  (.Fig.  762)  is 
fonnud  by  the  union  of 
the  two  brachial  veiiis, 
iistmliv  ;tt  utHiut  the  lou-er 
border  of  the  pectoralis 
maji»r.  It  lies  along  the 
inner  sidc  of  the  axillar\' 
artery.  and  at  the  Iower 
border  of  the  tirst  rib 
passcs  directlv  into  the 
Aubclavian  vein.  In  the 
lower  part  of  its  course  it  is 
separatcd  from  the  arterv 
by  the  iihiar  nerveand  the 
inner  head  of  the  median  ; 
above,  it  is  more  nearly  in 
contaci  with  iL 

The  axil!ary  vein 
possesscs  a  pair  of  valves, 
usually  situaled  at  the 
leve!  of  the  lr>wer  h>ordfr  of 
the  subscapularis  muAcle. 
Its  ivall.s  are  inlimately 
connecteci  with  the  fascia 
of  the  axil]ar\'  space.  so 
that.  as  in  the  čase  of  the 
subclavian,  its  himen 
reniains  patent  even  when 
emptv  of  bloo<i.  and  cun- 
sequently  air  mav  iK>ssibIy 
enter  in  cases  where  the 
vein  is  wounded. 

Tributaries . — 
hese  correspond  in 
general  with  the  bninchcs 
of  the  artery,  except  that 
the  axillary  vein  receives 
the  cephalic.  which  is  un- 
represented  by  an  arterv, 
and,  furthermore,  tfic 
acromial  ihoracic,  which 
corresponds  to  the  arterj' 
of  the  same  name,  insttfad 
of  openinp  into  the  asil- 
Iary,  connects  with  the 
cephalic.  Of  especial 
importance  amongf  the 
tributaries  is  the  lortg 
thoracic  vein  (v.  thorac- 
alislateralls)  which  hrin^ 
to  the  axillary  the  hlcjod 
from  the  lateral  walls  of 
the  thorax.  Its  branches 
of  origin  are  the  venae 
comites  of  the  branches  of 


Fig.  7fa. 
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the  thoracic  arteries,  and  they  return  the  blood  from  the 
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pectoral  and  serratus  magnus  musclcs  and  in  part  from  the  intercostals.  They  afc 
abundaiU)y  suppHt.il  uith  valves,  and  unitc  to  a  single  stem  which  pre^ents  variatioas 
in  its  connecliuns  wiih  thc  axillary  vcin  siiiiilar  to  those  described  for  the  corrtspooding 
artery.  By  mcans  of  tlic  co3to-axiIlary  veins  i  vv.  cosiu^aiillares ),  uhich  pass  from 
the  middle  portions  of  thc  uppcr  six  or  seven  inlercostal  spaccs,  it  (ontis  anastatncea 
with  the  intercostal  vcins  whiLh  upcn  into  thc  ai!ygos  syatem. 

Tht^se  costo-axillary  vcins  open  L-ither  dtrectlv  intu  thc  long   thoracic  or  into 
the  thoraco-epigastric  .vein  i  v.  thoraco-cpigtisirica),  a  more  or  Icss  dertnite  stem 
whicli  e.\tends  Lipward  along  thf  lateral  ua]ls  of  the  thorax,  subciitanet>usly,  to  open 
intn  thc  long  thoracic  near  its  terminatlon.      It  rcccivcs  numerous  tributariesirom  tli 
rich  subcutaneoua  venous  net-work  uhlch  occurs  upon  the  anterior  and  lan 
walls  of  the  tliurax  ( vv.  ailaneac  pcctoris),  and  comniunicates  directly  below  wilh  i , 
gastric  branches  from  the  femoral  \'ein,  thus  fonning  an  important  commnnicatic 
bctwecn  thc  superior  and  interior  caval  systems.     It  also  rcccives  the  vcins  comin 
from  the  region  of  ihe  nianimary  j^land,   wl\ere  thc  jjcctoral  cutaneous  veins  form^ 
nel-work  surrounding  the  nipple.  the  plcxus  venosus  mammiUse.     The 
veins  of    the  gland  open   in   jjart  directly  inlti  the  hm^  tlutnidr,   uhencc  this       _ 
been  tormed  the  cxternal  mammary  vcin,  and  partly  into  the  intemal  manimarr 
by  branches  uhich  ;ic t;umpany  ihe  perforating  branches  of  the  intemal   muing 
artery  Cpa€^  860). 

Practical  Considerations. — When  the  3xiUary  vein  is  furmed  by  thc  junc- 
tion  uf  the  luu  brachial  veinsi  with  the  basilic  vein,  tlie  union  ocriirs  usua1)y  at 
inferior  border  of  the  subscapularis   muscle.      'Ihe  vein  is   then  someubat  shoi 
than  thc  arterv.     Occasionallv  the  coalescence  o(  thesc  tribntaries  dt»es  not 
plače  until  a  Icvel  just  beneath  the  lowcr  border  of  the  ciavicle  has  been  reach< 
When  this  is  the  čase.  operations  in  the  axil]a  win  inv<il\e  the  ligatiun  nf  nianv 
municating  transverse  veins  crossing  the  anery  to  join  the  vena;  couiites  Iviiig  u 
cither  aidc  of  it. 

Phlebitis  of  the  veins  of  the  iipper  extremity  is  but  seidom  transmitted  to 
axillary  vein,  rarely  to  the  subcla\ian,  and  ncvcr  to  the  interna)  jiigular  or  mn 
nate(Allcn).  This  immimity  is  supposed  to  be  due  to  disproportionatflv  gr 
size  of  a  main  venons  irunk  as  compared  with  its  tributaries  ;  any  of  the  radides 
the  veins  nf  the  hand.  forearm,  and  arm — whose  calibrcs  are  neariv  eqvial — read 
transmitting  infection.  Phlebitis  of  the  axillary  \e\n  may,  through  liie  C(H(to-axiIlary 
branches  of  the  long  thomcic  vein.  extend  to  within  the  thorax  and  resuk  in  a  sepdc 
pleurisv. 

Accidenial  wonnds  of  the  axillary  vein — espe(i;Uly  of  its  upper  portion — are 
dangerous  on  account  oi  its  si/e.  its  neamess  to  the  thorax — so  that  it  niark(xUj 
shows  the  respiratory  wave — and  its  attai'hment  to  the  costo-coracoid  im-mbni 
preventing  its  collapse.  favoring  hemorrhagc,  or,  when  it  is  enipty,  permitting 
entrance  of  air.  It  !ies  uithin  and  a  litlle  bclow  ihu  artery,  \vhich  it  overlaps, 
particvilarlv  tow'ards  its  upper  and  !nwer  portions,  and  \vhen  it  is  distendcd  durii^ 
expiration.  As  it  is  straigbter  than  the  arter>\  the  curve  of  the  latter  carries  tt  a  Hitle 
away  from  the  vein  at  thc  middle  portion.  Abduction  of  the  arm  brings  the  vein  to 
a  highcr  level  and  oflen  ahnttst  in  front  uf  the  artcry  so  as  [>artly  to  hide  it.  It  will 
thcrefore  bc  found  with  this  rt-iationship  in  many  operations  upon  thc  a.\il)a,  and  il  is 
onaccount  of  ir — i.e\.  its  more  superficial  posltion — and  of  its  largersize  that  thc  vein ^ 
more  frequently  wounded  than  is  thc  artery.  On  the  other  band,  the  axillary  arti 
is  oftener  ruptured.  as  in  thc  manipulatlons  for  the  reduction  of  old  tuxations  of 
shoulder.  probabiv.  as  snch  Iuxations  are  more  frequcnt  in  old  persons,  on  acco 
of  the  greater  loss  nf  ekisticity  of  its  thicker  wa!ls.  and  possibly  on  account  of  greai 
traction  upon  it  by  reason  nf  its  deeper  and  more  txtcrnal  position  (page  769 1. 

The  closc  rclation  of  thc  vein  to  the  deep  chain  of  axillary  glands  makes  it  thc 
chief  sfnirce  of  daiiger  in  operations  for  the  removal  nf  tlie  brcast  and  cle:ming  uut 
the  axilla  in  cases  nf  mamniar\-  cancer.  especially  if  the  axillary  nodes  are  nlreadr 
noublv  involved.      It  is  well.  thercfore,  to  expose  the  vein  at  an  eiirlv  stage  of  t' 
operation.      If  the  valls  ha  ve  Ixen  invaded  by  the  disease,  or  if  cxtirpation  of  t! 
canccrous  mass  is  impossible  wilhout  reaection  of  the  vcin,  the  latter  operation 
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be  periormcci  The  rcsuliin^  swulling  and  tudema  of  the  iippcr  limb  are  miiiimized 
by  the  cunsecuiive  eiihirgcinent  uf  the  cephalic  vein.  Such  suellin^  and  ccdema  are 
common  symptoms-of  pressure  upun  the  axillary  vein  by  canccroiis  Iyniph-nodcs  in 
the  later  stages  of  mammary  cancer  (paj;e  770).  Siiture  of  the  uall  of  the  vein  in 
cases  of  accidental  and  of  opcralive  wound  has  been  successfu]ly  perfonned. 

THE  SUPERFICIAL  VEINS. 

The  Supekficiai-  Veins  of  the  Hand. 

The  veins  upon  the  dorsal  surface  ( I*ig.  76.^)  form  the  principa!  superficial 
channels  for  the  rcturii  of  blood  fr<»m  ihe  liand.  rhcy  begin  in  a  ple.vus  upon  the 
dorsutn  uf  the  tirst  ptialangcb.  burrouiidin}^ 

the  nail.  and  are  eonlinued  over  tlie  buc-  Fig.  76.^ 

ceeding  phalanges  as  a  coarser  plcxus  in 
which  lunj^iludinal  trunks  (vv.  difritales 
diirsalcs  |tro]>riac)  can  be  mort*  or  less 
distinctly  [lerceivcd.  At  about  the  niiddle 
oi  tlic  dorsum  of  the  proxin)al  phalanji^cs 
transverse  arches  (arcus  vciiosi  digttalcs), 
one  for  cach  digil.  connect  the  various 
dorsal  digital  veins  ;  each  arch  is  concave 
pr(>ximaliy,  and  at  cither  end  unites  with 
ihe  extremities  of  thp  netghhoring  arches 
to  form  fdiir  dorsal  metacarpal  veins 
( vv  mctacarpcac  (tnr"AaIcs )  u  hlch  fiass 
Lipward  aloii)^  ihe  line;>  of  the  intenucTa- 

carjKil  ^])aces.  Jtist  beftire  Jolilinjj  with 
its  neij^dibors  cach  digita!  arcli  receives 
intercapitutar  veins  1  vv.  iiitercapitu- 
Inres)  which  ascend  in  the  web  of  tlie 
fingers  from  the  volar  surface  and  assist  in 
the  passagc  of  the  btood  of  the  superficial 
volar  veins  inio  those  of  the  dtirsal  surface. 

The  four  dorsal  metacarpal  veins  ;ire 
abimdandy  connecled  by  anastomostng 
branches  which  pass  obliqueiy  from  one 
vein  to  [heoiher,  a  net-work  (  rele  vcnosiim 
tlorsalc  manus)  w-ith  ehMigatetl  meshes 
lieing  thijs  fonned.  The  veins  of  the  first 
and  fourth  iniermetacarpal  spaces,  as  a 
riile,  howevcr.  retain  a  greater  aniount  of 
individualitv  than  ihe  other  rwo,  and  havc 
consequently  received  special  names,  thal 
of  thr  (irsl  interspace  Iteiiig  smiietiines 
termed  the  vena  cephalica  polUcis, 
H-hilf  that  of  the  fourth  interspace  is  the 
vena  salvatella.  The  dorsal  nct-work 
is  drained  by  l\vo  veins  wbich  pass  up  the 
iorearm.  the  ceph;ilic  and  basilic  veins. 

The  superticial  veins  of  the  volar 
surface  of  the  hand  are  small  and  for  ihe 
most  part  open  into  the  df>rsal  veins. 
They  arise  as  a  plexus  in  the  balls  uf  the 
fingers  and  pass  along  the  volar  surfaces 
ol  the  digits  as  a  plcxus  in  which  longitiidi- 
iial  trunks  (vv.  dtifitalcs  volares  i>ro|>riae) 
can  be  distinguished.  From  ihe  plexns  of  each  fingcr  hranches  vv  ind  around  the  sides  of 
the  digits  to  open  into  the  dorsal  digital  veins,  and  al  ihe  rools  of  the  iingers  important 
connections  in  a  siniilar  direction  are  made  by  the  intercapitular  veins  (see  al>ove). 


Supcrfictal  veiti«  o(  rtjihl  hand  and 
hircarm;  postcnor  iurtacc. 
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The  supcrficial  veins  of  the  palm  of  thc  hand  aro  sitiiated  supcrticiaJly  to  ihe 
palinar  aponeurosis.     Thev  are  for  the  most  i>art  sniall,  aii<l  fonn  a  net-work  vhkh 
IS  open  ovcr  the  central  j>art  of  the  palm,   but  muoh  closer  over   the  ihenar  an 
hypothenar  eminences.     These  latera)  portions  cummunicate  with  the  dorsal  net-ui: 
as  well  as  thc-  net-work  of  the  anterior  sui-face  of  ilie  fortairm,  into  which  the  ceninT 
portion  t>pcns. 

The  Basilic  Vein. 

The  l>asilic  vein  (v.  hasUica)  (Fig.  762)  takes  its  orij^in  trum  the  ulnar  ^de  1 
the  dorsal  nct-work  of  the  hand,  and  is  sometimes  dcscrihed  as  thc  direct  continuatio 
of  thc  dnrsal  metacarpal  vein  of  the  fruirth  intcrspace.  It  passes  obliqiiely  up^ord  ;ind 
inward,  winding  around  the  borderof  the  hand  towards  thc  anterior  surface  of  thcfore- 
ann,  up  \vhich  it  aarends.  Bevonti  the  liend  <»f  the  elb<jw  it  continues  its  way  upwani 
along  the  inner  b<:trder  of  the  biceps  iniisde  as  far  as  the  upper  third  of  the  brachiu  ~ 
at  tthich  level  it  pierces  the  fascia  of  the  arni,  and  after  a  usuallv  short  subfa 
course  terminates  by  opening  intd  llie  intcrnal  brachial  vein. 

The  basilic  is  the  larj^est  of  ali  the  superticial  veins  of  the  arm,  and  is  providc 
with  Irom  ten  to  fifteen  pairs  *)f  valves.      It  receives  tribiitaries  from  ihe  stij»erhc^ 
plexus  of  the  thenar  cmincnce  and  from  the  anterior  and  posterior  surfaces  of 
forejirni.     Near  ihe  elbovv  it  receives  from  the  cephalic  vein  the  median  vein,  and 
aiso  communicates  with  thc  cepiialic  higher  up  bv  branches  which  pass  across 
biceps  muscle,  and  with  the  brachiai  veins  by  small  branches  which  picrce  the  brach 
fascia. 

Variations. — ^The  basilic  is  llltle  subjett  to  variallon  escejJt  in  retianl  tu  its  Itrrminatii 
which  is  irt;qiieiiUy  in  the  axillary  and  »unictimes  in  the  stitx:lavini) ;  hi  Unh  these  cascs  the  sa 
fascial  iMtiliiiii  uf  Its  course  is  cutisicLeralilv  Imigt-r  tliaii  iisnal.  Occasioiialtv  it  is  ac-cfintpai  ' 
IhrouKlioul  its  course  hy  an  accessurj-  basilic. 

The  portlonof  the  vein  exteudiUK  fruni  Its  oriKin  to  the  bend  of  the  elbou-  is  frequentJ>; 
spoken  of  as  the  sufierficial  ulnar  vein,  thc  tcnti  t^asilic  beinit;  liniiied  to  the  brachial  poition  ot 
the  vein  as  descritieti  above. 

The  Cephalic  Vein. 

The  cephalic  vein  (v.  cephalica)  (Fig.  762)  takes  its  origin  from  the  radia)  portion 
of  the  dorsal  nel-work  of  the  hand,  and  especially  from  the  dorsal  metacarpal  vein 
of  the  first  interspace.  It  passes  upward.  inclining  forward  over  the  surface  of  thc 
brachio-radialis  muscle,  and  so  reaches  the  anterior  surface  of  ihe  forearm.  Arri\'ed 
at  the  bend  of  the  e1bow,  it  asccnds  along  the  groove  which  marks  the  outer  border 
the  biceps  muscle  and  llicn  in  the  groove  betwecn  the  deltoid  and  the  pectoralis  maj 
and  at  the  tipper  border  of  the  btler  muscle  it  passes  betwcen  it  and  the  clavicle, 
forales  the  costo-coracoid  membrane,  and.  crossing  in  front  of  the  axillary  artei 
empties  into  the  axillary  vein. 

It  is  provided  with  from  twelve  to  fifteen  pairs  of  valves,  of  which  Irom  four 
se\'en  occur  in  its  antibrachial  portion,  seven  in  its  brachial  portion.  and  one  at  its 
union  with  the  axillarj-. 

Tributaries. — The  cephalic  vein  receives  numerous  branches  from  the  supcr- 
ficial net-work  of  the  posterior  surface  of  the  foreann  and.  indced,  plays  a  m 
more  important  part  in  the  draina^e  of  this  region  than  does  the  antibrachial  porti 
of  thc  basilic.  Quite  frequently  it  is  accompanied  in  its  course  up  thc  forearm  by 
accessory  cephalic  vein  ( v.  ccphalica  acccssoria),  which  arises  in  the  posterior  su 
ficial  net-work  and  opens  into  the  main  cephalic  vein  at  the  bend  of  the  elb<nv.  It 
aIso  receives  branches  from  the  superficial  net-work  of  the  anterior  surface  of  ibc 
forearm  and,  a  short  distance  bdow  the  bend  of  the  elbow.  gives  off  astrong  branch. 
the  median  vein  (v.  mediana  cubiti),  which  |>asses  obliquely  upward  and  inu-ard  to 
open  into  the  basilic,  givinj*  of!  in  its  course  a  communicating  branch  to  one  or  other 
of  the  deep  veins  of  the  forearm. 

In  its  brachial  portion  it  is  connected  with  the  basilic  by  branches  which  pass 
across  the  biceps  muscle.  and  jnst  before  opening  into  the  axi!lary  it  receives  thc 
acromial  thoracic  vein  (v.  thoracoacromialls),  which  correspOnds  to  the  artcry  o( 
the  same  name. 
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Variations.— Uniike  the  basilic.  the  cephjilic  vein  frfqufntlv  »rcstrnts  variations  uhich  aflfect 
princii>aliy  iis  bradiial  [Kiitioii.  Dne  of  the  most  important  oi  thcse  is  the  complete  absence  of 
this  portion  of  the  vciii,  the  antibracliial  portiun  ftii|iiying  iis  bloocl  into  ihc  Itasilic  by  means 
of  ilic  median  vein.  In  oiher  cases  it  is  only  iHl-  u]i|H:rmost  ^»art  of  tlic  brachial  iiortion  that  is 
lackinK.  tli«-'  liJVNcr  jiart  in  such  cases  either  makinj;  connettion  with  the  brachial  veins  or  eise 
convcyinK  iLs  hUuni  (1ownwartl  lo  iht  median  vdii.  by  uhich  it  passes  to  ihc  basilic. 

Anothcr  intonisting  anomalv  cunsists  in  Ihe  (jccurtencu  ot  a  braiicli  whicli  is  siven  of¥  jiist 
iis  the-  vciti  tlips  diiwnward  tu  pjcrce  the  costo-coracoid  njcmbnint.  It  is  tcrmed  the  juguSt}- 
cephalk  vrhi,  and  passes  up  <pver  the  cla\'iclL-  to  open  above  into  the  external  jugular  near  its 
communicatiun  wiih  the  subciavian. 

Thf-se  variations  lind  an  explanatiQn  tn  the  changes  undergone  by  the  superficial  \'cins  of 
ttic  arm  durin^  their  lievelupment,  l»jth  the  abscnce  oithe  brachial  portion  of  the  vein  and  the 
occurrence  of  a  jiigulo-cephalic  beiiiK  the  i>ersisience  of  conditions  nornia]ly  passed  througli  in 
developinenL  It  wouId  seem  that  threc,  or  perhaps  lietter  four,  stages  are  to  be  recocnizrd  in 
the  development  ot"  the  siijK-rficial  veins  i»f  the  ann.  In  the  first  stage  the  basilic  vein  forms  the 
onIy  j:reat  superficial  tnink,  extencling  ii|)  ihe  inner  side  ol  the  arm  from  the  vvrist  to  the  axiHa  and 
opcnmg  into  the  axillar>-  vein  above.  Later,  however.  this  condilion  Is  ninKlifiecl  by  tfie  de- 
ve]opm«:;nt  of  the  antibrachial  |>ortion  of  the  cephalic.  which  increases  in  size  at  the  expense  of 
the  antihrachiaJ  iM>rtion  of  the  basilic  until  it  Iwcoiiies  the  most  im^jortant  \'Gm  of  the  forearm. 
At  the  bend  of  the  elboH"  this  vein  reccives  a  short  transverse  branch  fonned  hy  the  union  of  an 
ascendin^  and  dcscendinij  linib,  and  llien  bends  obliqueIy  inward  tt)  join  the  brachial  portion  of 
the  iKisihc.  Higher  up  m  Ihe  jjroove  lwtwe*.*n  Ihe  pectoralis  major  nnd  deltoid  niuscies  is  a 
small  deltoid  vein,  which  is  iircimnectcd  \viih  the  veins  already  descriho<l.  Such  a  stage  as  this 
jfives  a  clue  to  the  variations  in  uhich  che  brachial  portion  of  the  (:eph;i!ic  is  either  abscnt  or 
oniv  partiallv  deveto]K-d.  The  asi-t-ndini^  litivh  of  ihe  transverse  branch  of  the  elboa,  and  this 
branch  itself,  toK^ther  reprcsent  what  will  I;iter  lie  Ihe  lower  nart  of  Ihe  brachial  portion  of  the 
cephalic,  while  the  deltoid  vein  represents  its  upper  part  ;  the  desceiidinj;  limlj  of  the  trans- 
verse branch  represents  the  accessory  cephalic  vein,  and  the  ol>li<iue  ixjrtion  of  Ihe  antibrachial 
cephalic.  l}etween  the  Inmsverse  branch  and  Ihe  basilic.  represents  the  median  vein.  Indeed. 
relics  of  this  condition  are  to  be  seen  even  in  the  normal  arranKement,  for  while  the  antibrachial 
portion  of  the  cephalic  usuallv  ejcceeds  in  siže  the  airrespondinK  portion  of  the  basilic,  the  con- 
ditions  are  reversed  in  the  lirachiat  portions  of  the  lwo  veins,  the  antibraciiial  portiiin  of  the 
cephalic  and  the  brachial  p()rtiLm  of  the  basilic  (connected  by  the  median)  fomiing  the  main 
channel  for  the  retum  of  bli^id  from  the  superficial  portions  ot  the  arm. 

A  Ihird  staKc  is  brou^bt  aboui  by  the  compleiion  of  the  cephalic  vein  by  ibe  union  of  the 
ascendiuK  linib  of  the  transverse  branch  with  the  deltoid,  the  vein  so  formed  being  continued  up 
over  the  clavictc  lo  open  Into  the  extemal  jugidar  ;  and,  nnally,  the  fourth  or  aduJt  siage  is  pro< 
duced  from  this  by  the  de^-neration  of  that  portion  of  the  cephalic  which  corresponds  to  »hat 
is  lenned  the  juijula-cephahc. 

The  antibrachial  |X)rtion  of  the  cephatic  Is  frequently  tcrmed  the  superficial  radiat  vein,  tht 
acres.stiry  cephalic  licinK  thcn  the  accessory  superficial  radia/,  Kurthermore,  it  is  lo  be  noled 
that  quite  frcqucntly  one  or  more  strong  lonKitudinal  stcms  are  devcloped  In  the  superficial  net- 
work  of  the  anterlor  surfacc  of  the  iorearm,  and  to  one  of  these  the  temi  median  vein  has  Ix:en 
applied.  This  condition  has  KeJieraI!y  tn-en  acceptrd  by  the  Knj^lish  and  Kruncb  an^Uimisls  as 
typical,  and  their  ilescription  of  Ihc  (.irigin  of  the  basilic  and  cepnalic  veins  Is  asfollous.  The 
median  vein  when  it  reaches  die  bend  of  the  elb<^»w  divides  into  two  divergent  stems  ( l^ig.  764) 
which  are  tenned  the  median  basilic  and  median  cephalic  veins.  The  median  basilic,  wnirh 
corresponds  with  what  has  l>een  termed  al>ove  the  median  vein,  unites  with  the  superficial  ulnar 
to  form  the  basilic  vein,  w-hile  the  median  cephalic,  \vhich  represents  the  ftctal  transverse  brancfi 
of  the  elbow.  slmllarly  unites  with  the  superficial  radial  to  form  thi-  cephalic.  Such  an  arrange- 
mcnt  is  uudoubtedly  i>t  freiiuent  t^KCurrence  ;  but  sitice  the  median  vein,  as  undcrstood  in  such  a 
description,  is  so  variable  and  so  manifestly  a  secondary  fomiation,  and  since  the  arrangement 
taken  above  as  t>pical  is  not  only  also  of  frequent  occurrence,  but  furthennore  follow.i  more 
closcly  the  embryonic  relations  of  the  various  vessels,  It  has  been  given  the  preference. 
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PR.\CTIC.AL    CoNSIliEKATIONS. — ThE    VeINS   OF    THE    UpPER    ExTREMITY. 


The  Deep  Veins. — The  venae  coniiles  of  the  radial  arterj'  havc  been  said, 
uhcn  distended,  to  alter,  by  pressure,  the  character  of  the  pulse.  The  ntimerous 
short  anastomotic  branches  which  unite  the  venae  coniites  of  llie  brachial  arterv 
cross  in  front  of  that  vessel  and  may  have  to  be  tied  as  a  preliininar)*  to  llg^ation 
of  the  arter>'. 

The  Superficial  Veins. —  The  Hand. — The  veins  of  the  dorsal  surface  ai^ 
suhcutineous,  prominent.  and,  in  order  that  the  circnlation  may  not  be  inler- 
ruptL>d  during  prehonsion,  are  much  lanjer  than  thosc  of  the  palmar  sui^ace.  Like 
the  other  siiperticial  veins  of  the  upper  <'xtremity.  thcy  are  scantily  supplied  with 
valves  and  are  therefore  easitv  distended  by  the  effects  of  gravity  or  by  any  constiHc- 
tion  of  the  limb  above. 

The  Forearm.^\\\^  larpre  size  of  the  superficial  veins  in  the  forearm,  their  sub- 
ctJtaneous  position,  the  small  ntimber  of  valves  they  contain,  and  the  Fact  that  most 
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Fig.  764. 
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of  the  veiiDUs  blootl  of  thc  limb  is  returnud  by  tJiem,  make  circular  constrictkoi  of 
the  arm  or  iorearm — ;is  in  aises  o(  poorly  applied  splints — espcciallv  dangcrou^. 
SufUing  and  ti^dema  disul  lu  the  cniihtricluin  are  siire  to  result  speedily  and.  '\i  the 
pressure  is  continucd,  to  bc  IoHowt*d  by  ulcuralion  or  gangrene. 

On  the  e.\tensor  surface  of  the  forearm  ihe  superticial  veins  are  Icsst  conspiruous 
than  on  the  flexor.  and  between  the  olccranon  and  the  ievel  of  the  pronalor  lere* 
inscrtiun  are  ahnosl  completelv  lacking.  TIiU  is  llic  surface  most  exj>oscd  lo  trau- 
malisni.  and  alonjij  it  maiit  artcries  and  nerve-iriinks  are  also  abscnt. 

'Jlu-  £/dtfw. — The  vein  givcn  otf  by  the  median  vein  when  It  rcaches  ihc  bend  i4 
the  elbow,  and  known  by  the  Eii^lish  and  French  anatomists  (v/df  supra)  as  the 
median  basilic,  is  of  the  greatest  practical  importance  among  the  veins  al  the  bcnd  ol 
the  elbow.  The  M-like  figure  made  l>y  the  superticial  ulnar  and  superficial  radi.i1  in 
uniling  respective!ywith  the  median  l^usihc  and  median  cephalic  lo  form  the  hssilic 

and  cephalic  veins  Js  by 
no  means  constant.  btil  is 
prcsent  in  onIy  from  one-ha!i 
lo  two-lhirds  of  ali  casts 
<  Treves ) .  E\'en ,  bovcecr. 
if  the  bastlic  and  cephalic 
veins  do  not  originale  in 
ihia  way,  the  median  vein 
(if  from  the  cephalic),  tbe 
median  hasilic  (if  from  tbe 
median),  uill  befound  be^in- 
ning  a  &hort  dislunce  \hAov 
llie  eIbow,  lo  tbe  ouler  hidc 
of  tile  biceps  tendons,  and 
crossing  ihe  lendon,  ihtr 
brachial  arterv*.  the  bmchial 
veins.  and  the  median  nervc. 
from  ali  of  \\hich  x\  tt 
separaled  by  the  bicipital 
aponcurosis.  ihe  inneri)f  the 
t«'0  louer  biceps  Icndons  ol 
the  old  anatfuiiists.  The 
vein  inay,  howcver,  ruo 
either  more  transverselv  or 
more  vertica|ly  and  so  fiavr 
dilTerent  rehilions  to  tlie 
artery  and  ner\'e  ;  It  is 
ustiallv  ihe  largest  of  ihc 
aniicubilal  veins.  bui  may 
be  snialler  than  the  median 
cephalic,  U'hich  is  commonly  the  second  in  size,  foIIowed  by  the  median,  ulnar,  and 
radial.  in  the  order  mentioned. 

r^or  rcasons  esplained  above,  abnorma^ities  and  even  absence  of  the  cejihalic 
and  radial  veins  are  more  frcijuent  than  ihose  of  the  t>asilic. 

For  ihis  reiisoii,  and  on  account  of  iis  large  sizc,  the  grealer  quantity  oF  blood 
it  carrics — as  it  is  above  the  entrancc  of  the  decp  median  vein,  and  ihus  receivcs 
blood  from  ihe  deep  veins  of  the  forearm — its  superficial  (K>sition,  its  prominenrc, 
and  iia  rclative  Hxation  to  the  bicipita!  iascia  by  cellular  tissue,  ihe  median  basilit  is 
the  vein  selected  for  either  intravenous  iranshision  or  phleboiomy.  In  opening  ibe 
vein,  certain  dangcrs  are  U\  Im*  avoidcd  ;  (  1 )  Woiind  of  ihe  brachial  arler>',  il  it 
resnlts  in  a  dircct  communication  bclween  the  vein  and  arierv,  wi!l  cause  an  aneu* 
rismal  varix  ;  if  it  results  in  ihe  fonnalion  r>{  an  intervening  sac  in  the  pcrivascuUr 
connective  lissue,  throngh  which  the  blood  from  the  arierv  flows  before  enlering  tbe 
vein.  it  will  cause  a  varicose  aneurism.  {2)  A  scptic  \vound  mav  causc  a  Ivmphan- 
gitis  from  infeclion  of  the  Iymph-vesscls  accompanving  the  vein,  and  niay  rcsuil  in 
axilary  abscess.      (3J   1'nnecessarj'  damage  to  the  (ilameiits  of  the  intemal   oita- 
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THE   AZVGOS   SVSTEM. 

neou3  nerve  flyin^^  in  Sront  of  tliL-  veiri)  may  give  rise  ta  chronic  traumalic  neuritis 
(Tillaux ),  ubile  injur>' of  the  cutaneous  branclies  of  the  imisculo-cutaneoua  nen'e 
(in  closer  relation  to  ihe  median  cephalic  vein),  or  entanjjlement  of  those  branches 
in  the  cicatrix,  may.  by  rcflex  irritation  acting  through  the  motor  fibres.  cause  tonic 
spasm  of  tho  biceps  and  brachialis  anticus,  "  bent  arm"  (  Hilton). 

The  Ann. — The  cephalic  vein  and  its  anomalies  should  be  studtcd  in  relation 
to  ligation  of  the  a.xill;iry  ariery  yq.v. ),  the  Krst  portion  ol  which  it  crosses  (sepa- 
rated  from  it  by  the  clavi-pcctoral  fascia).  on  ila  way  to  reach  the  axillary  vein. 

It  may  be  remembered  that  the  basilic  vein  pierces  the  brachia.1  uponeurosis  a 
little  bclow  the  middle  of  the  arm  and  ccases  to  bc  superhcial. 

THE   AZVGOS   SVSTKM. 

The  princtpal  triinks  of  the  azvgos  svstem  of  veins  are  persistent  portions  of 
ihe  embrj-onic  rardinal  veins  which  draincd  the  thoracic  and  abdominal  ualls,  as  well 
as  tHc  paired  viscera  of  the  aIxiomen,  and  united  abo\c  wiih  the  jiijjular  trunks  lo 
forin  the  Cuvierian  ducts  (pagc  926).  On  ihc  de\eIopment  ol  tlie  inferiur  vena 
cava  thcir  imporlance  diminished  yreatly,  and  in  the  adult  they  serve  princijjaUy  to 
collect  the  blood  from  the  inlerc(»slal  spaces.  The  reduction  of  the  lower  part  of  ihe 
lefl  jiigiilar  vein  ( pa^e  927)  broug^tit  about  furtlicr  moditicalions  of  llie  left  cardin;J, 
its  original  conneciion  u-ith  the  left  jngular  bcing  dissolved  and  a  new  one  forined 
wilh  the  right  cardinal.  This  lattcr  vein  formswhat  is  termcd  the  azygosvein  of  the 
adult.  vvhile  what  persists  of  the  left  one  b  known  as  the  hemiazygos  and  accessory 
hemiazygos. 

The  Azvgos  Vein. 

The  azygos  vein  ("v.  azyf;os)  (Fig.  765).  sometimcs  called  Ihe  azvgos  major ^ 
begins  iniinecuace]y  belou-  the  diaphragm.  where  it  is  directly  continuous  with  the  right 
ascendtng  Inmbar  vein,  formed  by  the  anastninosis  of  branches  of  ihe  luniUir  \'eins  and 
connecting  below  with  the  i!io-!umbar  or  common  iliac.  The  azygos  vein  pas-ses  up- 
ward  into  the  thoracic  cavity,  traversing  ihe  diaphragm  either  t)y  the  clefl  t)ct\vcen  the 
niediai  and  intermediate  portions  of  the  right  crns  or  cise  by  the  aortic  opening.  It 
then  coniiniies  its  way  upward  in  the  posterior  mediastinum,  resting  upon  ihe  anie- 
rior  suriaces  of  tlie  bodies  of  the  thoracic  vertebra:  a  little  to  ihe  right  of  the  middie 
line,  passing  over  the  right  inlercostal  aiteries  and  having  the  thoracic  aorta  and  ihe 
thoracic  duct  iminediately  to  the  lefl  of  it.  When  it  reaches  the  leve)  of  the  iaurlh 
vertebra  it  bends  forward  and  S()niewhat  to  the  right,  and,  cur^ing  u\er  the  ri>jht 
bronchus  and  the  right  pulmonary  arterv.  it  descends  alightly  to  open  into  the  pos- 
terior snrfacc  of  the  siiperior  vena  cava,  just  above  ihe  level  at  which  that  vessel 
bccomes  invested  by  the  periairdinm  The  terminal  portion  of  the  vein  from  the 
fourtli  vertebra  nnward  is  sometimcs  tenned  the  azygos  arch. 

The  azvgos  vein  in  a  considerable  proportion  ( 22  per  cent.,  Gniber)  of  cases  is 
entircty  destitute  of  valves,  and  whcn  present  thcy  rareiy  excecd  four  in  number.  are, 
apparently,  never  exacdy  paired,  and  are  usua]ly  insuflicient.  They  occur  more  fre- 
quently  in  the  arch  than  in  th<r  vertical  portion  of  the  vein. 

TributarJes. — The  azvgos  vein  at  ib*  origin  has  «siia!lysome  small  conncctions 
with  the  vena  ca\'a  inferior,  bul  its  principal  tribntaries  are  Ihe  right  intercostal  veins. 
In  addition  it  receives  branches  from  the  fesophagiis  ivv.  oesophancae),  from  the  are- 
olar  tissiie  and  tymph-nodes  of  ihc  posterior  mediastinum  and  from  a  ple.^ns  whicli 
surrounds  the  thoracic  aorta,  from  the  posterior  stirface  of  tlie  pericardiimi.  and  from 
the  substance  of  the  right  lung.  these  last  bronchial  veins  (vv.  bronchialcs  pnslcri- 
ores )  issiiing  Irom  the  hilum  of  ihe  lung  and  ojjening  into  the  azvgos  at  the  beginning 
of  its  arch.  They  anastomose  utth  the  pulnionary  veins  both  along  the  course  of  the 
smaller  broiichi  and  also  ouiside  the  lung.  and  thev  receive  some  smaller  bronchial 
veins  ( v\'.  broncliialcs  nnicriores)  situated  upon  the  anterior  suriace  of  the  bronchi. 
The  azygo.'4  vein  furthermiire  receives  the  hemiazygos  vein  ;  this  and  the  intercostal 
veins  will  he  described  below, 

Variationa  — Since  the  cardinal  veins,  from  \vhich  the  azj*gos  and  hemian'gos  are  formed. 
are  priniariK  svnimetrica!,  it  mav  h;ipi>^rn.  Just  fts  was  ihe  case  with  the  aortic  arclies.  ihat  it  \% 
the  left  one  lliat  ts  more  fiilly  relaiiKil  .'ind  thcreforf  In-comes  the  azygos  vein.  the  rijjht  Ijecomin^ 
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tnenemia^gos.  Occasionn]Iy,  instead  of  openinK  into  the  superior  vena  cava.  the  az>Kos 
lerminates  in  the  right  subclanan,  the  right  innaniinale  vein.  or  even  opens  direcllv  into  ihe  riKht 
auriclt:,  A  furthcr  iiniinial  v  is  somctinK-s  presented  by  the  azycos.  in  its  uppcr  part,  being  situated 
at  the  botlom  of  a  dt-L-p  gruavc  upon  the  surfacc  oi  tlie  rightlung.  which  thus  comcs  tw  have  an 
^-.accessorj'  'otK.-  known  as  the  azygos  lobc  or  lubule. 

^^  Practical  Considerations. — Th^  azyg:os  veins  are  the  conncctinjy  links  he- 
tu'een  the  cardinal  and  ihc  infcrior  caval  svstcms.  In  cascs  of  obstniction  of  the 
infcrior  cava  lhey  are  ablt-  lo  carry  on  the  collalcral  circulation  vcry  effcctively, 
ihrough  their  communication  \viih  the  common  iliac,  renal.  tumbar,  and  ilio-lunil)ar 
veins.  Growths  in  thL-  postcrior  mediastinum,  enlarjjcd  bronchial  glands,  or  aortic 
aneurisms  may  so  conipress  these  veins  as  to  cause  cedema  of  the  chest  wall  by 
interference  with  the  intercostal  veins  which  empty  into  them. 
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The  Hemiazvgos  Vein. 


The  hcmiaz\'gos  vein  (v.  hcmiazvnos)  (Fig.  765)»  aiso  called  the  azygos  minor 

in/eriof\  is  the  counierpart.  on  the  Icfl  side  of  the  bodv,  of  the  lower  part  of  the  azvgos. 

It  arises  just  btlow  the  diaphragm  ■as  the  continuation  upward  of  the  Itit  ascending 

Uimbar  vein  (page  901  ),  iilso  receiving  usuatlv  a  commiinicating  branch  from  the  left 

renal  vein.      It  passcs  upward  into  the  thorax  betwecn  the  mcdial  and  intermediatc 

portions  of  ihc  left  cnis  of  the  diaphragin.  and  then  ascends  upon  the  Icft  side  of  ihc 

,    bodics  of  the  lower  thoracic  vertebra;,  passing  in  front  of  the  lower  left  intercoslal 

^Bflrteries  and  having  the  thoracic  aorta  to  its  right.     At  about  the  level  of  the  eiglith 

^^or  ninlh  vertebra  it  Ijends  towards  the  right  and,  passing  behind  the  aorta  and  the 

cesophagus,  opeiis  into  the  azvgos  vein. 

In  its  course  it  reccives  the  lower  five  or  fnur  left  intercostal  veins,  which  con- 
stitute  its  principal  tributaries,  and  in  some  cases  it  aUoreceives  the  accessorv  henii- 
azvgos  vein.  It  alsn  receives  some  branches  from  the  cesophagus  and  from  the 
posterior  mediastinum. 

The  Accessorv  He.miazvgos  Veix. 

The  accessory  hemiazygo3  vein  (v.  hemiazvRos  accessoria)  ("Fig.  765),  aIso  called 
\^e  azygos  minor  supcrior,  is  a  descending  stemwhich  lies  upon  the  left  side  of  the 
Uidies  o[  the  upper  thonicic  vertebra?  and  receives  the  upper  left  intercostal  veins.  It 
begins  above  at  about  the  second  intercoslal  space  by  the  nnion  of  a  small  \-ein,  which 
connects  it  \vith  the  left  innominate,  wilh  the  left  superior  intercopfal.  \V'hen  it  has 
reached  the  level  of  the  seventh  or  eighth  thoracic  vertebra  it  bends  to  the  right  and, 
passing  bcneath  the  aorta  and  the  cesophagus,  opens  inlo  the  azvgos  \'ein.  Quite 
frequently  it  opens  beIow  into  the  heniiazygos  just  as  thai  vein  i>ends  towards  the 
right,  and  cvcn  whcn  it  has  an  indtpendcnt  connection  with  the  azygos  it  may  be 
connected  with  the  hemiazvgos  by  an  anastonioiic  bninch. 

It  receives  the  upper  seven  or  eight  left  intercostal  veins  and  in  addition  the  left 
posterior  bronchial  vein. 

VarUtions. — The  hemiiutvgos  and  acce!»ary  hentiajtvgos  veins  topether  represeni  thf  left 
cardinnl  vein  nf  the  embr>'owljic1i  prini:irily  opened  into  the  left  Ciivienan  duct.  VVith  the  dis- 
.ip[>earance  of  the  iower  pari  of  the  left  jugufar  vein  the  relations  of  the  Ie(t  cardinal  change, 
the  vein  making  a  connection  across  the  tniddle  line  with  the  right  cardinal  (the  azygosK  Indi- 
calions  i)f  ihe  original  condiiicm  are  occa8ional[y  seen  In  a  fibrous  mrd  which  cnnnects  the  left 
superior  intercostiil  vein,  u-hich  is  strictly  a  portion  of  the  acces5ory  heiriazygos,  with  ihc 
oblique  vein  of  the  left  auricle  fpage  856). 

As  alrf«dy  pointed  out  in  speaking  of  variati(ia<t  of  the  azvgos,  rases  have  been  observcd 
in  whirh  the  hetniazygos  ;ind  acc:essory  hemiazvgos  ocair  upon  the  right  side  of  Ihe  lK«ly,  heing 
formed  from  the  right  cardinal,  Mhile  ihc  left  cardinal  gives  rise  to  the  azygos.  And  more 
rarelv  Ihe  two  veins  have  been  ohserved  fiised  to  form  a  lingle  inink  Iving  upon  the  anterior 
surfflce  of  the  thoracic  vertebrit  nnd  receiving  nll  the  nitercostal  arteries. 

A  considerahle  amount  of  variation  cicists  in  the  number  of  intercostal  veins  received  by  ihe 
hemia7ygos  and  the  nccesw>ry  hemiazvgos  r<'sp(*rtively.  l'<?iialty  th<.-y  divide  hetween  tht-ni  ihe 
intercnslals,  since  they  either  unite  or  cross  the  median  ?iiie  t<j  ihe  az)-giK  over  sucressive 
vertebra.  The  hemiaxygos  h.is  iK-en  ohserved  to  cross  the  venebral  ccijiimn  any«here  from  the 
sixth  to  the  elevenih  vertebra,  and  ihe  acresson'  mav  desrend  as  far  as  the  tenth  or  mav  cross  al 
the  third.     !n  cases  where  it  makes  its  crossing  high  uj>  a  number  of  intercostal  spac»«i  mav  inter- 


896 


HUMAN    ANATOMV. 


vene  between  it  and  ihc  hemiazvgos,  aiKl  the  veins  of  ihese  ihen  open  directlj*  mto  ihc  a/>cm 
passing,  each  inclependenilv,  acri>s.s  the  vertehra!  column  beneath  the  aorut  and 
Absence  of  the  accessijfv  hemiazygos  has  bten  obscr\ed,  the  unper  mx  «»r 
costal  vtins  unttin^;  to  form  h  coniinoii  asceiidinK  trunk  wliich  o|>en.s  inlo  the  teh  1  ,1  ■ ' 
In  ali  iirttlKiiiililv.  howevt:r,  Ihis  cointiion  asremlinj;  slem  is  pro|>erly  to  N:   re>r.irJ.  1!   1    - 
accessory  henii;u!yjijos,  \vhose  normal  connection  with  the  innominate  has  imTe;ise<.l  iii>u?.-«iin' 
its  connection  with  the  azygos  or  hfmiaz>'gos  has  eilher  (Icgeneraiecl  or  fniled  lo  rorm. 

Thk  Intkrcostal  Veins. 

The  intercostal  voins  ( vv.  interco(;talcs }   (Fig.   765),  sometimcs  dcsignated  as 
po&Urior  intercostal  as  distingiiished  froin  ;he  amcrior  inieraislal  iributarieš  \A  ihc 
intern.1l  nianiman'  vein,  accompanv  tlic  intercostal  arteries  and  are  twelve  in  nunibet 
on  each  side,  one  ocoiirring  in  eacli  intercostal  spacc  and  one,  sometimes  termed  the 
subcostal  vein,  ruiiningalong  ihe  lower  border  of  each  twelftli  rib.     TbeyUealoi>g 
the  uppcr  border  of  the  spaces  lo  which  lhcy  bclong,  in  a  ];jrfx)ve  on  the  lower  border 
of  the  rib,  and  are  above  the  correspondinjj  arteries.      The  upper  nint*  or  len  veins 
open  anteriorlv  into  the  interna)  maimnarv  or  musculo-phrcnic  veins.  biit  the  luuer 
three  or  two,  whirh  are  somcwhat  largcr  than  the  rest.  have  no  aiilerior  comcnunica- 
tion  and  receivc  tribiitarics  froni  the  abdominal  muscics  and  the  diaphragm.      In  ihf 
middle  portlon  of  thclr  course  the  iipjier  siv  or  seven  veins  give  off  branches,  iht 
costo-axillary  veins,  which  ascend  towards  the  axi]la  and  open  into  either  the  lonj« 
thoraeic  ur  the  ihuraco-epigastric  vein  and  so  into  the  axillary,  and,  as  it  approaches 
the  vertebral  column  behind.  each  vein  rcccivcs  a  dorsal  branch  ( raraus  dorsalis  j  which 
accompanies  the  spinal  branch  oi  the  intercostal  artcrv  and  retiirns  the  blood  from  iht 
sUin  and  niuscles  of  the  back  and  also  from  the  spinal  column  and  its  contenta,  this 
latter  drainage  belng  by  nieuns  uf  a  s]>inal  branch  { ranius  spinalls)  uhicli  connect" 
with  the  intenertebral  \eins  (page  89S). 

Their  posterior  temiination  varies  considerablv  in  dif^crent  individitals,  espociallv 
as  rcgards  the  iippcr  menibors  of  the  serics.  It  niay  be  supposcd  that  primarilv  ali 
the  intercostal  veins  of  llie  right  side  opened  into  the  azygos  vein  and  ali  of  thosc  of 
the  left  side  into  tlie  heniiazygos  or  accessory  hemiazvgos,  and  this  condilion  holtls 
in  the  adult  nith  ali  but  tlie  upper  two  or  lliree  veins.  On  the  right  side  the  vein 
of  the  firsl  space — that  of  the  second  space  sometimes  uniting  \vith  it — frcqucnt]v 
acconii>anie5  the  superior  intercostal  arter\'as  a  right  supcrior  intercostal  vein, 
and  ojjens  above  into  either  ihc  right  innnminate  or  one  of  its  branches,  usuany  tbc 
vertebral ;  on  the  left  side  the  vciii  of  ihe  first  space  opeiis  into  the  leh  innominate  \ein, 
being  sometimes  termed  the  accessory  left  superior  intercostal  vein,  v-hile  the 
veins  of  the  second.  third.  and  sometimes  tlie  fourtli  spaces  unite  to  a  coinmon  trunk 
uhich  cr^»sses  ihe  arch  of  the  aorta  and  opens  into  the  left  innominate  vein,  forming 
ihe  left  superior  intercostal  vein.  It  is  to  be  nuted  that  this  last  is  conneclcd 
uith  the  accessorv*  hemtazygaš  vein  and  rea]ly  represents,  in  part  at  least,  its  upper 
portion, — a  fact  whirh  is  aH  the  more  evident  from  its  frequent  connection  hy  nieans 
of  a  tibrous  cnrd  with  the  oblitnie  vein  nf  the  Icit  aiirirlc  :  and.  funhermore.  it  mav 
also  be  pointed  ont  that  the  veins  of  the  second,  third.  and  sometimes  the  fourth  spaces 
of  the  right  side  iisu;illy  unite  tt>  a  common  trunk  whieh  opens  inlo  the  a/jgos 
van. 

The  principal  tributaries  and  amnections  of  the  intercostal  vcins  have  alrvcutv 
been  mentioned,  bul  there  remain  tn  bedescribcd  the  interesting  arrangement  shonn 
by  the  valves  in  those  veins  uhich  connect  anteriorlv  with  the  internal  manmiar)-  or 
musculo-phrenic  veins.  So  far  as  this  arrangement  is  concerned.  each  vein  mav  bc 
regarded  as  consisting  of  three  porlions  :  { 1 )  an  anterior  portion,  in  which  the  con- 
cavities  of  the  valves  look  louards  the  internal  mamman,'  or  musculo-phrenic  \eire. ; 
(2)  a  posterior  portion,  in  uhich  the  valves  look  touards  the  azygos  or  hemiazvgos 
veins  :  and  (  3 )  an  iniemiediate  portion,  which  is  deslilute  of  \'alves.  As  a  resull  al 
this  arrangement  the  blood  of  the  anterior  portion  of  each  vein  must  jjass  to  ihe  internal 
mamniarv  \eins  ( page  .Sfio),  that  of  the  posterior  portion  to  the  azvgos  or  hemiazygi»s. 
while  in  the  intermediate  portion  it  mav  pass  In  either  direction.  But  it  is  with  this 
intermediale  portion  that  the  costo-axiUary  veins  are  ronnected,  so  that  in  the  upper 
si.x  or  seven  veins.  in  addilion  to  passing  ]>ardy  anteriorlv  and  parllv  posteriorly»  some 
of  the  blood  takes  an  ascending  direction  and  empties  into  the  axillar>'  veio. 
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In  the  two  or  three  lower  veins  iheie  is  no  such  clouble  flow,  the  valves  ali 
looking  tottartlH  the  ay,ygos  vciiis.  \'alvt.-s  occur  al  the  opcninj*  of  practical])'  ali  the 
intercosLils  into  the  azvgos  veins,  the  last  Jntcrcostal  forming  aii  exceplion  to  lliis 
rule,  and,  furthtrrinore,  the  valves  ol  the  lower  veins  are  apt  to  bc  insutHcicnt. 


The  Spinal  \eins. 

The  spinal  vdns,  which  return  the  blood  fpom  the  vertcbral  column  anti  the 
adjacent  miisclcs  and  also  (roin  ihe  njembranus  enclosi»|f  the  spinal  cord,  presen!  in  a 
high  dcprec  the  plexiftirm  iirran^eniefit  uhlch  is  cliarafterislic  of  the  veins  as  coni- 
pared  with  the  arteries.  They  torm  a  series  of  loiiijitudinal  plexiises  which  exteiid 
practit-ill  v  ih^  entire  Icngth  nf  the  spinal  cohimn,  communicating  extensively  Nvith  one 
another,  and  niay  l)e  dividei:!  priniarilv  inlo  those  whtch  lie  externai  to  the  spin;il 
caiial  ami  ihosi,-  \vhicli  li^-  \vithin  thu  canal. 

The  external  spinal  plexuses  ( plesus  venosi  vcnvliralcs  cxterai )  are  tuo  in 
niiinber,  anrerifir  and  posterjor.  The  anUrior  externai  f*it:xus  i  plcxus  vcnvsus 
vcrtebralis  antcrior )  rests  upon  the  anterior- surfaces  of  the  bodies  uf  the  veriebra;. 
aiid  prcsents  considerable  difTereiices  in  theaniount  of  its  complcxity  in  different 
portions  of  the  spinai  column.  In  the  thoracic  and  liiml>ar  regions  it  fornis  a  nct- 
wurk  with  large  mcshes.  in  the  sacral  rcgion  it  is  rcpreseiited  by  transverse  anasto- 
moses  betueen  the  Literal  and  iniddle  sacral  veins,  and  in  the  cervical  region  it  reachcs 
its  greatest  degree  of  complexity,  forming  a  closc  net-work,  especiallv  dense  above 
and  resting  partlv  upon  the  bodies  of  the  vertebnt  and  partlv  upon  the  longus  colli 
muscles.  Al  vach  intervertebral  foramei^  tht-  plexiis  coniinunicates  with  the  veins 
issiiirig  from  thtr  internal  spinal  plexuses  and  also  with  the  posterior  external  plcxus, 
and  in  addiUon  scnds  branchcs  to  tlic  vertcbral  vcins  in  ihc  cervical  region  and  to 
the  rami  spimiles  of  the  intercast;il  and  lumlxir  vcins  in  ihc  (.orrcsponfling  regions. 

The  poskrior  e.rternal  filc.vuscs  (  plexus  venosi  vcrtebrak-s  pustcriores  j  lic  partlv 
upon  the  posterior  surfaces  of  the  ]aniin;i-  of  the  vertebr^e  and  the  ligamenta  subHava 
and  piirtlv  lxrtwccn  thcdceper  doraal  muscies.  As  in  the  čase  of  the  antcrior  p]exus, 
thcy  are  more  complicatcd  in  the  cen  ical  than  in  the  thoracic  and  lumbar  regions. 
In  the  latter  ihcir  nicshcs  are  sonicwhat  elongated  lungiludinally.  and  thcv  commnni- 
citc  with  ihe  internal  plexuses  at  the  inter\'crtebral  foraniina  and  also  by  branches 
which  traverse  the  ligamenta  subHiiva.  and  they  fiave  further  coninuinicalions  with 
the  anterior  external  plexus  antI  with  the  spinal  rami  of  the  intercostal  and  lumbar 
veins.  In  the  cer\'ical  region.  in  correspondencc  with  the  greater  diflferentiation  of 
tile  dorsiil  mvisculature,  the  plexuses  become  divided  into  several  Iayers,  and  in  the 
region  bctvveen  the  ftccipul  and  the  axis  vcrtebra  their  dcep  Iayers  form  an  especially 
dense  net-work,  the  suboccipilai  pUxns,  \vilh  which  the  occipital,  vertcbral,  decp 
cervical,  antI  posterior  external  jugular  veins  communicate.  Throughout  its  course 
the  cervical  portion  of  the  plexus  communicates  \vith  the  internal  and  antcrior  ex- 
temal  plexiises  and  also  \vith  the  vertcbral  vein. 

The  tDternal  spinal  plexuses  {  plcxus  vennsl  vertehralcs  interni )  are  situated  in 
the  dura  mater  lining  the  spinal  canal  and  are  ninch  rloscr  tlian  the  external  plexiistrs. 
The  veins  which  form  ihcm  havc  a  general  livngitndinal  direction  and  anaslomose 
abundanily,  but  neverlhclcss  four  subordinato  longiiudinal  lines  of  vessols  can  be 
recogni/.ed,  tuo  of  which  are  upon  the  anterior  wall  of  the  spinal  canal  and  twu  upon 
the  posterior  wall, 

The  anterior  infernai  plexus£S  lie  one  on  each  side  of  the  median  line  on  the 
posterior  surfaces  ol  the  bodies  of  the  vertebrcC  and  the  intervertebral  disks.  from  the 
ioramen  magnum  to  the  sacral  region.  Thcy  are  composed  of  rather  large  veins, 
between  which  are  frequent  an;LSiomoses,  and  transverse  conncrting  vessels  nm  across 
the  body  of  earh  vcrtebra  bx't\veen  the  two  plexuses,  passing  beneath  the  postenf>r 
cominon  vertcbral  ligaincnt.  Into  these  transverse  connections  open  the  basivirkbrai 
Vfins  (vv.  basivericliraks)  which  return  the  blood  from  the  bodies  of  the  vertebr*e, 
traversing  these  to  a  ccrtain  cxlcnl  to  c<Hnmunicate  uitli  the  anterior  external  [jlexus. 
The  antcrior  internal  plexuses  ;dso  communicate  opposite  each  vertebra  with  ihe  pos- 
terior internal  p]exuses,  rings  of  anastomosing  veins  thus  siirrounding  the  spinal  canal 
opposite  each  vertebra  and  constituting  what  are  terined  the  rctia  vcnosa  icrtcbrarum. 
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T}\<č  posterior  initntai pJir.vuscs  are  situated  one  on  cither  side  of  thc  median  line 
on  the  antcrior  suriaces  of  ihe  lamiiut  and  on  the  tii^aincnta  subflaMi,  lhroii^'h  »hkh 
thcy  send  brnnches  to  coramunicate  with  the  posterior  exiernal  plcxiis.  Tliev  art 
connected  by  transverse  plexu«.'S  \vhich  complete  the  retia  venosa  vertcbrarum,  and 
are-  composed  of  smaller  vessels  than  the  anlerior  plexuses,  and  the  nct-work  »hich 
they  fonn  is  more  open. 

La(crally,  al  each  intervertebral  foramen  tht  internat  plesuses  send  branche*.  <'u'. 
frotn  ihe  Hpinal  canal  along  thc  nervc-trunks,  and  by  means  of  tliese  intcrvertcbral 
veins  i  vv.  intent-rtcbralcs  ),  which  ha\e  ihe  Kjrin  of  plcMises  at  their  ori^n  and  recei\e 
eoininunicatin^  branches  Ironi  the  external  vertebral  plexuses  and  fnmi  ihe  veins  n(  tbt 
spinal  cord,  thc  intcmal  p!cxuses  pour  their  blond  into  the  vertebral,  intercostal,  lum- 
iKir,  and  lateral  sacral  veins,  the  connection  wiih  the  intercostals heing  thrt>ugh  iheir  rami 
spinalcs.  Abovc,  ihc  internal  plcxuses  form  an  esixK:ial]y  rich  rete  or  ple.xus  aroimd 
the  foranicn  inagniim  and  communicatc  with  the  occipital,  marginal.and  baaiUir  sinuscs. 

Practical  Considerations. — The  pnsterior  cxtcmal  spinnl  plcxuscs,  by  mcans 
1)1  iheir  cominiinicalicni  throiij^h  the  in  ter  vertebral  foramina  and  the  ligamenta  sub- 
fiava  wit]i  the  internal  plexuses,  niay  con\cy  infection  from  wiihoul — seplic  wounds 
of  the  back,  severe  l>ed-sores,  osteitis  of  tlic  \crtebnil  lamina^ — to  the  interior  ol  the 
spinal  canal,  Exlernal  pachv meningitis  has  thus;  ori^inated.  In  operalions  upun 
the  spine,  these  veins  bleed  so  freelv  thal  it  is  often  \vell  aiter  sevenng  ihem  upoa 
one  side  to  control  thcm  by  packing  and  procced  to  thc  exposurc  of  the  spine  on 
the  opposite  side.  repeatint;  ihe  packinj;  ihere.  The  internal  piexuses.  intcrpt« 
hetwoei\  thc  iheca  of  thf  cord  and  the  interior  walls  of  ilie  vertebral  colvimn.  ma 
as  a  rcsult  of  traunia.  furnish  l)lood  enough  to  caiise  coinpression  of  the  cord. 
symptoms  are  usuaUy  rehiti\e!y  8low  in  lle^■eloping — as  compared  wii!i  iliose  due  lo_ 
injurv  to  the  cord  itself  or  lo  its  vessels — and  are  referable  niainlv  to  the  1ower  spil 
segments.  the  blood  jjravitating  to  ihai  portion  of  the  canal. 

Hemorrhage  niay  ocrur  uithin  ihc  niembranes  ( ha-nialorrhacis),  uhen 
blood  uill  likewise  ten<l  to  gravitate  to\vard  the  kuver  cnd  of  the  cord.  and.  unl 
in  large  amount,  mav  cause  no  dcfinitcly  localizing  symploins.  Bleeding  from  i 
venie  medulli  spinales  may  take  plače  into  the  sulitance  of  the  cord  (ha^u 
mvelia),  and  is  most  likclv  to  occur  in  the  segments  from  the  fourlh  ccrvical  t(j  i 
tirst  dfirsal  ( Thorburti ),  because  of  the  degree  of  motion  of  that  portion  <if  the  spine, 
the  iinion  toward  its  base  of  a  fixed  and  a  movable  segment,  and  the  frequency  uiih 
which  forces  causing  excessive  flexion  or  c)ver-extension  are  applicd  to  thc  he 
\\  the  lesion  causes  contpression  only.  the  jiaralvsis,  an^eslliesJa,  elc, ,  will  bo  oB 
temporary.    If  it  is  associatcd  u-ith  disorganization  of  the  cord,  ihey  uill  be  pennanent 

The  Veins  mf  the  Spinal  Cord. 

Thc  veins  of  the  spinal  cord  {v\.  nu-fhtiti  ^^|^inak's)  occur  as  six  longitiidinal  ste 
sitiuted  upon  the  &iirface  of  the  cord  and  connected  by  a  line  net-work  very  inuch  i 
are  the  arteries.  One  of  these  stenis  traverses  the  entire  length  of  llie  cord  along  thc 
line  of  the  antehor  median  fissure,  and  has  on  either  side  of  it  another  steni  nhicb 
lies  immcdi;itely  posterior  to  the  line  of  exit  of  the  anterior  ner\'e-roots.  These  threr 
stenis   logelher   form    the  anterior  meduUi-spinal  veins   (^t.  sptnales  cxtera 

anteriDres).     The  posterior  veins  (vv.  spinalcs  evternae  postcriores )  ha\e  a  similj 

arrangcment,  one  lying  along  the  line  of  the  posterior  longitudinal  fissure  and  onr 
posterior  to  each  of  the  lines  of  entrance  uf  ilie  posterior  ner\'e-roots. 

Ali  these  stems,  logether  with  the  plexus  which  connects  them,  He  in  the 
mater  and  receive  brancfics  (\t.  spinaks  internae)  from  the  sul>stance  of  the  «jr 
From  them  branches  p;iss  out  along  the  nen^e-rocts  to  join  the  intervertebral  vein 
and  at  the  upper  cxtrcmity  of  the  cord  they  join  the  veins  of  the  medulla  obtongat 

THE  INFERIOR  CAVAL  SVSTEM. 

The  inferior  caval  system  includes  ali  thc  veins  from  the  body-wall  below 
level  of  the  diaphragm  ;   those  from  the  abdominal  and  pdvic  cavitics,   nilh  thc 
exception  of  those  from  the  stomach,  intestines  f  except  thc  lower  pan  of  thc  rectumj 
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pancrcas,  and  splcen  ;  and  ihose  from  the  lower  limb.      It  recci^es  its  name  frnm  its 
principal  vessei,  ihe  infcrior  vena  rava,  uhich  conveys  iis  blood  lo  ihe  right  auride. 

The  Inferior  Vena  Cava. 

The  inierioT  or  ascending  vena  cava  (veaa  cava  tnfcnor)  (Figs.  765.  766)  is  iontied 
by  the  union  of  the  two  common  ilkic  veins  eilher  on  the  righl  side  of  the  intencrtebral 
disk  separaiing  the  foiirth  aml  fifth  lumbar  vertcbra;  or  on  ihc  righl  sidc  t>i  the  fifth 
lumbar  vertcbra.     Krom  thJs  point  it  asceiids  directly  upward  to  the  level  ol  the  first 
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lumbar  vertebra  and  there  begins  lo  bend  slightlv  to  the  r^{hl  to  reach  the  fissure 
of  the  liver  which  sejiarates  the  SplRelian  and  riyht  lobea.  Passinjj  upward  in  thJs 
tissure,  it  reaches  the  diaphragm  and  perforates  the  left  lobe  of  the  centrum  tendineum 
of  that  structure,  so  entering  ihe  ca\ity  of  the  thorax,  then  bends  slightlv  fonvartt  and 
to  the  left.  and  opens  into  the  lower  and  Kick  part  of  the  rijj^ht  auricie  of  the  heari. 
It  is  the  largcst  vem  nf  the  l)ndy,  measiiring  at  its  entrance  into  the  auricie  aboiit 
33  mm.  in  diamcier.  h  increases  in  size  from  below  »ip\vard  uith  the  accession  of  its 
various  tribuiaries.  someuhat  sudden  increases  succeedinjj;  the  entrance  into  it  of  its 
largest  iributarics,  the  renal  and  hepatic  vcins.  It  cnntains  no  valves,  unless  the 
Eustachian  valve  guarding  its  entrance  into  the  auncle  be  regarded  as  belonj^ng  to  it. 
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Relations. — For  convonience  in  <lcsrripti»in  ihe  vena  cava   mferior  nir,  ' 
regarded  as  coiisistioK  oi  an  alxloininal  nnd  .i  ihoradc  porlion.     The  fiimicr.  '.'!ii 
constitiitcs  by  iar  the  grcater  part  of  iLs  lenijth.  has  the  follovvinj;  rolatioris.     P- 
riorly  it  rests  upon  tht  right  side  of  thc  lumbar  vcrtcbne,  upoii  thc  orisinsfi  !! 
psoas  nvijor  and  ininor  muscles.  and  abuvc  iiprni  iht'  ri^;ht  cnis  ol  the  dijphra^-m 
il  crosses  in  its  cnurst  thc  riyhl  lumbar  and  right  renal  arlerics.      Mediiillv  it  i>.  in 
ciose  rclation  with  the  abduminal  aorta  ihroujjhout  the  ^ealer  pDption  nf  its  cours«;, 
but  separates  irom  it  sUj;htly  above.  the  right  crus  of  the  dlaphragni  inlencniiiK 
LaTcrall/  it  is  in  contact  wilh  thc  psoas  major  musclc  bclow.  and  at  aboiit  ihc  middlc 
o(  its  course  it  is  in  closc  rclation  wilh  the  inncr  horder  of  the  right  kidncv.     Anic- 
riorly  it  is  covered  at  its  origin  by  thc  right  common  iliac  arlerv  and  in  the  \nvet 
|>art  oi  its  course  by  pt-rilonciiin.      At  the  leve!  o(  the  third  lumbar  vertebra  il  It« 
beneath  the  tliird  |x»rliun  <»f  the  diiodenimi,  and  initiiediatelv  alx>\e  that  benuath  ihc 
head  of  thc  pancrtas  and  the  niain  slcm  of  thc  porlal  veln.  \vhich  crosses  it  <>liliquelv. 
Finali).',  it  bes  in  thL-  vena  caval  tissure  of  the  liver.  having  to  the  right  the  riglit 
lobc  and  to  ilic  left  the  Spigelian  lofcK-,  and  tn-ing  sometinics  cornpleicly  surnuindcdln- 
liver-tishue,  oiving  to  a  tliiti  purTJim  of  il  brid};ii)^  (jvcr  thc  fissiiri!.      Thri-iughout  this 
part  of  its  course  it  is  firmly  unIted  to  the  vvalls  of  tlie  lissure  by  fibrous  bands. 

In  its  thoracic pordon,  vvbich  is  quite  short,  measuring  not  more  lluui  3  rm.  in 
lengtb,  it  is  in  relation  al  tirst  \vith  the  right  Umg  and  pleura,  and  in  the  iipper  part 
is  enclosed  for  about  1.2  cm.  m  the  pericardium. 

Variations. — Tlit*  devi-lnpiiK-ni  oj  thi-  iiifrrii)r  vt-na  cava  (iwge  927)  sht.iws  il  1*.»  l»c  lomied 
by  the  uiiion  t>f  Ihre«.-  primarilv  distincl  stnicUirts.  lis  upi>er  (lart.  betveen  the  enirance  U  ihe 
hcpalii,-  vcins  and  the  ri^hi  auricle,  is  the  upper  part  trf  ihe  c-nibrvonic  ductus  vmusiis,  ihcn  fol- 
Uiws  A  o>nsitlrrabI{-  purliiHi  tleiived  fmm  ihe  ri^lit  sulicijrilinal  vt-m,  aiul.  rinalK,  it>  luuer  psin  is 
fonncd  from  ihe  ri^ht  cartlinal  vein.  Df  Ihvsc  ernbrvoiiic  vein^i  the  ducttis  \cni>sus  is  unpatretl. 
thc  other  two  are  the  right  members  of  jiaired  veins,  whose  fellous  imder^  ahnost  complctr 
degciicratiun. 

Anonialies  of  the  vena  eava,  vvhifh  are  niit  unconinion,  are  for  the  niosi  itan  esplicable  os 
a  persistence  or  modification of  the  tnibr>onic  ajnditions.  Thus,  that  |x>rtion  oi  tht-  ve-iscl  Hhicfa 
is  fornjed  from  ihe  riKht  subcardinnl  and  right  cardinal  mav  fai!  to  develop,  m  %ihifl»  ct**-  »Kai 
is  termed  a  persislence  nf  the  rardiniils  (K"cnrs.  Tp  ton  |M>lTit  aUjve  the  level  f»l  ihr  renal  srkos 
thc  vena  ca^^a  is  rt-prescnud  by  tuo  |X(ra)lcl  tnmks  lyinj;  one  on  either  sidc  of  the  aorta,  iIk-  «oe 
recelvjns  the  ri^^ht  common  Iliac  vein  and  thc  other  thc  left.  Thesc  rcprescni  tht-  .ilKlomiiut) 
portionsof  ihecardinnl  vcins  or.  in  theinnjnrily  of  tascs.  iiiorcprobtihlv  thcMilKrardiiuils.  and  uniir 
alKive  with  tlie  nnpairet]  diicliis  vcni>Mi'i.  \vhirh  i:;im'e.s  llicir  tilood  to  ihe  hcart.  In  »jther  uurds^ 
such  cases  are.  .is  a  rulci  to  bc  regarded  as  a  similnr  dcvclupmcnt  of  botli  stibcardinal  vcIrs. 

(Jeca5>ionally,  howcver,  thc  dcvclopmeni  of  ihe  rinili  sulK^rtlinal  tu  form  ihc  vcfw  rava 
fiiay  proceed  ns  iisiial.  but  it  fails  to  make  a  roniicctioii  wil)i  the  diictiis  venirsiis,  ulle  ul  its  cuo- 
nections  \vilh  ihe  ri^hl  cardinal  cnlHr^:iiijf  sn  that  ihis  vein  rectives  the  caval  blotid.  carrics  it 
tlirough  thc  aortic  openinj:  of  tlK-diaiihragm,  and.  as  tlie  azyiios  vem,  enipties  it  into  ihe  sujierioi 
veiia  cava.  The  hepatir  veins  open  as  usual  into  Ihe  ductus  vu-nosus,  uliich  pa^scs  lo  the  n);hl 
auriclr  in  ihe  rninnal  maiiner,  and  the  veiia  cava  infcrior  is  thus  reprcscntcd  by  lwo  ^lislinct  \ctns. 
tht  iippcr  part  of  Ihe  ductus  venosus.  \vhich  in  such  cascs  is  ternied  ihe  conuiion  hc[wiic  \'ein  i : . 
kepaiua  toinmnnis\,  and  tlic  sulKardinal  and  cardinal  i>ortioii. 

Anothcr  vari.ilit>n  may  lic  produced  l)>-  a  revt-rsaJ  «»f  the  rAles  of  the  tuo  sut>cardinals  tit 
forminj;  the  vena  cava,  Ihe  left  being  the  one  vvhich  develops.  while  the  right  de^ticratuL 
Such  a  condition  is  foimd  in  ali  cases  of  situs  inversus  visceruin,  bul  il  has  also  been  olisrrvcd 
in  cases  in  which  ihcrc  wasoiherwise  a  nomial  arrangenienl  of  ihe  <»rgan>.  In  such  c;ists  thc 
vena  cava  in  the  louer  part  of  its  course  lies  lo  the  left  uf  Ihe  aorta  instead  o(  tu  Ihe  right.  ;uid  .ti 
thc  leve!  of  the  renal  artcries  il  crosscs  to  ilic  righi  side  m  front  of  ihe  aorta,  lis  further  courir 
hcing  normal  Rut  jiist  as  ihc  lo\vcr  iwri  nf  the  inferior  vena  cava,  uhcn  liunnally  Inniied  inMi 
the  rigiit  suUariliiial.  tiiav  fail  lo  Tiniie  with  ihe  <hictiis  venosus  bul  retain  its  priin;ir>  conncxti-«i 
uiih  ihe  iuygos,  so,  hkj,  u'hen  fomicd  from  thc  Ich  sulMrardinal,  ii  may  retain  its  cnnneciuMi  «iih 
ihe  hemia/.vgosand  drain  throiigh  that  ncsscI  into  ihcazvgosand  so  iniothc  su|>erior  vena  cava. 

Tliese  variiiits  i'aws  iiicliKli>  the  priiiripnl  varialions  uhich  oc<"nr  in  rnnnerikm  uiih  the 
vena  ca\-a  infcrior.  Il  may  Inr  pomieti  ont  that  normailv  conncrtions  cxLst  lx:twem  thc  a/jgM 
vein  and  the  vena  cava  below  thc  diaphragnt :  l>y  nicans  of  ihc  a.scending  lunnlKir  vcins/and 
also  by  die  ihoraco-ejii^astric  vcins.  conrection  is  estabhslied  l»etween  lrihiitaric>  uf  the  infcrior 
aiva  and  the  extemal  iliac  veins,  and  ihc  axillan,'  vein.  By  nieans  of  thesc  nonnallv  sulx5rdinalc 
chiumels  iipportunity  Is  afiordcd  ior  the  inainlciiance  of  thc  circulaliuii  in  čase  of  oTililcrath.m  vk 
ihe  vena  cava, 

Practical  Considerations. — The  inferior  cava  may  be  ruplur«!  in  sevrrc 
abdoniinal  injuries,  as  in  thc  čase  of  a  wcight  falHng  upon,  or  a  wagon  passing  over. 
the  bellv.     The  site  oi  rupture  is  most  often  in  thc  portion  Iving  in  the  bcpatic 
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fis-sure.  lis  relation  lo  lli«  riyiu  pscias  major  muscle  has  rcsulted,  in  cases  of  psoas 
aljsccss,  hi  ukeratioii  and  opening  of  ihe  vcin,  with  fatal  hemorrhajfc.  Ils  rclation 
to  the  inner  border  of  the  right  kidney  ha^  resulted  in  its  coinpression  by  a 
nio\'ablc  ki(iney,  or  by  a  canccrous  g^routh  of  ihe  kidncy.  causing  caval  ihrombosis. 
a  condition  which  has  also  beeii  rioled  in  conncciion  vvith  clironic  iicpliritis  and 
wiih  infarction  of  the  renal  parenclvym:i.  Its  rclation  lo  the  liver  results,  in 
some  cartcs  of  hepatic  cnlargtiincnt.  in  coinpression  of  the  vena  cava  W'ith  trdema 
of  ihe  lower  liinl)s,  and  olher  symptonis  of  obstruction.  Its  close  proxiniity  to 
the  lower  end  of  the  bile-duct  neccssitates  caution  in  cutting  ojierations  for  ihe 
reinn\al  of  iiiipacted  stnntrs  (mm  the  diict  ('cholfdocholomy)  ('pagu  1732).  Knlarge- 
menl  or  growih  involving  the  hcad  of  the  pancreas  may  compress  the  cava 
suf1^ciently  to  causc  obslructivc  symptonis,  and  the  nearness  of  the  vein  constitutes 
one  of  the  ver\'  serious  obstaclcs  to  removal  of  pancreatic  tumors.  In  ureterotomy 
or  other  operation  on  the  right  urctcr.  the  doae  relalionship  of  the  vena  cava  at 
the  poinl  of  crossing  should  be  remembered.  ThromlK>sis  of  iho  cava,  from 
whatevcr  caiise,  though  it  may  exlL-nd  the  entire  Icnglh  of  the  vcssel,  is  apt  to 
l>e  limiled  lo  a  ponion  of  the  vosscl.  as  that  bctvveen  tfie  renal  veins  and  the 
auricte.  or  that  extending  froin  the  Diac  veins  to  the  renal  veins.  The  collateral 
circulation  after  occlusion  may  be  carricd  on  thrnugh  the  saphfnous,  siipcrliri;il 
abdomtna),  sjjemiatic,  pudic,  and  deep  cpigastric  \eins,  and  tl»c  obturatur,  inferior 
mesenteric,  extemal  ni[animary,  and  azygos  veins. 

Tributaries. — In  addition  to  the  common  iliac  veins  by  whnse  union  it  is 
formed.  the  vena  ca\'a  inferior  receives  a  nunil>er  of  tributaries  from  the  abdoininal 
\vall5  anti  organs.  These  may  be  arranged  inlo  lwo  groiifis  according  as  thev  drain 
the  parfeifs  cif  the  abdonieii  <  radlccs  parčetalcs )  or  its  visccra  frailices  visceralcs).  Of 
the  former  there  are  :  ( i )  tlie  iuferior  phrenic  and  (2  )  llie  lumbar  veins,  and  of  the 
latter  (3)  the  hepatU^  (4J  the  renal^  (5)  the  suprarcnai,  and  (6)  the  spermaiic  or 
avarian  \eins. 

1.  The  Inferior  Phrenic  Vein. — The  inferior  pfirenic  (v.  phrenica  inferior) 
is  a  paired  vein  \vhich  corresponds  to  the  similarlv  namcd  artery.  It  is  forined  by 
ihe  uniun  of  a  number  of  tributaries  which  ramify  upon  the  undcr  surface  of  the 
diapliragm,  and  opens  into  the  vena  cava  just  bcfore  it  passes  ihrmigh  ihe  diaphragni. 
It  receives  tributaries  from  the  upper  portion  of  the  suprarenaJ  capsulc,  and  the  lelt 
vein.  by  the  eniargeinent  of  an  aniistomosis  of  its  suprarenal  tributaries  \vith  the 
suprarcnal  \ein,  mav  open  through  the  latter  into  the  Icft  renal  vein.  The  riglit 
vein  occasionailv  opens  into  ihe  right  hepatic  vein. 

2.  The  Lumbar  Veins. — The  lumbar  veins  (vv.  lumliales)  are  usually  four  in 
number  on  earh  side,  and  arcompany  the  CfirresjKinding  arteries,  Iving  above  them. 
They  resemble  clo»ely  in  their  relations  and  tribut;iries  tlie  iniercostal  veins,  <if  which 
thev  are  serial  homologiies.  Each  vein  arises  in  the  muscles  of  the  abdominal  wall 
and  piLsses  backwHrd  and  inward  tott'artls  the  vertebral  column,  |>assing  beneaih  ihe 
psoas  muscle.  Shortlv  fieforc  reaching  the  vena  cava  it  recei\'es  a  ramus  dorsalis. 
This  has  its  origin  in  the  dorsal  integiimcnt  and  ninsrles,  commnnicating  with  the 
posterior  eslernal  spinal  plexiis,  and  receives  a  ramus  spinalis  which  comnumicatcs 
with  one  of  the  hnnliar  intcrvertcbral  veins  and  su  with  the  intcrnal  spinal 
plexuses.  The  \eins  tlicn  conlinue  their  course  lowards  ihe  vena  cava,  those  of  the 
left  side  passing  bencath  the  abdominal  aorta,  and  they  open  into  the  posterior 
stirfacc  i.if  the  vena  ca\*a. 

As  it  piisses  iipon  the  lateral  surface  of  its  corresponding  lumbar  vertebra,  each 
of  the  three  lo\ver  veins  is  connected  with  the  one  above  by  an  ascending  stem.  which 
also  places  the  U>uesl  vein  in  rommnnicatidn  uith  ihe  ilin-lumbar  or  the  cnmmtin  iliac 
vein,  whilc  from  the  up  perm  ost  vein  it  is  contiiiued  on  npward  to  jnin  with  the  azygf»s 
or  hemiazvgos  as  the  čase  may  hc.  This  ascending  strm  is  the  ascending  lumbar 
vein  'v.  lumhulis  usccmlcnH ).  and  is  of  especial  tntercst  as  forniing  an  important 
collateral  chaiinel  between  the  inferior  and  superior  vena?  cav;t. 

Each  Imnhar  vein  possesses  one  or  two  \'alves  in  its  course,  and  someiimes 
also  \alves  at  its  entrance  into  the  vena  cava.  The  concavities  of  these  \'alves  are 
directed  towards  the  vena  cava,  but  the  valves  are  nearly  always  insuflicient  and 
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conscqutnlly  »ill  not  prcvent  a  flow  of  hUmd  from  th.e  vena  ca\-a  o3!wSi^%  thr 
ascendiiiK  Ivimbar  veiiis  in  cases  of  occlusion  of  the  uppcr  part  of  thc  vena  ca« 
3.  The  Hepattc  Vetns. — The  ht-patic  veins  ivv.  hviHiticae)  (  Fig.  7651  rciuni 
the  blood  vvhich  lias  beeii  carried  10  thc  Vner  both  bv  thtr  hcpalic  arten-  and 
by  iht*  pijrtal  vcin.  Thc*y  are  two  or  thrtv  in  nuinljer.  and  ant*  f«^nme«l  b\-  ihc 
union  of  ihe  inlralobular  veins  of  the  liver  (p;ige  y20).  Thcv  emerge  tmm  the 
sub»t()ncc  of  the  liver  at  the  ui)per  part  of  the  ^rf>ove  In  vvhich  ihc  vena  cava 
lies,  and,  passing  obliquely  vipward,  enter  that  vessel  al  an  angle  shortlv  before  it 
passes  ihrough  the  diaphra^m. 


One  of  the  hepatic  \eins  drains  the  substance  of  the  right  lol»e  of  the  liver^^ 

(Juite  frcq«entlv  tl^^H 


the  other,   when   tliere  are  but  t\vo,    the  remaining  lobes. 

second  or  left  \ein  is  replaceti  by  two  \es.sels,  <ine  of  \vhtch  drains  the  Ifft 
iobe  alone,  while  the  other  drains  the  Spigelian  and  f|uadrate  lobes.  l"sually, 
in  addition  to  tliese  |>rincii>iil  veins.  a  varving  nuiiilxr  uf  srna//  hfpalk  irins 
occur,  vvhich  make  thcir  exit  froni  the  livcr*suhw5tance  on  ilic  \valls  of  ihc  (fl-oovf 
for  tlie  vena  cava  and  open  dircctlv  into  that  vcssci  -uithoul  joining  the  pnnciinl 
hepatic  veins. 

The  hepatic  veins  possess  no  valves  in  the  adult,  and  are  characterized  bj- 
thickncss  of  their  \valls,   uhich   are  .provided  vilh    both  circular  and   lonjinludii 
muscles. 


V&riations.— Occasional1y  the  ri^ht  vein,  more  rare]y  the  left.  perforates  the  diaohraKm 
and  (^)ens  eilher  into  the  thoracic  portion  of  the  inferior  vena  cava  or  eise  directly  inln  u»e  ri|£h\ 
auricle.  The  two  (or  thrct;)  veins  somctinics  iiiitte  to  a  single  trunk  beiore  joi»iuu:  ihi-  \wu 
cava,  and  this  tnink  has  l»een  ob-ierved  lo  penetrate  ilie  diapItraRm  and  open  direcllv  inio  tbe 
righl  auricle  wltliout  communicating  v^ith  ine  vena  cava. 


4.  The  Renal  Veins. — ^Thc  renal  veins  fvv.  rcnalcs)  (Kig-  766)  are  two  in 
nnmber,  one  rcturning  the  hlood  from  cach  kidney.  Each  \ein  it  fnrmed  at  the 
hihim,  or  some  littlc  distancc  from  it.  by  the  union  of  from  threc  to  five  branch« 
which  come  from  the  kidnev  substance,  and  is  directed  medially  and  ^ilightlv  tipvi- 
lying  in  front  of  the  corresponding  arterv.  On  account  of  tile  iX)sition  of  the  v- 
cava  to  the  right  of  the  median  line.  the  left  ^ein  is  somcvhat  lunger  ihan  thc  right, 
and  passcs  in  front  of  thc  abdnminal  aorta,  jusl  beIow  the  origin  of  the  superior 
mesenteric  artery,  to  reach  its  point  nf  entrance  into  the  vena  cava,  this  point  beti^ 
usuallv  a  little  higher  Ihan  that  of  the  right  vein. 

Tributaries.— In  addition  to  the  vesseh  by  uhose  imion  tt  is  /nrmed,  eath  renal  vein  recents 
(a)  an  inferior  suprarena)  vein  from  the  lower  part  of  thc  suprarenal  capsiik-.  accompanving  ihr 
correspondinjc  artrrv  ;  (*)  ailipoBc  veins,  whl»li  pass  iraitsverselv  across  Itolh  surfaces  of  ihc 
ktdney.  taktng  tlieir  orinin  in  its  .ndipose  cajJsule  ;  (()  a  ureteric  vein.  frequcntly  more  or  less 
plesiform  in  struetun.-,  which  retums  the  hlood  from  thi-  uj>|r-i  part  ol  the  ureter,  anasiomosinfc 
bek>w  with  the  ureteric  trihmariiTS  ni  tln*  spermatic  vein.  In  additKni,  tlu-  Ic-n  rcmil  vcin  rcccivcs 
the  left  spennatic  (ovarian)  and  die  Icft  middle  suprarenal  veins.  bolh  of  uliidi  n-fll  bc 
considered  uith  their  fellous  of  tht?  opix>siie  side. 

The  adipose  \tfins  ramif^ing  in  the  kidney  fal  [>cnetrale  Ihe  renal  fascia  and  so  contc 
into  cimnirtiiMi  with  the  tributaries  of  ilic  lunibar  veins.  and  tlu-v  also  send  branches  to  thc 
spermatic  or  ovariaii  veins.  A  more  important  foniiiiunication  is,  lniHi-ver.  madc  ihnmi^h 
a  vein  Hhich  arises  from  Itie  Imver  »turfare  of  t-ach  renal  and  empiies  on  thc  riitht  shJc 
into  the  first  lumbar  vt-in.  while  on  the  It-ft  sidtr  it  liifiircates.  seiulinjc  one  branch  duwnu.int 
to  the  lirsl  luinliar  ami  the  other  upvvard  to  open  intn  the  hemi.i/VROs.  Since  valves  ocrur 
but  rarclv  in  the  renal  vein.  and  its  lril)iitiirit.-s  are  likevist-  titliL-r  iviihout  valves  or  with 
ianuHicient  ones.  iht*  cirnilalion  of  the  kidnev  mav  l»e  maint!iini.i.l  b)-  means  of  thr* 
comninntcations  of  Ihe  renal  veins,  even  in  cases  oi  obliteration  of  the  vena  ca\Ti  inferior  in 
its  upper  [Kjrtion. 

VariationB.— The  renal  \'eins  are  occasionallv  replaced  by  from  two  to  se\-en  vessels  H-hkrh 
open  independenilv  inii>  iht-  vena  cava. — .t  cfindition  u  hich  prnhably  de(>eiids  upon  tht-  (ailuR  ci( 
the  vessels  from  ifie  diflerent  portions  of  the  kidnevs  lo  unite  lo  a  coimnon  siem,  Accc«!»fy 
veins.  which  communicate  vviththc  vena  cava  hclow  thelevel  of  the  renalsor  even  with  thecom- 
mon  iliac,  sometinitrs  cM-ciir.  but  more  rarely  than  thr  shniUr  arteries.  The  left  rt-nal  vein  ha^ 
been  observed  in  sevcral  cases  to  pjiss  almost  venicall>  dowLTiward  parallel  lo  thc  vertebral 
column.  openins  into  the  vena  cava  at  the  tevel  of  thr  fourth  lumbar  vertebra. 
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5.  The  Middle  Suprarenal  Veins.  —  The  iniddle  suprareiial  vcins  {  \t. 
^8upniri:nalcs>  aru  the  principul  veins  oi  ihe  supriireiiai  bodies,  frum  which.  houever, 
the  superior  suprarenals,  empUnng  into  thu  phrcnics,  and  the  infcrior,  opening 
iiHo  the  renals.  alsti  arisc.  luich  vein  occupies  a  ertiove  on  the  anicrior  surface 
of  the  suprarenal  b(>dy.  and  desccnds  obliquely  inward  to  open  on  ilic  rii^ht 
side  Into  the  inferior  vena  cava  abovc  tlic  rijjht  rciial,  and  tm  the  left  side  into  the 
lefc  rcnal. 
^L  6a.  The  Spermatic  Veins. — The  s|K;nnalic  veins  (vv.  spermatiirae)  bej;in  al 
^Ftlie  interna!  abdominaJ  ring,  whei>ce  they  |xuis  upward  and  in\vard  aloiijj  with  the 
sptrmatic  arteries  and  are  ihe  continuation  upward  of  the  venous  plexuses  which 

»surround  the  spermatic  cords. 
Each  of  iHl-sl-  plcxuses  has  its  origin  iii  iht-  testicular  veins  t  vv.  tcsticutures ) 
vhicli  return  the  bluod  froni  ihe  tunJca  albu^inea  testis  and  huni  the  seniiniferuus 
tubules,  these  lattcr  branches  passinf^  towards  the  hilum  of  the  organ  in  the  irabccula-. 
They  make  their  exit  from  the  testis  at  about  the  middle  of  its  superior  border,  and 
are  joined  vcry  sh<^>rtly  hy  the  veins  of  the  epididvmis.  They  are  then  continued 
up  the  spermatic  cord  in  the  form  of  froin  ten  to  twenty  flesuous  stcnis,  which 
anastomusc  abuiidanliy  to  lanu  \vhat  is  tcrmcd  the  pampiniform  plexus  <  plcxuN 
pampiiiiformis  t,  surrounding  the  s[x;rmatic  artery.     As  the  cord  enters  ihe  ingiiinal 

tcanal  the  plexus  is  reduced  to  some  ihree  or  /our  stems,  which,  at  the  iiiternal 
abdominal  ring,  become  the  spermatic  veins. 
These  are  two  or  three  stems  uhich  anastomose  abundantly  with  one  another 
and  consequendy  present  a  plexiform  arrangement.  Thev  surround  the  alKiominal 
portion  of  the  spermatic  arterv  and,  shortly  beforc  reaching  their  terminatinn.  iinite 
to  a  single  stem,  uhich  on  tlie  right  side  opens  at  an  acute  angle  into  the  vena  rava 

P  inferior  belovv  the  right  renal  vein.  vvhile  on  the  left  side  it  ui>ens  almost  at  a  right 
angle  into  the  !ower  border  of  the  left  renal  vein. 

The  spermatic  veins  proper   possess   no  valves,    excepl   ihat  there  is  usuaJly 

ta  pair  at  the  entrance  of  the  right  \ein  into  the  vena  cava.  In  the  stems  of  the 
pampiniform  plexiis,  however,  valves  are  \isually  to  be  found,  but  they  are  very 
jretjuentlv  insufticient. 

Tributartes. — The  spernialic  veins  receive  »  ureteric  branch  from  the  lower  part  af  the 
ureter  and  »ls<  >  peritoncal  tirancbes  and  rcnal  brancbes  in  >ni  (hc  aclipose  capsule  of  that  organ. 
In  the  scrotii  ni  the  pampiniform  plexus  makes  connectlons  u  ith  the  branches  of  the  extemal  pudic 
veins,  and  at  iheir  entrance  Jnlo  the  exiemal  abdominal  ring  the  iwo  plexuses  of  opposite  sides 
are  connccied  \>y  tran?;verse  anastoniosts  which  pass  in  front  af  the  syniphysis  pubis.  A  deeper 
transverse  an.istomi>sis  alsij  *K:ciirs  bt- tueen  ihe  Ivvti  siKrmialics  as  thcy  emerge  fnmi  the  intemal 
alMli>minal  rinj^.  and  lhey  communicate  by  means  of  their  peritoneal  branches  wilh  the  branches 
of  llie  riglil  and  lefl  colic  veins. 

Variations.— Occasionally  the  left  vein  as  well  as  the  right  opcns  dlrcctly  into  the  vena  cava. 
and  in  tases  in  which  that  vesst-I  is  situated  up>n  the  left  side  it  js  the  left  vein  W'hich  opens 
directly  into  it,  the  rishi  one  opening  into  the  riKitt  renal  vein.  They  commiinicate  sometimes  on 
one  side  or  the  other  viith  a  lunibar  vein  or  with  the  middle  suprarenal,  and  the  left  vein  has 
been  ot>scrved  to  ii[>rii  into  the  heniia/vgos. 

The  siKTnialic  veins  are  ver>'  apt  to  become  vnricose.  and  it  is  well  knnwn  thal  this  con- 
dition  is  more  apt  to  occur  in  the  loft  vein  than.in  the  rijjhr.  Varlous  rcasons  have  lieen  assiRned 
for  iJiis  difference  in  the  iwo  veins.  the  cliief  of  ihese  iKring  <  1 )  that  tJie  left  vein  opens  at  prac- 
licatlv  a  ri^ht  aiitjie  into  the  reruil,  vihile  the  right  opens  at  an  acute  nn^iv  into  the  vtna  cava  ; 
(al  the  left  vein  ts  desiitute  uf  valvL*^  at  iLs  opening  into  the  renal.  Mhilt-  the  right  one  nsiia[ly 
possesses  a  pair  at  its  orifice  ;  and  1 3 !  that  Ihe  left  vein  in  its  course  np  the  aMominal  wnll  lies 
beneath  the  sigmoid  colon.  « liile  the  righL  has  only  coils  of  the  small  intestinc  with  their  more 
Autd  conteiiis  in  front  of  it. 

6^.  The  Ovarian  Veins. — The  ovarian  veins  (vv.  ovaricae)  correspond  to 
the  spermatic  \eins  nf  the  male.  They  takt-  their  origin  from  the  veins  which 
issue  at  the  hilum  of  the  ovari,'  and  are  aiso  connected  by  wide  anastomoses 
with  the  veins  of  the  ftindus  of  tlie  utenis.  They  f(»rm  a  close  plexus,  the  pam- 
piniform plexus  (plexiis  pampiniformis),  which  accompanies  the  ovarian  arter>' 
belueeii  ihe  two  layers  of  the  broad  ligament  parallel  with  the  Fallopian  tnbc. 
receiving  branches  from  the  latter  slruciure  and  from  the  round  ligament  of  the 
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utenis.  Ueaving  ihe  broad  ligamenl  with  ihe  ovarian  artery,  tbey  ascend  aJonj; 
thal  vcssci,  thc  niimbcr  of  minlcs  bccoming  rcduccd  to  tu-o  and  B\*entuaIJy  lo  one. 
and  they  ofien  above  in  the  same  nianncr  as  ihc  spermatic  veins,  the  riffht  rov 
inlo  ihe  inferior  vena  cava  and  ihc  Icft  one  inio  the  left  renal  vein.  They  pai6«6 
no  valves. 

Their  variations  are  essentia]Iy  similar  to  those  presented  by  the  spermatic  veins. 

Practical  Considerations. —  TAc  Tribntarics  o/  the  /ti/frior  Cava. — In  a 
casc  of  occlusion  of  the  inferior  cava  by  thrombiia  extcncHng  irom  ihe  renal  vein  to 
the  ripht  aiiridc,  the  pkrenk  and  renal  vcins  opcni.-d  inlo  the  lumbar  and  azygo5 
veins.  thc  blood  of  thc  abdomen  thus  gaining  thc  superior  ca\a  \  Allcn  j. 

1"he  intralohular  branches  o(  i!ie  hffiaiic  veins  mav  be  the  source  of  prohisr 
hemorrhage  in  cases  of  woniid  or  mpture  of  the  liver.  because  (rt)  tliev  are  tliiii- 
tvallcd  ;  {h)  they  are  not  encircled  by  celliilar  tissne,  but  are  closelv  attache<l  to  ihe 
hver  substance  and  tluis  cannot  coUapse  or  retract.  a  rondition  wh)ch  :dso  predis-ptis« 
to  the  cntrance  o(  air  into  the  dividcd  \eins  ;  U" »  ihey  are  vabeless,  and  the  main 
trimks  open  direct  into  ihe  \ena  cava,  aiiy  oljstrucllon  of  uhich  would  thcrcfore  rcsuU 
in  the  escape  of  greal  quantities  of  blood  ;  { rf  )  the  flow  in  the  main  trunks — from  the 
vein  to  ihe  cava — is  influenced  by  the  nunemenls  of  the  diaphragm,  the  descent  oi 
ihis  iniiscle  tending  to  constrict  the  opening  through  uliicli  the  veins  pfiss,  and  thus 
to  obstruct  the  currcnt  and  favor  bleeding.  Hemorrliage  froin  the  liver  aftcr  a  wound 
or  diiring  an  operation  is  \crv'  diffictjli  to  :irrcsi  hy  ligature  on  aceounl  of  ihc  thinn^-ss 
of  the  ualls  of  the  intralohular  seins  and  the  frialiility  of  the  liver  tissue  itself.  It  ia 
iL^uallv  controUfd  hv  gauze-pressiire  fir  by  the  gaI\ano-cauter^•.  The  branches  of  the 
portal  vein  may  aiso  bleed  freelv,  but  are  surrounded  by  a  qnaniity  of  lax  cdhilif 
tissue,  as  they  nm  in  the  "  portal  canuls"  witli  the  branches  of  the  biliarv  ducts  and 
of  the  hepalic  arterv,  and  can  thns  retract  or  collapse  when  tom  or  di>idcd.  More- 
over,  the  blood-pressure  wilhin  the  portal  vein  is  low,  fa\oring  thc spontaneous  arrcsE 
of  hemorrhiigc.  In  olistrnctif^m  nf  the  conunon  duct,  pre>'enting  the  escape  of  bile 
into  the  iniostine,  the  radiclrs  oi  ihc  hepiitir  \cins  take  up  the  hile-staiii«J  exudate 
thal  results  from  ihe  increaseil  intra-hepatic  tension.  Ita  entrancc  inlo  the  geneial 
circulaliun  through  the  \ena  cava  gives  rise  to  jauntlice. 

The  relative  shortness  of  the  right  retia/  \'ein  occasionally  adds  to  the  difificultia 
of  a  rightsided  nephrectoni)*.  ihe  pedich- — the  vein.  arlery,  urcter.  ctc.^ — being 
shorter  and  less  easilv  controlled  by  ligature.  As  thc  veins  are  subject  to  variatk>n 
as  ueU  as  the  arteries — ihnugh  less  freqnently — supi-rnnmerary  or  misplaced  vesaiek 
should  l>e  carefullv  looked  for.  They  niay  be  fmind  emerging  frnm  the  kidneyal 
either  pole,  or  from  the  hiliini  !x-hind  the  |)elvis.  Fatal  results  have  followed  ihc 
failiire,  during  a  ne]>hreclomy,  to  tind  and  secure  such  aberranl  vessels.  Al  limes 
the  lefl  renal  \ein  pas.ses  behind  the  ;iorta.  to  ivhich  (tccurrcncc  may  be  attributed 
the  greaier  frequency  of  hvpera-mia  of  the  left  kidnev  (Allen;.  The  renal  vein)^ 
may  bi-  oltstnicled  h\-  pressnre  frnni  retrtiperitoneal  growths,  or — in  the  supinc 
position — from  movable  nbdominal  ininors  or  the  gravid  uterus,  or  from  traction 
cause<l  by  displacemenls  of  ihe  kiilney  itself.  or  as  a  resull  of  congestion  in  the 
cardio-pulmonarv'  system,  as  in  pneumonia  or  vabular  heart  disease.  By  whate\Tr 
cause  produced,  thc  congestion,  if  sufficicntlv  long-continiied,  niay  give  rise  to  a  form 
of  chronic  interstilial  nephrilis.  The  communicalion  (vide  supra)  beru'ccn  the  rrml 
vdns  and  the  first  lumbar  vein  and — on  the  lefl  side — the  heiuiazvgos  \ein,  accounis 
for  ihe  untloubted  g(M>d  cffect  often  produced  in  renal  congestions  by  counter- 
iiritation.  blisters,  cupping,  or  leeching  in  the  loin, 

Thc  spermatir  veins  are  of  chief  praciical  interesi  in  their  relation  to  >'aricocde. 
The  anatomical  reasons  for  thc  frequency  of  this  condition,  and  for  ils  occurrence  b>' 
preference  on  the  lefl  side,  are  given  on  page  1961. 

The  veins  of  ihe  pampiniform  plexus  proper  are  usuallv  distinct  frorn  ihnse 
whirh  accompanv  the  vas  deferens  antl  ils  arlery.  In  excision  of  the  fonncr  sct  for 
varicocelc.  the  vas  deferens  is  always  pusheci  to  the  rear  and  held  out  of  hartn's  wav. 
It  carries  wiih  it  its  arterv  and  veins,  and  the  anastomotJc  Communications  ol  the 
former  with  the  spermatic  nrlerv — almost  always  ciit  or  tied  with  ils  \'enou5  ple.xus — 
and  wilh  thc  scrotal  arteries  suffice  10  maintain  the  nutrition  of  the  testis,  whilc  the 
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veins  of  this  smallcr  and  pt^tcrior  jjroiip  L-nlarfic  ti>  carr>'  011  ihc  return  circulatiun. 
Eleviition  is  of  espccial  valut*  in  tcsticulur  inllaininatioii,  as  ihe  dcptriidcnl  pobitiuii  of 
the  spcmiatic  veins  and  thcir  lack  of  adequate  suppori  greatly  intensify  the  engorge- 
tnent  and  venous  obstnicliun  of  inflammatory  processea. 

Thk  Common   h.lAL  Vf.ins. 

The  common  fliac  veins  ( vv.  iliacac  aimmuncsf  (  Ki^.  765)  are  two  in  number, 
and  are  formcd  oppositc  the  sacro-iliac  articulations  t>y  ihc  iinion  n{  the  intcrnal  and 
cxtornaI  iliac  vcIns.  Thcy  pass  upward,  convcrjfing  as  they  gn,  and  »nite  at  about 
the  Icvel  of  the  intcrvericbral  disk  between  the  foiirth  and  (ifth  lumhar  vertebrac  to 
form  the  vena  cava  inferior. 

Since  their  point  of  union  lies  somewhat  to  the  nght  of  the  median  line,  the  righl 
vein  is  shorter  than  the  left  and  its  course  is  more  directly  upward.  Neither  vein 
possesses  vaK-es. 

Relations. — The  rmion  of  tfie  two  veins  takes  place  heneath  the  rifjht  rommon 
iliac  aritiTN',  and  ihc  right  vein.  at  iU  origin,  lies  hehind  tliat  vessel,  although,  since  Its 
course  is  more  verticaj  than  that  of  the  arterv.  it  gradually  conies  U*  lic  soint-v^hai 
lateral  to  it  above.  The  left  vein  near  its  teniiinatiun  is  crossed  from  \vithoijt  inward 
by  the  rip^ht  common  iliac  arterj',  and  throii^^hout  its  course  lies  medially  to  the  left 
common  iliac  arter^*  and  on  a  plane  snniewhat  jx)sterior  to  it. 

Variations. — (^>cx'as)(mally  the  exttrm.il  and  intt-nial  ili:ii.- veins  do  iioi  unile  to  form  a  common 
stem,  biit  open  directl)'  into  the  inferior  vena  cava.    This  niay  occur  on  one  or  hulh  sides. 

Tributaries. — In  addiiion  10  the  cvtcrna!  and  intcrnal  iliacs.  by  uhrise  uninn 
thcy  are  formcd,  the  comnion  iliacs  rcceivc  bul  a  sinile  tributarv.  the  middle  sacral 
vein  (v.  sacralis  media).  and  tliisopens  into  the  left  vein.  It  accompanies  the  middle 
sacml  artcrj-.  and  in  the  lower  part  of  its  course  it  is  frequenily  double,  one  vessel 
Iyinjy  on  each  side  of  the  artcry.  OpiJ*)site  each  sacral  vertebra  it  reccives  a 
transvcrse  connectingf  brnnch  frr>m  the  lateral  sacral  veins  and  so  forms  with  these 
what  is  tenned  the  anterior  sacral  plcxus.  At  its  origin  it  communicates  with 
the  hemorrhoidal  veins. 

The  Intkrnai.  It,iAc  Vetn. 

The  intcrnal  iliac  vein  (v.  hypojiastrica )  (Fig-.  767)  of  each  side  is  a  short  lyut 
rathcr  large  vessel.  which  accompanies  the  intcrnal  ili;ic  arten,-,  Ivinjj  to  its  medial 
side  and  in  a  plane  somewhat  (KistcHor  to  it.  [t  oxtcntls  fruin  the  ncigbborhood  of 
the  great  sacro-sciatic  foramen  to  the  ievcl  of  the  sacro-iliac  synchondrosis,  whcre  it 
uniles  with  llie  external  iliac  to  form  the  comnion  iliac  vein. 

Tributaries. — Its  tributaries  correspond  in  general  with  the  branclies  of  the 
intemal  iliac  arterv.  bul  tlmse  \vhich  arise  in  the  pelvic  \'iscera  present  the  pccu]iarity 
that  they  take  their  origin  froni  niore  or  less  extcnsive  plrxi]sc?i  which  comrnunicite 
with  one  another.  The  stonis  \vhich  pass  from  thi-se  plcxuscs  to  the  ii^ternal  iliac 
also  anastomose  to  a  consldrrable  cMi-nt.  tlie  resnll  bciiig  that  it  is  not  |x>ssihle  in  ali 
cases  to  recognizc  definite  veins  roiTesponding  to  the  \isceral  arteries. 

The  following  are  the  tributaries  that  are,  as  a  rule,  to  be  recognlzed  :  d)  the 
ghtteai,  (2)  the  lateral  mrral,  (3)  the  Uiolumbar,  { \\  the  stiaiic,  (51  the  inhrual 
pudic,  (6)  the  obturalor,  (7  )  the  middle  heinorrhoidal ,  (8;  the  uierine.  and  ('9)  the 
vfsicai  veins. 

I.  The  Glutcal  Vein.^Thc  gluteal  vein  f  v.  cititaca  sui)crior>  accomi>ames  the 
arterv  of  the  same  name.  Throughout  its  extrape!vic  course  tts  tributaries  accom- 
panv  the  branches  of  the  arterv  as  valved  venie  comites,  and  at  the  upper  part  of  the 
greater  sacro-sciatic  foramen  the  veins  accompanving  the  two  main  braiirhes  of  the 
arlen,*  unite  to  form  a  double  tnmk,  uniied  by  niimerous  anastomoscs.  This  irunk. 
whicli  is  occasionally  single,  passes  throngh  the  greater  sacrn-sciatic  foramen  above 
the  pyriformis  muscie  and,  after  a  short  intrapclvic  course,  opens  into  the  intemal 
iliac  vein. 

Whcre  thev  pass  throngh  the  greater  aacro-sciatic  foramen  both  arterv  and  vein 
are  surrounded  by  a  dcnse  connective  tissue  which  renders  their  separatinn  difificult 
and  brings  it  alx)ut  that  the  lunien  of  the  vein  remains  patent  when  emptied  of  blood. 
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2.  The  Lateral  Sacral  Veins. — Tlie  latcral  sacral  vcins  {w.  sacralcs  lotrrala) 
are  usuallv  double,  and  [lass  upvvartl  with  llieir  arieries  tipon  the  unterior  surbcr 
of  the  sacrurn  just  mcdial  to  ihc  anterior  sacral  ioramina,  and  optn  abovc*  tuha 
directlv  inio  ilie  iniernal  iliacs  or  into  the  jjluteal  veins.  As  they  pass  each  sacral 
foranitn  lhty  rcccivc  tributarit^-  from  the  intcrnal  spinal  plexuses,  and  opposilc  ca( 
sacral  vcrtebra  are  connected  by  transverse  branches  with  the  middle  sacral  vt 
ihese  anastoinoses  forniing  the  anterior  sa£ra(  plt.rus. 

3.  The    Ilio-Lumbar    Vein. — The  ilio-lumbar  vein  (v.  iliolumbalis)  lollc 
ihe  counic  of  tlie  corresponding:  artery  and  ilb  branches  and  is  richly  suppbed  vtth 
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valves.  Its  lumbar  triKu(ary  receives  some  »f  the  lower  intervertebral  veins  a 
occasionally  the  last  himhar.  and  anastomoscs  with  the  Inwer  portion  of  ihc  ascemli  _ 
lumbar  vein.  The  iliac  tributary.  \vhich  bej;ins  over  ihe  crest  of  the  iliuni  and  in 
the  substance  of  the  iliacua  mu.scle,  makcs  anastomoses  with  tributaries  of  the  di*ep 
circnnitlex  iliac  vein  and  thus  establishes  an  important  collateral  venous  path  between 
ihe  exlcrnal  and  intcrnal  iliacs,  ^J 

The  main  stem  nf  the  vein  is  a  sinile  trunk  which  opens  into  the  Intemal  ili^H 
or  occasionalU-  into  the  commnn  iliac.  ^^1 

4.  The  Sciatic  Vein. — The  sciaiic  vein  Cv.  [>lutaea  inferior)  of  either  side  of  ihe 
body  has  esscntially  the  same  course  as  the  correaponding  artery.      Its  extrapdvic 
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tributaries  are  vence  comitcs  of  the  braiiches  ol  thc  arterv,  and  its  usuallv  sinijle 
niain  stem  passes  ihrough  the  gre;iter  sacro-aciatic  foranien  beIow  the  pvriiormis  to 
eniptv  inio  the  internal  iliac. 

Anasiomoses  oi  comparativelv  large  calibrc  occur  bet\veen  the  cxtrapel\ii: 
porlioiis  of  the  sciatic  \ei!i  and  thc  internal  circumHe.\  aiid  tirst  perforatinjj  tribu- 
taries  of  the  deep  femoral  \ein.  tlius  establishing  a  coliatcral  venoiis  path  belwcen 
thc  iributarics  of  the  interna!  and  oxternal  iliacs. 

5.  The  Internal  Pudic  Vein. — Thc  internal  pudic  vein  (v.  pudenda  interna  )  is 
lociated  chroughoui  the  y;realer  pari  o(  its  coun>t'  wilh  the  arlery  vi  the  same  name- 

II  diflers.  howcver.  some\vhat  in  its  drigin,  sincc  it  is  not  the  direci  continiiation  of  the 
dors;il  vein  of  the  penis  (or  clitorisj.  allhough  it  cominunicates  wiih  that  vessi-l  by  a 
snial!  branch  irnmediatelv  below  thc  svmphvsis  pubis.  but  is  ralher  thc  continuation 
of  the  veins  of  the  corpus  cavernosum  which  accompanj*  the  artcry  to  that  siructurc. 
It  is  ihroughout  the  most  of  its  length  double,  anastomoses  betueen  the  lwo  steins 
surroundinjj  the  internal  pudic  artery.  Il  has  its  origin  bctween  the  two  lavers  of  the 
triangiilar  ligament  of  the  perineuni  and  jKisses  backward  into  the  ischio-rectal  iossa, 
lying  \vith  the  arter\'  at  ihe  side  of  that  cavity  in  a  canal  (Alcoek' s  canal)  fornied  by  a 
splitting  of  ihe  lowcr  cdge  of  thc  ohtiirator  fascia.  It  leaves  the  iscfiio-rcctal  fossa  by 
the  lesser  sacro-aciatic  foramen  and.  curving  around  the  spint-  of  the  ischium.  enters 
the  pelvis  through  thc  lovver  part  of  the  greater  sacro-sciatic  foramen  and  cmpties 
into  the  internal  iliac. 

In  addition  to  the  communication  with  the  dorsal  vein  of  the  penis  (or  clitoris) 
alreadv  meniioned.  the  internal  pudic  vein  makes  near  its  origin  a  connection  ivith  the 
pudendal  plcxus  and.  as  it  curves  over  the  spine  of  the  ischium.  with  thc  sciatic  vein. 

It  possesses  several  valves  arranged  in  a  rather  charactcristic  manner.  Throtigh- 
out  its  conrse  through  thc  perinenm  it  is  valveles.s.  but  both  its  terminal  portion  and 
its  communication  \vith  the  pudendal  plcxus  posseas  vabcs  whose  concavities  look  in 
the  one  čase  towards  the  internat  iliac  and  in  the  olher  tovvards  the  plexus.  B1o».k1 
'  contained  in  the  perineal  portion  of  the  vein  niay  tlow-,  thercfore.  either  touards  the 
internal  iliac  directly  or  to  tfie  pudendal  piexus  (Fen\vick),  and  the  communication 
with  the  latter  cannot  well  be  regarded  as  the  origin  of  tlie  vein.  as  is  sometimes 
done. 

Tribu  taries.— In  addition  to  ia)  tht-  vein  of  the  corpus  cavernosum  (v.  irnifunda  |>Enift  rel 
clitAfliliH)  alrcady  mentiuned.  the  internal  pudic  \-ein  receives  numer^uis  trilJuiHrirs  which  ror- 
res[xmd  with  the  hranches  of  the  arter>-.  Aniong  Ihcse  may  lx'  ntc-ntii med  :  (<^)  ih«*  vein«  of  thc 
bulb  I  w.  I)ulbi  unrthrat  1 ,  which  are  qiiiie  nunieams  aiiil  issue  froni  the  hulb  «f  rhe  tirethra  < »r  from 
the  bulbus  vesliliiili  in  the  female.  thew  latler  vessek  tn-iiip  qulte  larfje  ;  (ri  the  superflcisl  peri- 
neal veins  (vv.  »cmtalca  posterlorea).  which  retiim  the  bloud  from  ihe  integumenl  and  supertirial 
muscles  of  the  perineuni  and  from  the  posterior  surface  of  the  scrntiini  and  the  i>Jsterior  [»»rtion 
of  the  labia  mrij«>ra.  aii;L»;t(>nnisi[i|{  in  these  stnicUires  witli  (he  Irilnitaries  uf  ihe  extenut  [Uidii- 
veins;  {li  \  the  inferior  hemorthoidal  veina  ( vv,  hjiemnrrboidate!)  inferiores),  which  travcrsc  the 
ischio-rectal  space  from  the  iieighUirlH«)d  uf  the  aiius.  where  thev  make  Communications  \vith 
the  hemrtrrhoida!  plexus  of  the  rectum. 

6.  The  Obturator  Vein. — Thc  ohturator  vein  i\.  obiiiratoria)  accompanies  the 
obciirator  arterv  and  shares  in  thc  ^'a^iations  which  that  vcssel  prcsents  ( page  814). 
It  takes  its  origin  in  thcadductor  muscles  of  the  thigh,  its  tributaries  nnidng  to  form 
an  internal  and  an  exlemal  branch.  uhich  curve  around  the  margins  of  the  obturator 
foranien.  Thc  vein  fonned  by  the  uiiinn  o(  these  twfi  branches  pa.sses  through  the 
opening  in  the  upper  i>art  nf  the  obturator  membrane  and  pa.sses  across  the  lateral 
pelvic  uall,  lying  immediately  below  the  artery.  It  opens.  as  a  rule,  into  the  internal 
iliac  vein. 

Its  communic^.tions  are  somewhat  extensivc  and  iinportant.  Its  external  trlbu- 
tary  branch  receives  branches  from  thc  scrotuni  or  labia  majora  and  through  these 
communicatcs  vvith  thc  extcmal  putlic  veins.  Al  ils  passage  through  the  c^jicning 
in  the  ofjturaior  mcml^rane  it  receives  branches  from  the  obturator  picxus,  which 
cover  both  surfaces  of  the  membrane  and  drain  the  obturator  muscles.  and  aiso  a 
branch  which  passes  downwar<l  and  invvard  upon  thc  inner  surface  of  the  os  pubis, 
fre(]uently  communicating  above  with  the  pubic  tnbutary  of  thc  deep  epigastric  vein. 
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Additional  Communications  are  made  vtith  the  vesico-prostatic  (vesico->-a^rul] 
p]exus  and  the  inremal  ptidir  vein.  and  also  with  the  intemal  rircumflex  branch  oj 
Lhc  dcep  fcinoral  and  \vith  the  sciatic. 

7.  The  Middle  Hemorrhoidal  Vein. — The  middle  hemorrhoidal  vem  t». 
haemorrbotilalis  intiJiu}  has  iis  ori^in  in  tho  hemorrhoidal  plexus  of  the  rectum.  and 
after  recei\in^  iributaries  frani  the  suinitial  vesiclts.  the  prf»state  gbnd.  and  lhc  uiinan 
bladder  in  the  male  and  froni  ihe  vaj;ina  in  the  female,  opens  ijito  tlie  intemal  ilt 
or  one  of  its  tribiitaries.  It  is  a  comparatively  large  vein,  and  of  importanci-  in 
it  ^orms  through  its  cnnncction  witli  the  hemorrhoidal  pie^cus  a  communication 
between  tliu  porial  and  infen(^r  caval  s>-stems  of  veins. 

The  hemorrhoidal  plexus  <  |i|i.-xus  ha«m«rrfa«idalis)  which  surrounds  ihcrc 
is  composcd  uf  tw*j  vcnuus  net-woiks.  unc  of  which,  the  intemal  hemorrhoidal pU 
lies  in  ihe  submiicos;i  nf  the  rectum,  while  the  olher,  \\\^exU-rnal  hemorrhoitfa/ pie.tus. 
rests  upon  its  uiiier  suHace.  The  intemal  plexiis  is  chanicterized  in  the  aduU.  in  that 
portion  of  it  which  lies  just  abi)\e  the  anal  opening,  by  the  occurrcnce  of  round  ot 
clongated  bnnchc-s  ()*lnnicrn  haemorrhoidaUa  )  Umned  by  a  nunilK-r  ol  small  vcins  coil«i 
togelher  inio  a  mass  resembling  snniovvhai  a  Malpi^hian  glomenilus.  l"pnn  the  v«ns 
which  form  tlie  f^lomera.  or  iipon  those  extendiny  between  adjacent  glomera,  ampulbr 
dilatations  occur  which  havc  been  rejjardtd  both  as  the  cause  and  as  the  rt-siili  oi  the 
glomcra  formalion.  Be  that  as  it  mav,  the  inlernal  hemorrhoidal  plexus  prescnt*  in 
the  aduh,  sli^htly  above  the  anus,  a  distinct  banti  charactcrized  I)y  the  o<rcurrencc 
of  glomcra  and  dilatations,  and  formin^  what  is  tcrmod  the  anniihis  hacmorrhoidalis. 

The  intemal  plexns  opens  partly  at  the  anal  orifice  into  the  branrhes  of 
inierior  hemorrhoidal  veins  and  partiv,  by  branches  which  traverse  the  muscular 
of  tlie  rectum,  inlo  lhc  cAlernal  plexus.  This  lias  three  sets  of  cfferent  veins 
(i)  the  inferior  hemorrhoidals,  wliich  open  into  the  mternal  pudic  ;  (  3  1  the  middle 
hemorrhoidals,  which  pass  to  the  intenial  iliac  or  f>ne  of  its  branches  ;  and  (3;  tbr 
siipcrior  hrmnrrhoidal,  which  leads  to  ihe  inferior  mesentcric  and  so  to  the  portal 
vein.  The  external  plexus  also  contnnmicates  wilh  the  vesico-prostatic  plexiis  tn 
the  male  and  the  vaginal  plcxus  in  the  female. 

8.  The   Uterinc  Vein. — The  ulerine  vein   (v.  nteriaa)    ariscs  opposiie   the 
external  os  uteri  from  the  plexus  utero-vaRinalis.     It  is  at  first  a  double  vein.  iiA 
tnmks  accompanying  the  uterine  arterv,  anduhere  that  vesscl  crosses  tlic  iircier 
of  the  trunks  [>asses  with  the  artery  in  front  of  the  duct  and  llie  other   behind 
The  two  tnmks  then  usuallv  unilr  to  a  sin^ie  vein.  which  passes  into  the  intemal 
iliac,  frequently  rrrrJvinj;  ilie  vesii_al  veins  or  the  obtnrator. 

The  utero-vaginal  plcxus  is  formed  by  the  veins  uhieh  rctum  the  blood  from 
the  utenis  atul  vagina.  The  veins  in  the  substance  of  the  utcrus  are  excceding^ly 
thin-u-alled,  appcaring  as  clefts  in  sections,  and  form  a  more  or  lesa  distinct  lav 
(slratum  vasciilare)  in  the  muscular  tt-all  oi  the  organ.  Krtmi  this  vessels  pass 
both  the  anteri<ir  and  pnsterior  snrfaces  of  the  organ  and  follow  a  course  which 
oiitward  and  more  or  less  down\vard  touards  the  lateral  borders,  where,  berw-een  the 
lwo  layers  i»f  the  broad  ligamenl.  lhey  form  a  rich  plcxus.  the  uterinc  plexus.  the 
vesisels  of  uhich  r(m\  erge  tow'arits  ihe  origin  of  the  uterine  vein.  opjjosite  ibe  exlemal 
os  uteri.  The  vagina!  veins  form  a  rich  ]>lexus  in  the  walls  of  Uie  vagina,  the 
einissjiries  from  whi(h  are  dlrecled  laterallv  and  more  or  less  upward,  foniiing  along 
the  lateral  walls  of  the  organ  a  rich  vaginal  plexus  wh()se  stems  also  converge  to 
the  uterinc  vein  at  the  kvel  uf  the  external  t»s  uteri.  These  luo  plexiiscs.  the  ulcri: 
and  vaginal,  are  continuoiis  at  the  level  of  the  extemal  os  uteri  and  form  toj 
the  cxtensivc  plexus  utcro-vagJnalis. 

At  the   fiindus  of  the  uterus  this  plexus  makes   abundant   connections 
the  jKimpinifctrm   piexus  of  the  ovarian  veins  and  wiih  the   funicular  \eins  \\h\ 
accompany  the  lignmentum  teres.     Lo\ver  down.  thrinighout  its  uterinc  pnrtion, 
receives  affluents  from  the  plexus  of  veins  \vhich  occurs  between  the  laversof  the  bi 
ligamertt,  anti   the  lo\ver  part  nf   its  vaginal   portion  makes  connections  anteni' 
with  the  vesico-vaginal  )ile\usand  posterioriv  with  theexternal  hemorrhoidal  plcx 

9-  The  Vesical  Veins. — The  vesical  veins  fvv.  vesicales)  var)' someuhal 
nuniber.  but  together  represent  a  vesscl  of  considerable  size.  Thev  arisc  at  lhc  sii 
nf  the  bladder  from  a  well-marked  plexus  which  occupies  in  the  male  the 
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betttcen  the  prostate  glacid  and  the  i>l:i;Iiier  and  is  icrmed  tlie  trstro-proslatir ph'xus. 
In  ilur  ft-male  the  plt',\us  lics  at  thc  sitlcs  and  Uisc  ol  ihe  bladdcr,  and  Ironi  its 
relations  postcriorly  is  knuvvn  as  the  vcskevai^iuaf  plevns.  Fr'>ni  their  origin 
thc  vesical  vcins  pasa  upw;ird,  out\varil,  and  backvvard  to  open  iiilo  the  interna! 
ilUc. 

Thc  vesico-prostatic  or  vesico-vaginal  plexus  (|ilcxiisvcsicalis),  occupving 
ihe  position  indicale*l  ahovu,  is  furmcd  principallv  by  thc  veins  which  drain 
ihe  iirinary  hladder  and,  in  the  male,  tlic  prr»state  k1^"c1-  Postcriorly,  in  the 
male.  thc  plc\us  conimunicates  uilli  the  eMcrnal  heniorrhoidal  plexus,  and  in  the 
fcinale  witl\  ihe  vagimil  plexus,  and  anteriorlv.  in  both  se\es,  it  comnmnicates 
exten!>ivelv  with  the  pudcndal  plexus.  In  addition  to  the  timina^e  whith  it 
posst=wes  throujrh  the  vesieal  vcins,  it  aiso  drains  by  way  of  the  obturator  veins, 
branches  from  it  juinJng  those  vcsscls  just  after  they  have  passed  throiigh  the 
obturator  foramina. 

Thc  pudendal  plexu8  ( ]ilcxiis  pudendalis),  also  kiiown  as  \\iQ  pie.vus  o/  Sanfa- 
rini,  occiipii"^  thc  space  bL'twccn  the  Iowcr  pari  of  the  peivic  surface  of  ihe  symphysis 
puhis  and  ihe  ant<^rit>r  surface  of  ihe  tieck  of  tile  bladder.  becominjf  continuoua 
p*>sieriorly  at  thc  sides  with  the  vesico-prt^static  (vesico-vaginal)  plexus.  Its  chief 
tributarv  is  thc  deep  dorsal  vein  of  the  penis  i  clitons )  (v.  dorsalis  penis  vel 
clitoridis  ,1,  \vhich  is  a  sinile  l.ir^'e  vein  ( soineiiine^  p;iitly  doiihle  in  thc  female)  xvhich 
fjasses  alnnjj  the  dorsal  iniddinc  of  the  ]>e[us  or  ditoris.  beneath  thc  dcep  fascia 
(Fig.  767).  in  thc  groovc  bel\veen  thc  two  corpora  cavernosa,  and  has  on  eillier  side 
of  it  ono  of  thc  t^vo  dnrsal  arteries.  It  receives  branches  from  the  corpora  ca\ernosa 
and  has  its  origin  in  two  veins  which  ctirvc  from  belou*  upward  around  the  base  of 
the  jfJans  penis  Tclitoridis ).  At  the  root  of  the  penis  (clitoris)  it  leaves  the  dorsal 
surface  and  [ierforates  the  irian^ilar  litfament  of  the  perinetim,  iisuallv  just  below  ihe 
bi»rdtr  of  the  subpubic  ligamciit,  so  entering  the  pelvis.  It  thcn  bifiircatcs,  cach  of 
the  branches  passing  into  the  pudendal  |>lexus.  Before  enteriiig  the  pelvis  it  gives 
ofi  on  either  side  a  small  braiich  which  imites  \vith  the  internal  pudic  vein.  thus 
represcntinj^  the  course  of  the  artery. 

In  addilinn  to  thc  dorsal  vein  of  the  penis  (clitoris).  the  pudendal  plexus  also 
receives  hrancht^  from  the  internal  j>uilic  vein  and  from  the  anterior  snrfarei;  nf  the 
bladder  ami,  in  the  male,  the  prostate.  Il  comminiicatcs  po3teriorly  and  al  the 
sides  with  the  vesicoprostatic  ( vesico-vajj inal )  plexLis,  and  throu^h  it  finds  its  chief 
efferents  in  the  vesical  veins,  although  it  is  also  drained  by  the  obturator  veins,  with 
each  of  which  it  comnumicales  by  one  or  two  branches. 


The  Kxtf.r\ai.  Ii.iac  Vf.in. 

The  extemal  iliac  vein  (v.  itiaca  eitcrna)  (Fi^.  766.  767)  begins  at  Poupart's 
ligament,  whcre  thc  femoral  vein  bccoraes  continuous  uiih  it,  and  {>asseK  upward, 
backward.  and  inward  to  the  level  of  the  sacro-iliac  articulation,  where  it  unites  with 
the  internal  iliac  to  form  the  common  iliac. 

Ils  course  is  alnn^j  the  hne  of  junclion  of  the  falsc  and  the  tnic  pelvis.  and  it  lies 
upon  thc  inner  border  of  the  p.soas  mnscle  and  internal.  or  in- its  tippcr  part  internal 
and  posterior,  to  the  extcrnal  iliac  artcrv.  Near  its  termination  it  is  crossed  hy  the 
internal  iliac  arlery.  on  the  lelt  side  almost  at  a  nght  angle,  on  the  v\^\\\  more 
o!)lii|uely.  Valves  are  preaent  in  about  35  veins  out  of  100,  but  in  a  third  of 
such  cases    thev  are  insufficienl. 

Tributaries. — The  tributaries  of  ihe  extenial  iliac  vein  are  :  (i)  the  deep  epi- 
j^asfr/c  and  i  2 )  the  dt-ipčiratmficv  iliac  veins. 

1.  Thc  Dcep  Epigastric  Vein. — The  deep  epifjastric  vein  (v.  cpl^astrlca 
infcriur  I  has  ils  oriiLjin  abovc  tlie  unibilicus  in  the  substance  of  the  rectus  abdomijiis 
muscie,  where  it  anastonioses  with  the  superior  epij^astric  vein.  It  accompanies  the 
dcep  epip;a.stric  a  rte  r\' as  lwo  ven*  comilcs  uhich  urite  helovv  to  form  a  single  trunk 
opening  into  the  extcrnal  iliac  a  short  distance  abo\-c  Poiipart's  ti^ameiit. 

Beiow  the  lc\'el  of  the  umbiltcus  the  vein  is  provided  wiili  vai\'es  w'hose  concav- 
ities  are  dirccted  dowiuvard.  but  above  the  umbilicus  it  is  said  lo  bc  dcstitutc  of 
\'alves.      It  receives  tributaries  from  the  rectus  muscie  and,  as  it  passes  beneath  the 
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intemal  abdominal  ring,  hrom  the  spcrmatic  cord  or  round  ligamcnt  of  thc  uten& 
Thf  conneclitiris  which  it  makes  with  other  vcins  are  numerous  and   impjrunL 
Its  connections  with  the  sitperior  epigastnc  vein  have  alreadv  bccn  nolcd  ;  bv  ihis 
cominunication   is  establishtrd    hetwfC[i   the  siiperior  and  inferior  veiue  avje.     In 
addition,  by  means  of  hranches  which  traverse  the  shealh  oi   the  rectus  miiscle, 
it  amimunicatea  with   the  išul>cutaneoua  aiid  svibyx'ritoneal  veins  of  the  abdominal 
wall  and  with  the   parumbtUcal  vcins,   forming   Ihrough  these    latter  a   conneclion 
uith  the  portal  sy.stem  of  veins.      Kinally,   by  nieans  of  a  pubic  branch.  uhich  is 
frequent]y  a  tributary  of  thc  external   ihac  rather  than  of  the  deep  epigasuic,  it 
coinniunicatis  with  the  obturator  vein,  and  by  tlie  enlargemenl  of  this  cominunicatkn 
the  obiuraior  vein,  just  as  is  the  čase  with  ihe  arterv.  niay  become  a  tributarv  o(  ihe 
dcep  epigaatric. 

2.  The  Dcep  Circumf1ex  Iliac  Vein. — The  deep  circuniflcx  iliac  vein  (r 
circiimflcKa  ilium  prtifunda  i  has  the  Siunc  ccuree  as  the  corresponding  arterj-.  which 
it  surrounds  in  a  plcAifonn  manncr.  It  possesses  valves  and  commnnicnies  uith  ihc 
iliolunibar  veins.  Ncar  its  terniination  it  bccomcs  a  single  tnink  and  opei\s  into  thc 
extcmal  iliac  a  Htdc  abovc  ihe  deep  epigastric  ;  occasionally  it  opens  inlo  the  lauer 
vessel. 

THE   VEINS    OF  THE    LOWER   LrMB. 

Tlie  extcmal  iliac  vein  is  thc  channcl  by  whicl)  the  blood  returning  from  thc 
Iower  linib  is  conveyed  to  the  inferior  venu  cava  and  is  the  direct  upward  continuation 
of  the  femorai  vein.  Instead,  houever,  of  procceding  to  a  descnption  of  this  Uller 
vessel  and  so  down  the  leg.  it  will  bc  more  convcnient  lo  begin  the  acouunt  of  the 
veins  of  the  lower  Hmb  \vilh  thnse  of  the  foot  and  proceed  npward  to  the  fcmoniL 

As  in  tile  upper  limb,  two  practicany  distinci  scts  of  veins  can  be  recogniz«!  in 
the  leg  ;  oneset  is  more  or  less  deeplv  seatefl  and  accompanies  the  arterics.  uhilr  the 
othcr  is  siiperticial  and,  in  the  adtilt,  has  a  coiirse  qiitte  indepcndent  of  the  artemi 
distribution.     The  deep  veins  wiU  first  be  considered. 

THE  DEEP  VEINS. 
The  Deep  Veins  of  the  Foot. 

The  deep  veins  nf  the  soIe  of  the  foot  have  their  origin  in  a  nel-work  wit!i 
more  or  Icss  disiinctly  elongaied  meshcs.  which  occiirs  U[»on  the  ['lantar  siiriaccs 
of  thc  digits.  Thesc  are  the  plantar  digital  veins  (vv.  di^italvs  planlarcsi.  arnl 
in  thc  webs  cjf  thc  toes  the  \csscl»<  of  ivKh  iii!.iil  uiiitc  uith  those  of  iht*  nt-ighboring 
ones  to  fonn  a  series  of  plantar  interosseous  veins  ( v\.  mctatarseac  plantam) 
occupyIng  the  nietatarsal  inicrsjxicc:s  and  fonning  ven<e  comilcs  fur  tln:  plantar 
interosseous  (metacarpal)  artcries.  Just  as  the  digital  veins  unitc  lo  form  th« 
interosseous.  thev  send  dorsal  branchcs  (vv-  iiitcrcapitulares').  which  unite  with 
the  dnrsal  interosseous  veins,  and,  in  addition,  make  coiniections  with  ihe  superficial 
plantar  veins.  and  might,  indeed.  be  classed  uith  these  quite  as  appropriatciv  as »ith 
the  d(?ep  set, 

Thc  plantar  interosseous  veins  pass  l>ackward,  receiving  branehes  from  the 
neighl>oring  mnscles.  and  open  into  a  venous  plantar  arch  (arats  venosus  plantaris), 
formed  by  thc  vcnu-  ccmiitcs  of  thc  artcrial  plantar  arch.  These  are  conlinueti  pos 
teriorlv  into  thc  external  plantar  veins,  which  i>ass  ob]iquely  across  ihefiw>i  aloi^ 
with  thc corresponding  arlcrv"  and  unitc  behind  the  inner  nialleolus uith  theintemtl 
plantar  veins  to  fctrm  thc  companion  veins  of  the  posterior  tibial  arierj*.  Bolh 
plantar  veins  give  of?  bnmchcs  u'hich  perforate  thc  plantar  aponeurosis  and  conmiutii- 
cate  with  the  superficial  plantar  vcins.  an<l  connecting  vessels  aiso  pasa  acrosft  thc 
šole  of  the  foot  bet\veen  thc  tuo  veins. 

Upon  the  dorsum  of  the  foot  there  exist  the  dorsal  digital  vcins  ( vv.  fliciulcs 
tlorsalcs),  which.  like  the  corres|H>nding  plantar  veins.  ni:iy  bc  cqually  classitie<l  uith 
sujferticial  or  deep  veins.  siuce  they  make  coimcctitms  ujih  both  sets.  In  ihr  wel>*oi 
the  toes  the  vessels  o!  adjoining  digits  unitc  to  form  the  four  dorsal  interoBSCOUl 
veins  (vv.  mctatarseac  rtursalcsK  which  occupy  the  mctalarsal  intcrspaces  and  com 
municate  uith  the  corresponding  plantar  veins  by  the  intercapitular  and  perinrating 
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\xins.  Thev  form  the  vena*  coniites  ol  the  dorsal  iiiterosseoiib  (ineiatarsal)  arteries  and 
,       open  into  ihc  conipaiiion  veins  ol  the  metatarsjil  arttTy.    Thesc.  together  \viih  the  veias 

accoinpanyiiig  the  tarsal  arteries,  open  inifi  the  vena.*  comites  of  the  art.  ilonvilis  pccjis, 
^—.and  thesc  in  lum  ajc  continuous  with  the  vena;  comites  of  the  anterior  tibial  artery. 


Thk  Deep  Veins  of  the  Leg. 


The  deep  veins  of  the  leg  are  the  veiue  comites  of  the  posterior  and  anterior 
tibial  arteries  and  thcir  branches.  The  posterior  tibial  vein  (v.  tit)ialis  pitslcrior) 
is  formed  lx"hind  the  internal  malleolu5  hy  the  unJon  of  the  interna!  antl  e,\temal 
plantar  veins.  and  consists  of  two,  or  In  many  cases  thrce,  veins  accoinpanving  the 
posterior  tibial  arterv.  It  terminates  at  the  louer  border  of  the  popljteus  niuscle  by 
uniting  with  the  anterior  tibial  veins  to  form  the  poplitcal,  and  possesses  in  its  course 
hrom  eight  to  twenty  valves.  A  short  distancc  below  the  popliteus  musde  it  receives 
the  peroneal  veins  (vv.  pi-roneac)  which  accompany  the  peroneal  artery.  They  are 
usuallv  of  larger  calibre  than  the  posterior  tibial  veins,  receivinj^  a  larger  sharc  of  the 
vessels  which  conie  from  the  posterior  crural  muscles,  and  they  anastomose  with  the 
IX)stcrior  tibiiils  by  freiiuent  transverse  branches,  and  also  uith  the  anterior  tihials. 
They  posicss  fmm  eij^ht  to  ten  vaK-es. 

The  anterior  tibial  veins  (vv.  tibialcs  antcriorcit)  are  the  iipward  continuation 
of  the  venar  c<jmites  of  the  art.  dorsalis  pedis.  They  accoinpanv  the  anterior  tibial 
artery,  and  are  uniied  across  the  artcry  by  numerous  transverse  anastomoses.  They 
pass  wirh  the  artery  to  the  posterior  snrfacc  of  the  cnis  above  tlie  interosseous  mem- 
brane and  unite  with  the  posterior  tihials  to  form  the  popliteal  vein.  Thev  make 
comninnications  with  bnth  the  peroneal  and  posterior  ttbial  veins  by  branches  which 
perforate  the  interosseous  membrane,  and  are  hirnished,  on  the  avcrage,  wilh  about 
cleven  valves. 

The  Popliteal  Vein. 

The  popliteal  vein  (v.  puplitea)  (Fijf.  768)  is  a  single  trunk  formed  by  the  union 
of  the  anterior  and  posterior  tibial  ^eins  at  the  lower  bortter  nf  the  popliteus  muscle, 
and  it  extends  from  that  point  U}  the  ojiening  in  the  atlihictor  magniis  uhich  transmits 
the  femoral  arter\'.  It  is  thrnuj^hout  fJo5cly  bouml  down  hy  dense  connective  tlssue 
10  the  pojiliteal  arten,*,  and  lies  lx*tween  that  vesst-l  and  the  internal  popliteal  nerve. 
Its  course,  howevcr,  is  not  quile  parallel  to  llial  of  the  artery,  but  in  its  Iower  part 
it  is  sl!ghtly  Internal  tu  the  arterj'  and  in  its  uppcr  part  sometthat  extcrnal  to  it. 
The  popliteal  vein  possesses  from  one  to  four  valves  and  is  directly  continuous  above 
with  the  femorol  \ein. 

In  addition  to  the  popliteal  vein,  the  popliteal  artery  has  two  other  smaller  veins 
accompanying  it.  The  external  one  (v.  comitans  lateralis)  has  its  origin  from  the 
veins  issuinjj  from  the  outer  head  of  the  gastrocnemius  atid  the  soleus,  and  passes 
upward  along  the  outer  surface  of  the  arterv  to  open  itiin  the  popliteal  vein  al  about 
the  middlc  of  its  course.  The  inner  vena  comitans  (v  comttans  raedialis)  is  fonned 
by  the  veins  issuing  from  the  inner  head  of  the  gasirucnemius  and  ascends  alogi^  ihc 
inner  side  of  the  arterv,  making  conneciions  with  the  inferior  and  superior  internal 
articular  veins,  to  open  into  the  popliteal  vein  just  below  the  openjng  in  the  adductor 
iiia^us. 

Tributaries. — The  majoritv  of  the  tributaries  of  the  popliteal  vein  corre-spond 
to  the  branches  of  the  popliteal  arterv, — that  is  to  sav,  ihey  are  artinilar  and 
muscular.  In  addition  it  reccives  the  short  saphcnoiis  vein  al  alM)ut  the  middle  of 
its  course. 


Variations. — The  piiplitfal  vein  niay  be  consic!erabIy  shorter  Ihan  tisual  owinK  *"  *he  (ail- 
ure  of  (tie  liliial  veins  tu  unite  at  the  etisloman,'  level.  Ntrt  in(requentlv  the  vein  is  double 
throughout  it  ponion  of  its  course.  more  rarely  throughoul  its  entire  len^fi,  and  it  occasionally 
lies  bencaih  (/.»■.,  anterior  tfi)  the  arter^'. 

It  iiurinallv  rniiiiiiuiiicales  by  m4*;iiis  of  its  tributaries  witli  bninclies  of  ihe  tlecp  femoral 
vein.  and  occ;isK)nalIy  this  coinmimicatiiin  fjecomes  so  lar^e  Ihnt  the  popliteal  seems  to  hifiircatc 
above,  one  branch  becoming  rontimiovis  \vith  thi-  femoral  and  the  other  wiih  the  deep 
iemora).     More  interesiin^  fruni  Ihe  liisiurical  «and-point  are  the  rare  cases  in  which  ihe  vein 
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The  femonil  vein  (v.  feinoralLs)  (Fig.  769)  accomp;mie3  the  femoral  artcry 
from  the  opcnin^  in  thc  adduclor  iniiscic  lhrou)^h  Hunter*s  canal  and  Scarp.i's 
trianjjie  to  its  beginning  at  the  louer  border  ol  Poui>art's  liy;ament.     It  is  a  single 

Fig.  769. 
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trunk  and  is  the  direct  continuation  oi  ihe  popliieal  vein  below.  and  it  terniinatcsb^ 
bccoming  continuous  with  the  extcrnal  iliac  vein  abnve.  In  its  Iower  i>an  ii  lio 
slightlv  extemal  to  the  artery,  l>ut  ihRtuj;hout  the  greater  part  of  its  coursc  h  nsB 
npon  the  poslerior  surfacc  of  the  artery  and  is  cnclosed  in  a  common  sheath  with  ii. 
Above  it  inclines  somewhat  inwardly  and  romes  to  lie  upon  the  inner  surface  of  the 
artery,  bctveen  it  and  tlie  femoral  canal.  It  j^isacsacs  froin  one  to  liv-e  pairs  ol 
valves,  the  most  constiint  pair.  preseiil  in  81  per  ceni.  of  cases.  bčinjf  situated  in  ihe 
upper  5  cm.  oi  the  vein  and  cunsequently  cuntrolling  the  flu\v  from  aU  ihc  vciiK  U 
the  !owf  r  limh. 

Tributarics. — The  tributaries  of  the  femoral  vein  correspond  with  the  branches 
of  the  femoral  arterv,  althnvigh  some  of  them  comntunicale  u  ith  the  v  ein  only  indirertlv, 
opening  primarily  into  iho  long  saphcnoiis  vein,  \vliich  is  itself  a  iributar)*  of  the 
femoral.  Thus,  the  long  saphenous  usually  receives  the  extemal  pudic,  su]>er6dal 
circumflex  iliac,  uiid  superficial  epigastric  veins,  and  thcse  will  be  describrd  later 
with  the  .saphenous  veina.  Of  the  remaining  tributaries.  (  1 )  ihe  det-p  jnuorai,  (a) 
the  vena  comites,  and  (3)  the  anastomotica  majhna,  the  tirsl  two  dcserve  spedal 
m  en  ti  on. 

1.  The  Deep  Femoral  Vein. — The  deep  femoral  vein  (v.  profunila  ft-mori*.! 
accom|janies  the  deep  feiiioial  arterv,  and,  like  U,  reccivch  as  tributaries  perforating 
veins  (vv.  pt-rfurantesl  \vlnch  Uike  their  origiii  upon  the  pusterior  surface  of  Ibe 
adductor  niustles  atid  anastomosc  with  one  anoihcr,  with  tributaries  of  the  pnplitca) 
bdow  and  uith  the  sciatic  above.  The  lowest  perforating  vein,  which  rcprescnts  ihc 
actual  beginning  of  the  deep  femoral,  lias  comnuinicating  with  it  one  of  the  terminiJ 
branches  of  ihc  short  saphcnous  vein.  The  dccp  femoral  vein  also  rcccivies  ibt 
intcmal  and  external  circuniflex  veins  (vv.  circunillcia  fcinnris  mcdialis  ct 
Interalis  I  which  accnmpanv  the  correspondinjj  arterics  as  their  ven,-*-  comites.  the 
interna!  circuniflex  anaijtuniosin}^  with  the  i>ciatic  and  t^btiirator  veins  and  so 
providing  for  a  possible  collateral  circulalion  between  the  internal  and  exlernal  iliac 
veins.  The  deep  femoral  opens  into  the  femoral  usiiallv  abtnil  4—5  cm.  bdiJir 
Poui);irt'H  lignment,  but  not  infrequently  at  a  5omewhat  higher  leve!,  and  the 
circumfle\  veins  niay  open  directiv  into  the  femoral  instead  of  into  the  deepcr  \*eia 

2.  The  Venae  Comites. — The  venae  comites  of  the  femoral  arterv  are  m-o  or 
three  small  stems  which  run  parallel  with  the  artery  and  vein  throiigh  Hunter's 
canal.  One  lies  to  the  Jniier  side  of  the  arterv  (v.  cnniUans  inedialis)  and  the  ulhcr 
to  the  outer  siile  (v.  comitans  Interalis),  and  when  a  third  is  present  it  accompanics 
the  long  saphenons  ner\'e.  They  conimnnirate  with.  nr  in  some  cases  receive,  the 
veins  issuing  from  the  adjacent  miiscles  antl  open  into  the  femoral  vein,  usually  11 
liitle  be!ow  the  point  where  it  receives  the  deep  femoral  vein. 

V«fi«Uon».— The  portion  of  tlie  femoral  vein  above  the  cntrancc  of  the  dcei)  fcmonil  b 
sometinies  lemied  the  ix»nimon  lenmrnl  vein  nnti  the  rest  of  ii  ihc  superticial  Icnirtni!,  ihi* 
commnn  femoral  In-inK  formcd  hy  the  union  of  the  superiicial  aml  ^k-cp  vcins, 

Occ.isionallv  the  vein  lies  anterior  tn  the  arten,'  throuKhout  a  considcrable  portioo  of  ift 
cotirst:.  and  it  niav  lie  dnulik-  lo  a  jtreater  or  Icgs  exient,  Ihc  luo  veins  jn  such  cases  either  Ivin« 
posterittr  Ui  the  aJlerj'  or  nne  nn  either  side  of  it. 

It  occnsionallv  passčs  tip  ihe  Icr  behind  ihe  adductor  ma^iiis.  pa^sinj;  ihri-ni^h  ihe  mus:k 
where  it  is  nomi/iliv  lu-rfftralfd  hv  one  of  llur  iK-rlor.-iiin^  veins.  ihis  arransemcnt  If-injj 
ap[iarenlly  diie  lo  ihe  eiilarni-nu-iit  af  a  ctinneclitin  wilh  ihif  di-ejj  femoral  and  of  the  anastomosa 
l)elween  the  fK-rfiiralinj;  veins.  [n  such  cascs  the  femoral  ;irler>'  is  accompaiiiei)  by  one  or  lun 
smiall  slems,  perhaps  represenling  the  vena*  comites,  and  in  tliose  cases  in  w  hieh  ihc  |)c>pttml 
vein  passes  up  tlie  back  of  the  Ihigh  ^  page  911 )  tlie  femoral  is  also  greally  reduced  in  £uc. 


THE  SUPERFICIAL  VEINS. 

The  SiPERFiciAi.  Veins  of  the  Foot. 

It  has  alrcadv  bccn  pointcd  out  fpage  910)  that  the  dorsal  and  plantar  dtgiial 
veins  may  Iie  groiipcd  either  with  the  superficial  or  deep  veins  of  the  foot.  sinrc  thev 
communicate  extensively  with  both  stts.  The  superticial  connectiuns  ol  the  plantir 
digitals  are  \vith  an  arcus  vcnosus  pinntaris  cutaneus  \vhich  nms  acrose*  the  foot  al  the 
bases  ol  the  locs  and,  bcnding  upward  o\'er  the  edgesof  the  foot,  comniunicales  wilh 
the  dorsal  veins.      PosteriorIy  to  this  arch  is  a  subciitaneous  net-work  (  rete  vraosua 
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plantiirccutantium)  whii:h  is  cspeciallv  doso  i»  thc  latt>-  i^ad  bt-ncalh  tht-heel,  but  more 
open  toward5  ihe  b;iftes  of  the  toes.  This  net-work  niakcs  mimerous  rouncrlions 
with  the  tlecp  plantar  veins,  antl  U»  a  jfreat  extent  is  ciralneil  by  sii[K'rticiaI  eiiiissaries 
wliich  pass  iipwani  over  the  borders  of  the  foot  and  open  iiito  ihe  supcrficial  dursal 
veins.  These  emlssartes  are  larger  on  the  inner  than  on  the  oiiter  side  of  ihe  fooi,  and 
thev  ali  Kave  a  someuhat  backward  as  well  as  an  iipward  direction,  thuse  from  the 
most  pi«terior  portioiis  oi  the  plexus  ;>assin^  directly  backuard  and  iipuard  over 
ihe  tuberosily  oi  thc  hecl.  Anteriorly  thc  more  central  portictns  of  the  net-work  drain 
into  the  superlicial  plantar  arch  aiid  cominunicate  throujrh  this  with  the  dorsal  veins. 
The  dorsal  dij:;ital  \  eins  fonn  by  their  union  in  pairs  the  common  digital  veins 
(vv.  flif^ltales  commimes  |H.'(ltsl,  \vhich  cnrrespoiid  in  position  to  the  dorsal  iiiteiosseous 
veins.  exctpt  that  they  are  sut)ciitant<>us.  HosteriorIy  these  veins  anastotnoae  to  from 
a  more  or  less  regular  dorsal  subcu- 

taneous  arch  (arcus  venosus  dorsalis  Fig.  770. 

pedis).  ulilch  exteiuls  acrttts  tlie  dorsiil  ^^ 

portions  ai  the  mel;itarsal  l>ones.  heing^  Vr  Al 

convex  dislally  and  increasinj;  in  sizc 
from  thc  outer  to  the  inner  bordcr  of 
the  fuul.  Pruxinially  to  Uiis  arch  lliere 
is  an  irregular  net  u'ork  of  veins  (rcte 
vcn»suiu  dorsjtlc  ptdis)  uhich  niakes 
numcrous  coniieclions  with  ihe  deep 
veins  and  passes  proximally  into  the 
nct-work  of  thc  anterior  snrface  of  the 
crus.  Toward&  tlie  lx>rders  of  the  foot, 
and  forminjj  the  lateral  and  nicdial 
boundaries  of  ihe  net-work.  a  more  or 
less  distinct  kmgitudinal  marginal 
vcin  can  he  secn  ""in  each  sitie  (vv. 
mar^mnlos  lalcrahs  ct  medialis  ),  and  it  is 
ijito  these  that  the  superlicial  cmissaries 
from  thc  plantar  nct-wnrk  open  from 
below.  The  internal  marginal  vein  is 
somewhat  larger  than  llie  external  and 
joins  the  dorsal  arch  to  form  the  long 
saphenons  vein,  Viliile  the  exler[ial  is  tiie 
principal  origin  of  the  short  saphenous. 


-  Ukeps 
"Piiplitcsil  vein 


-Shorl 

saphctious  velu 


The  Short  Saphenous  Vetn. 

Thc  short  or  cxtcrnal  saphenous 
vein  (  V-  saphcna  pana)  (Fig.  770)  is  the 
superticial  vein  of  tfie  back  of  the  cnis. 
It  begins  hehind  the  cMernal  malleolus 
at  the  tipward  continuatinn  of  the  ex- 
temal  niarginal  \ein  of  the  foot.  It  lies 
at  first  up<>n  the  outer  border  of  the 
tendo  Achillis,  but  later  takes  a  more 
median  position  and  asceniis  the  pos- 
terior  surfacc  of  ihe  leg  almost  in  the 
median  line.  At  about  the  middle  of 
the  1^  it  perforates  the  crural  fascia 
and  contlnues  its  upu-ard  course  in  the 
groove  beiween  thc  twt>  heads  nf  the 
gastrocnemius,  and,  entering  the  pop- 
liieal  space,  terminates  by  dividing  into 

two  branchcs,  one  of  which  opcns  into  the  posterior  siirface  of  ihe  popliteal  vein 
abuut  on  a  levcl  with  thc  origins  of  the  gastrocncmiiLs,  while  the  other  passes 
farther  iipuard  to  communicate  with  the   beginning  of   the   deep  femoral   vein. 


SuprrticU.1  vciiu  uri  iluiMim  ol  Ti^bl  lui'>t  and 
poutrnor  tfurU«:«  ol  k(. 
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The  short  saphenous  vein  pKisstsscs  froni  iiini:  lo  ten  valvra  in  its  coursi-  up  ihc 
\eg.  In  its  lower  part  it  accompanies  tlie  external  or  ahort  saphenous  ncr\e.  vthkk 
lits  bentrath  {/.e.,  anterior  lo)  it,  and  abovc  it  acoiinpanies  a  branch  ol  the  amall 
sciaiic  ncrvc. 

Tributaries. — The  ahfirt  ,s;ipheiious  vein  drains  the  outer  border  of  the  fnot 
and  ilie  \vhult;  uf  the  pusteriur  su|}t;rticial  poriion  of  the  crus.  Near  iti?  origiii  ii 
receives  the  posleriur  emissaries  from  t)ie  superlkial  planlar  ncl-ttork.  aiicl  thrijiij^hnul 
its  course  up  the  crus  it  receivcs  numerous  branrhcs  from  the  superficial  ne!-w<)rk  ni 
the  posterior  surface  of  that  portion  of  tht  leg,  and  throu^h  this  net-wr>rk  niakes 
Communications  wiih  tlic  iong  saplienous  vein.  The  terminal  branch  uhich  rom- 
niunicates  with  the  decp  tcmoral  vein  receives  a  stem  known  as  the  v  refnor»poi)lilea 
which  runs  downward  upon  the  bučk  of  the  thijjh,  siiperficiallv,  recei\in)5  brancht* 
from  the  postenor  sui>erticial  net-\vork  of  the  thigh  and  communicating  above  wilh 
the  sciatic  and  gluteal  veins. 

VarUtion*.— ITic  short  saphcnous  vtin  occasionattv  opeiis  Inlo  the  tung  saphtn  '  '.';• 
e(i]arn*Jiu-iit  »»i  <(iif  t>f  the  aiiastanioses  iw-lut*en  ihe  [u-ovcins,  oiily  a  *;iii:ill  Vi-sst-l  ■  ;  : 

its  ainiimiiikiitiim  uiih  ih«-  jtoplitea!.  jt  has  been  obscr\'ed  to  cunlinut^  up  tht- ilii^i.  ..^  .— i 
or  w'Uh  but  a  smuti  ciimrnunication  \vitli  the  jMipliteal  and  deep  ietiioral  veiiis.  and.  eiitcring  Ibc 
ptrlvis  wilh  llic  Kreat  sciaiic  nt-n-e,  to  opfii  irito  Ilie  intenial  iliar  vtriii  In  siich  cascs  iis  K-niural 
portiiin  pniUibTv  reprt-ntriits  the  oriKinal  fumoral  p<L>rtiein  of  the  sciatic  vein,  antl  has  the  Minr 
signilicanceas  Ihe  prolonj^ation  of  the  pophteal  up  the  thigh  oi  ulilch  menliun  has  aIrtradv'bcco 
nvndc  (pagc  911). 

The  Long  Saphenous  Vein. 

The  long  or  intemal  s;iphenoiis  vein  (v.  saphcna  maKna)  (Fig-  7r>)  has  its 
ortgin  iii  the  junction  of  the  inner  end  of  the  diuhal  arch  of  the  frx)l  uiih  the  inner 
marginal  vein.  It  passes  upviard  in  front  of  the  inner  malleoUi.s  Aud  iheii  In  the 
groove  between  the  medial  border  of  ihe  tibra  anti  the  inner  l>(>rder  of  the  gastrocne- 
mius  muscle.  As  it  approaches  llie  knee-joint  it  bends  slightlv  backuara  to  jioir. 
bchind  the  inlernal  condyle  of  the  feniur.  and  then  conrinues  up  the  thigh  in  an 
alniost  diroct  rourse  to  the  fossa  nvalis,  where  it  pierces  the  cribriform  fascia  and 
opens  into  the  femoral  vein. 

It  is  subcuianeous  throiighfjut  its  enlire  course  and  possesses  from  twelve  to 
eighleen  valves,  some  nf  uhich.  especial[y  in  old  indi\-iduals,  are  apl  to  be  insufficicnt 
Throiighout  its  course  up  the  crus  it  accompanies  the  Iiuig  saphenous  ner\e,  ami  in 
tlie  thigh  it  lies  at  hrst  alnng  the  line  of  the  outer  (anterior)  edge  of  l]>e  aartoriu». 
bul  latei'  crosses  that  muscle  obli<]uely  so  as  to  Uc  interna!  to  it  above. 

Tributaries. — .Al  its  origin  the  long  saphenous  vein  receives  some  of  ilie  more 
posterior  intemal  eniissiiries  of  the  plantar  nel-u-ork,  and  in  its  course  up  the  crus  it 
receives  ihe  blond  from  ali  ihose  portions  of  ihc  sujKrticial  crural  net-Mork  which  dn 
not  communicate  with  the  short  saphenous.  In  the  thigh  it  is  the  collecling  stfm 
fnr  ali  the  supcrficial  \'eins.  those  from  the  jHisterior  surface  irequently  uniting  lo  fonn 
an  accessory  saphenous  vein  (v.  saithcn.i  nccessoria).  uhile  ihose  from  the 
anterior  surface  may  fonn  an  external  superficial  femoral  vein  (Fig.  77J)- 

Throughout  its  entire  coursu  it  niakes  numerous  connectinns  uith  the  deep  veins. 
willi  the  anterior  tibial  by  sume  five  or  si.\  branches  (it.  sa/>Actn}-//7'ta/t's  arttrriorfs), 
wiU)  tlie  posterior  ubial  by  usuallv  three  {if.  sapfitnt>-tibiaies  posieriorrs),  and  with 
the  femoral  or  one  of  ils  tributaries  by  usuallv  a  single  one,  Various  communicatHins 
with  the  small  saphenous  also  occur. 

In  a<ldition  to  these  varinus  connections.  the  long  saphenous  recei\'es.  Just 
before  its  entrance  inlo  the  femoral,  a  numlx'r  of  vessels  \vhich  accomi)any  some  of 
the  superficial  branches  of  the  femoral  artery.  They  are  by  no  mcans  consuinl 
tributaries  rif  the  »aphen<^»us.  Init  frequently  pass  through  the  cribrifonii  fascia  to 
0|)en  directiv  into  ihe  femoral  vein. 

I.  The  External  Pudic  Veins. — The  estemal  pudic  veins  (vv.  pudcntlac 
extcrnac)  are.  like  the  corresponding  arteries,  two  in  number,  one  supcrticial  and 
one  deep.  They  have  their  origin  in  the  extcmal  genitals.  receiving  numerous 
veins  from  the  anterior  surface  nf  the  scrottim  (vv.  serotales  anteri(tres)  or  the 
anterior  portions  of  the  labia  majora  (vv.  lahialcs  anteriores).     Thcy  also  receive  a 
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alngle  or  pairttl  vcin  which  nins  along  ihc  dorsal  suifacc  <»(  thc  pL-nis  <ir  clilori*! 
immi.tlialcly  beneaih  thc  intcjjmfnt  (v.  dursuiis  jwnis  (clUortdJs)  siilicuUtnca ),  and  at 
the  syniphysts  piibis  bends  later- 


ally  to  join  the  cxtcrnal  pudics. 

2.  Thc  Superficia]  Cir- 
cumflex  Iliac  Vein.  — The 
supcrtici.il  circumricN  iliiic  vcin 
(v.  circumtlexa  ilium  supcrtidiilis) 
accompanii-s  ibe  aitery  ot  the 
same  name,  rcceiving"  subcuta- 
ncous  branches  from  thc  lou'cr 
lateral  portions  of  the  abdomcn 
and  from  tht  anttrior  hip  rejjion. 
It  fretjuenilv  imites  with  the 
supcrticial  cpigastric  veiti  before 
a|)ening  into  the  saphenoiis. 

3.  Thc  Superficial  Epi- 
gastric  Vein. — The  supprfirial 
epi>{asiric  vein  1  v.  cpi^ustrica 
KUjierticialis )  takes  its  origin  fn^m 
Ihc  sulKUtnneous  veins  of  the 
lovvcr  part  nf  the  anleruir  alnlrjin- 
inal  wall  as  bij»h  as  a  little  above 
the  unibiliciis.  It  is  joined  at  a 
varyinjj  le\'cil  by  the  thoraco- 
epigasiric  vein  (Fig.  775  ),  which 
opens  above  into  the  uxillary 
vein,  and  is  occasionallv  pro- 
longed  downtt"ard  lo  apen 
independently  into  the  \ong 
saphenous. 

Vari« tions.— The  long  saphe- 
nous vcin  inav  perforate  thc  fascia 
lati  sonie  distance  Im-Iou'  tlif  fossa 
uvalis.  It  is  not  iiifrfqin.'nily  replaced 
In  the  cniral  pi.irtii>n  tti  it«  nmrse  by  a 
n<:t-work  of  veins  in  wliich  no  siM-rinl 
main  stt^m  can  Lh.-  ri-c<>xaijfcd.  and  in 
the  ihigh  it  is  iKrasionaUv  doiible. 


I  k;.  771. 


Amnk«'  Ku|>*riL'r 

spine  ol  ilitirnH 


Fcmoni]  vem- 


Exteriialsiip'rfi. 


^Siij>crficial 
~cpn{asliic  vein 


— Dorsal  v«lii 
of  petiti 


-Iinenial 

saphctiouH  i-ciii 


Paitlla- 


Dom) 

vrtttMifi  nrrh 


'liittrr  maticolas 


PRACTICAL       CoNSmKRATIONS. 

— The   Iliac  Veins   and 
THE  Veins  of  the  Lower 

ESTREMITV. 

The  common  iliac  veins 

illustrate   the   nile   (Owen)  that 

below  the  diaphrajjm  the  veins  of 

tlie  tnink  are  on  a  plane  posterior 

to  the  arterics  f  e.\cept  thc  renal) 

and    indinc    {jencraUv    to    the 

venoiis — the  right — side.      Thus 

the  left  common  iliac  is  aUvays 

on  the  inner  f  ri^hl )  side  of  the 

correspontlinj;    arterv    and    ulti- 

matclv  rrosses  the  rijjht  arterv, 

on  a  posterior  plane.     The  Hpht 

vein    begins    sH^htlv    to   the    inner   .side   of   the    right    arterv.    whicl»    it    crosses — 

on  a  posterior  plane— to  rcach  the  right  side  of  the  tifth  lumbiir  verlebra.     These 

relations  are  important  in  operaiions  on  the  common  iliac  arteries  (page  808). 


Supcrficlsl  veins  ot  rijjhl  fowet  llnib;  liitcrnal 
upe«. 


U 
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TliL-  internal  iliac  veins  may  become  involved  in  infection:^  of  any  ni  -K 
numerous  p]fxust:s  from   whii:h   their  tribuUries  arise.      Thus.    pucrpcral  iir' 
may  not  only  Icad  to  jielvic  celluliiis  (  pa^je  2014),  but  ni:ty  set  up  3  ihrombo-pMiiuti^ 
in  thc  intra-uteriiič  veins  which,  spreading  to  ihe  internal  and  common  iliac  >-,-in> 
will  obstnicl  thc  vcnoiis  ciirrL'nt  from  thf  wh[iU*  lovver  i-*xtrL"njiiy.  lirinjjinfj  .si 
wide-spread  oedenia,  \vith  aching  and  teiidernpss  ( plilcgmasia  alba  dnlens,  milk.  ,  , 
Similar    i-tinditions   sometlmes   [olIow  septir  infcctitni   of    ihe  prnstatic   vesiiral  200 
henionhoidal  pluKuses.     Tlie  jjraclical  rvlaiions  vi  ihcse  venous  channds  have  bctn 
described    in    conncction    uith  the  prastalu,   bladdirr,   and   rcctum.      The  branches 
of  the  internal  iliac  vein  aid  indirectly  in  supportinjj  the  pelvic  viscera,    They  are 
apt  to  I)e  varicose  in  ihe  ajsjed,  espetially  in  feniales.     They  suppiv  ihe  Uood  in 
cases  of  pelvic  hamiatoccle. 

The  extcrnal  iliac  vein  i^  frequcntly  involved  in  fenioral  phlebitU.  the 
coniinuitv  of  dircction  and  calibre  betweeJi  it  tind  the  fcnioral  being  practicillv 
unbroken. 

The  femoral  vein  is  not  infreijuentlv  the  subjeclof  thrumbo-phlfbitis.  d" 
ing,  as  a  rcsult  ol  some  form  of  pelvic  infection  ( vidr  st/fira  ),  or  asceiiding.  ioli  _  ...^ 
septic  infcction  of  the  soft  parts  or  bones  of  the  Iower  cxtremily  ;  or  occasionallv 
directh'  caiised  by  contnsion  of  thc  vesMcl  just  lx*low  the  groin,  or  by  its  bruisii^ 
during  forccd  flcxion  of  thc  thigh.  Femoral  phlcbitis  is  not  uncommoniv  a  >cqud 
of  entoric  fcver  and  of  olher  exhausling  diseascb,  and  is  a  familiar  post-operativr 
coniplication  of  operalions  fur  the  removal  of  the  appendix.  the  iitenis.  the  iiibes  and 
ovaries.  and  othcr  abtloniino-i>elvic  procediircs,  cven  \vhen  apparcntlv  iinaltended  b\ 
infection,  The  preilispiising  causes  are  thoujrht  to  be  the  relative  immubilitv  of  llu 
patient  and  thc  conscquent  sliiggishness  of  the  circulation.  cspeciallv  in  the  Inuet 
extremities,  the  depentlent  position  of  the  limb  in  beti,  and  thc  alt  čred  consiituiicn 
of  the  blood  (in  ihe  čase  of  fcver);  thc  cxciting  caiise  is  probablv  a  ver>' slight 
degree  of  infection.  Pain  and  a-deina  iollnw,  but  siich  cases  alniost  aUvays  <lo  »efl. 
On  accoimt  of  tts  nearness  to  the  arter>*,  both  vessels  are  often  wonnded  at  the  same 
tirne.  with  the  resulting  formation — if  the  conimunication  l>ctween  thcni  is  dircct — 
of  an  ancurisniat  varix  ;  or  if  it  is  indirect — an  aneurisnial  sac  intervening — of  a 
varicnse  ancurisni.  \Vf)»nds  requiriug  ligatinn  and  sndilen  ocdusion  of  the  veb 
from  any  cause  are  dangerous  from  thc  risk  o(  development  of  moist  gangrene. 
Laleral  sutiire  of  wounds  in  this  \cin  has  bcen  successhilly  emploved  in  a  niunberoi 
instanccs.  The  femoral  vein  is  not  infreqiiently  in\'o]ved  in  tdccrative  maligrum 
or  phagedcnic  processes  implicating  the  skin  of  the  groin  and  upper  tbigh,  or  thc 
inguinal  Ivniphatic  nodes. 

Aher  ligation,  the  collateral  circulation  is  established  betwcen  the  veins  of  thc 
buttocks  and  the  internal  circumflex  veins,  and  bctween  the  veins  of  the  pelvis  and 
the  extemal  pudic  veins. 

The  practical  rdations  of  the  femoral  vein  10  femoral  hernia  ha\'e  been  descnbed 
(pagei773). 

The  popliteal  vein,  together  \vitli  the  arterv  f  which  i«  closcr  to  the  hnne.  and 
thercforc  more  caiiily  conipressed  or  torn),  has  been  laceratc<l  in  snpracondvloid 
fracture  of  the  feniur.  It  has  lx!cn  so  conipressed  by  a  popliteal  aneurism  as  to  cav 
thromlHisis  and  cnormous  distenlion  of  thc  \'eins  and  of  the  leg.  Owing  to 
unvielding  rharacter  of  the  boundarics  of  the  hani.  It  tnay  also  bc  sufticienilv  1 
presaecl  by  inflanimatory  exudatcs,  by  absccss,  or  hy  cnlarged  burs;e.  ta  cau 
swel1ing  and  n-ficma  of  thc  fool  and  leg.  The  vein  is  so  excpptiona]ly  thick-wallwl 
that  in  spite  of  ijs  more  superficial  position  it  is  never  riiptiired  alonc.  but  onlv  uhc 
thc  forcc  is  sutftcient  to  tear  thc  arierv  also.  The  involvcmcnt  of  both  mav  bc  favur 
by  the  fact  that  the  t\vo  ves.sels  are  so  closelv  united  that  it  is  difhcult  to  separale  thc 
and  this  also  favors  thc  occasional  produciion  of  aneurismal  vari\  or  varic 
aneurism  afier  stab-waun(ls.  This  close  connection  makes  ihe  denudation  of  ihe 
artery  difftcult  in  the  opcration  for  its  ligation. 

Thc  veins  of  the   leg  are,  u'ith  the  possibic  cxccption  of  the  veins  t>f  thc 
pampiniform.  and  hemorrhoidal   plexuscs,  more  often  thc  subject  of  varicositv  ll^ 
anv  othcr  veins  of  the  body.     This  is  due  to  d)  the  high  blood -prcssiire  in  the 
veins,  rcsulting  from  (a)  thc  ercct  posture  of  the  human  specics  and  the  consequ 
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vertical  position  of  these  veins  ;  {fi)  the  Icngth  ol  thc  colunin  of  binod  they  carry, 
extcnding,  in  the  ca-sc  of  thc-  Inng  saphfnoiis  vein,  from  lis  lu-giiiniiig  at  iht*  ankk*  to 
the  uppor  orirtce  of  the  inforior  vena  cava  ;  (c)  in  manv  caaes  to  cotnpression  above, 
as  from  a!xloriiinal  ur  pclvic  growths.  or  the  graviil  uterus.  or  frum  ijartcrs.  (  2  )  In 
the  siiperticial  vems  the  frequency  of  varicosity  is  also  due  to  the  lack  of  adeqi.iate 
external  support  to  thcir  thin  and  distensible  walls.  the  saphenous  veins.  for  cxainj>lc, 
lyinj^  outside  of  the  d»rep  fascia  in  loose  connective  tissue.  (3)  To  the  increased 
resistance  that  miist  be  overcome  at  the  pnints  where  tlie  deep  and  superticiol  vessels 
communicate,  and  where  in  niany  cascs  the  varicositv  sccms  to  begin.  At  such 
points  the  upward  currciU  of  blood  has  to  overcome — and  the  walls  of  the  veins  to 
support — nol  only  the  do\vnward  pressure  of  thc  vertical  coUiinn  of  blood  in  the 
vessels  above  it,  but  alao  the  resistance  of  the  blood-stream  dri\en  oul  of  the  deep 
vein  by  the  coiitractlnK  muscles  bctwcen  which  it  lies,  and  enleriiig  the  siiperlicial 
vcin  at  a  right  angle.  Thc  valve  ncxt  below  this  point  of  entrancc  prcvents  thc  relief 
that  mipht  bc  obtained  from  tcniporary  distention  of  a  long  lower  section  of  tht?  vein 
and  limits  these  forces  to  a  circumscribcd  area,  whicli  yields  and  becomes  vancose. 

The  venoiis  plexiis  bctween  ihe  Uvo  !ayers  of  the  muscles  of  the  calf  is  ofien  the 
seat  of  varlces  of  great  sizc.  The  six  chief  veins  \vhich  pass  from  thc  soleiis  miiscle 
alone  to  enter  into  the  posterior  tibial  and  peroneal  tninks  have  a  united  dbnieter 
of  not  less  ihan  one  inch  (Treves). 

The  fart  that  each  of  the  saphcnous  veins  is  accompanied  by  a  sen90ry  nerve 
accounts  for  the  aches  and  pains  associatcd  with  varico3ity. 

THE  PORTAL  SVSTEM. 

The  portal  system  is  composed  of  ali  the  veins  uhich  have  their  origin  in  the 
valls  of  thc  digestive  tract  below  thc  diaphragm  (wlth  thc  c.\ccption  of  tliosc  of  thc 
Iower  part  of  the  rectum)  and  includes  also  the  veins  whicli  relurn  the  bIo(xl  fn>tn 
the  pancreas.  spleen,  and  gfall-bladder.  It  prescnts  a  markcd  pcculiarilv  in  that  the 
sysiem  be)^ns  and  ends  in  capillaries.  the  bluijd  which  Jl  contains  having  entered  ils 
constitnent  veins  from  the  capillaries  of  the  Intestine,  stomach,  and  tlie  other  (H^ns 
mentioned  above,  and  [iassing  thence  to  the  liver,  where  it  traverses  anothcr  set 
of  capillaries,  by  which  it  reaehes  the  liepailc  veins  antf  so  the  hcart.  Coining  as 
it  does  principiillv  from  the  iniestine,  the  portal  hlond  Is  more  or  less  laden  uitli 
nutrilive  material,  wliich  has  been  di|;ested  and  absorbcd  ihrough  the  intestinal 
walls.  bnt  is  not  vet  in  a  condition,  so  far  as  some,  of  its  consliluents  are  concerned, 
suitable  for  assimilation  by  the  tissucs.  To  undcrjjo  the  changes  necessary  for  its 
conversion  inlo  assimilable  material  it  is  carried  by  the  portal  vein  to  the  li\er.  and  as  it 
passes  throngh  the  capillaries  of  that  orj^an  il  underijues  the  necessary  modifications. 

In  other  words,  the  portal  vcin  stands  in  a  sonicwhat  similar  rclation  to  thc  liver 
that  the  pulmonarv  vein  docs  to  ihc  lunys.  Its  purpose  is  not  to  convev  material  to 
the  orjjun  for  its  [lulritioii,  that  bciiij^  accompUslied  by  the  hejxitic  arleries  for  the 
liver  just  as  it  is  accomplished  by  the  bronchial  artcries  for  the  lunj^s,  bm  to  carr>'  to 
the  liver  crtide  material  iipon  which  the  orijan  may  act,  etaboraiin^  it  and  retiirning 
it,  as  reciuired,  to  the  circulation  in  a  purified  and  assimilable  condition. 

The  inrlusion  of  the  veins  of  the  spleen,  gall-bladdcr,  and  pancreas.  or  even  of 
those  of  the  rectutn,  in  the  portal  svstem  is  to  be  explained  on  the  groiind  of  topo- 
graphic  relalioiiship  rather  than  on  the  basis  indicatcd  above. 

The  main  stem  of  the  portal  svstem  will  lirsl  be  described  and  ihen  its  iributaries 
in  successiun. 

The  Portal  V^ejn. 

The  portal  vein  (v.  portae)  (Figs.  772,  774)  is  fomied  bchind  ihe  head  of  the 
pancreas  by  the  nnioi\  i>f  the  sii]>erior  mesenteric  and  splenic  veins.  the  latter  receivin^ 
the  inlerior  mesenteric  vein  shorth'  before  ils  union  MJth  the  superior  mesenteric. 
The  two  veins  unile  almost  at  a  rifjhl  anjjle,  and  from  their  point  of  union  the  portal 
vein  passes  obli(|Ucly  upuard  and  to  the  rijjht.  alonp  the  free  edjte  of  the  lesser 
omentum,  lowards  the  trans\-erse  fissurc  of  the  liver.  Therc  it  divides  into  two 
trunks,  of  which  the  right  is  the  targer  and  shorter  and  quickly  hifurcates  into 
an  antcrior  and  a  posterior  branch.     It  is  distributed  to  thc  whoJe  of  the  right 
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lobe  of  the  liver  and  to  the  jjreater  part  of  the  Spigelian  and  quadrate  lob 
remainder  of  ihese  lobes  and  the  leit  lotie  receiving  branches  from  the  Itil  inink- 

The  trunks  of  the  vein  <>r  their  branches  enter  the  substance  of  the  Ifver  lod, 
divide  in  a  more  or  Icss  distinctly  dichotomoiis  manner  to  fonn  inUrfobuiar  xrxK 
which,  as  ihcir  name  indicates,  occupv  a  position  between  the  lobules  of  the  oi^aa 
and  givc  off  capillaries  \vhich  traverse  llie  h)bule  and  emptv  into  the  intraloU 
veins,  the  origins  of  the  hepatic  veins. 

The  portal  vcin  mea-sures  about  8  cm.  ^2,%  in.)  in  length  and  has  a  diometer  ol 
from  r.5  to  2  cm.  Its  ualls.  especially  in  its  iipper  portion,  contain  a  considerahle 
qtiantity  of  muscle-tisaue  and  it  Is  destitute  of  valves. 

Relations. — At  its  orlgin  the  portal  vein  lies  behind  the  head  of  the  pancng* 
and  lo  the  leit  uf  the  vena  cava  inferior.     As  it  ascends  it  comes  to  lie  at  firet  behiml 


Fig.  773. 
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Portal  vcIn  ud  lU  iribuurks:  lira  hm»  bevii  r^utlol  iir>wanl. 

the  first  portion  of  the  dnodenum  and  ihrn  hetuem  iho  t\vo  layers  of  the 
onienlum.  In  this  latler  portion  o(  its  ctnirse  it  is  associatf<!  \vith  the  hepatic. 
and  the  common  bile-duct.  both  of  which  lie  anterior  to  it.  tlie  arlcry  to  llic  left  and  the 
duct  to  the  right.  It  enters  the  transvcrsc  fissiire  tc)wards  its  right  e.vtremitv,  henc 
the  shnrtress  of  the  ri^ht  tnink  cnmpared  \vith  the  left,  and  its  trunks  have  in  fro 
ol  them  the  branches  of  the  hepatic  artcry,  tile  hepatic  ducls  Iying  anterior  to  the 
Tributarics, — The  tribuiaries  of  the  portal  vein  are  :  (  i  )  the  suprrior  mrse 
itriCt  (2)  the  spiettk.  (3)  the  inferior  mesenteru,  (4)  ihe  gaslri^^  (5)  ihc /yior 
and  (6)  the  rys/ic  veins.  In  additiuii  to  ihese  princIpal  tributarics.  tl»e  ijortal  vcin. ( 
,its  branches  witliin  tile  liver.  also  receives  a  number  of  small  veins  which  have  thi 
oripin  in  the  falciform  liKamcnt  of  the  liver  and  in  the  Icsscr  omentum,  and,  furthc 
more,  it  receives  at  the  transvcrsc  fissure  (7)  )iomc paru mbiiica/ veins  which  ascend 
ihe  anterior  abdominal  wall  along  with  the  round  lijjament. 
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I.  The  Supcrior  Mcsenteric  Vein. — Thesiiperior  mesenieric  vein  (\r.  mcHcn- 
tcrica  superiorl  (  Fig.  773 )  accumpanics  the  arterv  of  iIk'  s;une  name.  lyiny  upon  its 
ri^ht  side.  It  has  iis  bejfinninjJT  sonicHliere  in  ihe  noighb^-irlioi m:!  of  ihe  ttnninal 
portion  of  the  ileum  and  asct-nds  in  thu  line  uf  attaclimcnl  of  tlm  mcscntcrj*.  Abovc, 
it  ()a.sses  ovcr  the  thlrd  jioriiun  oi  tht  duudt^iiuin  and  thcn  btrtween  tlial  portion 
of  the  intesline  and  the  lowt:r  bordcr  nf  the  pancreas,  uniting  behind  ihc  heaii  of  the 
pancrea.*)  with  the  »plenic  vein  to  form  the  |>urtal  vein.     It  possesses  no  valves. 

Tributarie«.— 'Hie  iributaries  of  Ihe  su|K.*rior  mesentfrir  vtfiii  correspond  with  the  branches 
of  Ihe  coiTcs(KjndinK  arten,-,  cxccpt  thai  it  receives  in  addition  tht  pancreaiico-duodenal  and 
rinht  ^stro-epipluic  veins  which  ac{:nnjpany  the  siniilarly  nnm<rd  branchcsoi  ihe  hepaiic  arterj-. 

|fl)  The  veina  of  the  small  iniestine  (vv.  inti-fliinnleft  I  have  their  origin  in  the  \vAt\s  of  tfic 
small  iniestine  froni  tlie  last  (Mirtiun  nf  ihe  dutidetuini  tn  withiii  a  shcirt  dist-ince  nf  the  ile<i-ca'0'»l 
valve.  Their  arraiiKement  is  cssentiallv  similar  tu  (hat  of  tht  arteries  of  the  sniaJl  intestine,  the 
numerous  small  branches  which  emerge  frt»ni  the  iniestine  lx:ing  united  by  trans\crsc  anasto- 
moscs  as  a  rule  miire  mimeroiis  than  thise  i>f  the  arterics.  and  forming  one  or  more  series  tif 
venous  arcade«;  lying  between  the  tw<i  lHyers  ol  ihe  niešenterv".  Krom  these  arCHcles  l}nii«'hes 
arise  vihich  \Kiss  tovvards  ihe  siiiHrior  nieserteric  \ein.  jj''«idually  uniting  to  fonn  alx)Ut  twenty 
siems  which  open  independently  into  the  superior  inesenteric.  Tlie  branches  of  origin  of  the 
intestinal  veins.  jusi  .'ifier  they  emerge  from  the  intestine  are  provided  wiih  valves  in  the  child, 
bul  tl»ey  u«ually  degtnerale  more  ur  less  eoi^pK-telv  t>efore  adult  life. 

(d)  The  Ueo-colic  vein  (v.  ilenccilicni  arises  at  the  junction  of  the  ileum  and  crecum  by  the 
union  yf  a  ciecal  ;md  an  ileal  branch,  the  ]atter  of  which  anasiunioses  with  die  origin  of  the 
su[x:rior  mestnterit.  The  ca^al  branch  reccive>  an  appetulicular  vein  froni  thcap|w-ndix  vrnni- 
fonnis,  and  themain  stcm  passes  upu-ard  beiween  ihe  iwo  layers  of  ihe  niesenler>'  tu  open  into 
tfie  su^K'rior  niesenteric  jnst  I>efore  it  jiitsses  over  the  diio<lenum. 

(c)  The  rigbt  coHc  veins  [  vv.  colkae  clcxirBet  originiUe  in  the  wall5  of  the  ascending  colon 
and  are  lwt»  or  diree  in  nurnber.  They  anasii»nKtse  by  transveiM:  branches  wiih  the  iIe*>-colic  and 
middle  colic  veins  and  pass  almost  hortzontallv  iiiediallv  tu  oiien  inlu  the  suim-riur  niesenteric. 

(d)  Ttie  middle  colic  vein  <v.  culica  metli.n  I  emerges  fn>ni  the  trnnsverse  colon  by  :\ 
number  of  snial!  bnuiclie^  which  anastomost  lu  the  right  and  Icft  uitli  the  rifiht  and  left  colic 
veins,  and  uniic  to  a  single  stem  uhich  oi)ens  into  ihc  superior  mescntcric  jusi  before  it  passcs 
beneath  the  pancreas. 

(r)  The  right  gastro-epiploic  vein  Iv.  u«Ntrnt;|iiplnka  ilexira )  nins  froni  left  tu  rigbl  »long 
the  greater  cur\-.iture  of  thu  stoniach,  coninninicatjiij;  direct]y  \vith  the  left  gastro-epiploic  at 
about  the  middle  of  the  cur\'atiire.  It  recei\es  iributaries  fnmi  the  lo;vcr  portions  of  the 
anterior  and  jH^steriur  surfaces  of  ihe  stomach  and  Jroni  thu  (greater  onientum,  and  ojieiis  Into 
the  sLii»-rior  mesenieric  shon)y  belore  ils  luuon  \vith  the  splenic.  It  iK.caslonaIIy  receives  a 
pancreaticii-dnoiletial  vein,  and  inay  unile  with  Ihe  middle  colic  vein  to  form  a  jpistro-colic 
vein  instead  of  opening  directty  into  the  superior  niesenteric. 

{/)  The  pancreatico-duodetud  veins  ivr.  tiitncfrAiicuttuodcnnlefi),  like  the  arteries,  maV  be 
lwo  in  number,  one  of  uhich  opc-n*;  direcilv  into  ihe  sujK-ritir  mcsenteric  and  the  other 
intci  ihe  riglit  gastni-epiphiic.  Freijuenlly.  houever,  they  are  liroken  np  into  a  numtH*r  of 
separate  vessek  arising  imiependently  from  each  of  the  two  viscera  concemed,  the  duodenum 
(vv.  ducJcnalrs  I  and  the  head  01  the  pancreas  (vv.  pincrraticne). 

2.  The  Splenic  Vein.^ — The  splenic  vein  (v.  liL-nalis)  (Vi^.  774 J  is  formed  by 
the  union  of  ti\'L-  or  si?(  branches  uhioh  emerge  from  the  hiliim  of  the  splcen.  It  passes 
almost  horizontallv  tu  the  right  bclc)w  tbc  splunic  arterv.  rusting  al  first  upon  the 
upper  border  of  the  pancreas,  but  later  coming  to  lie  behind  tluit  organ.  Behind  the 
head  of  the  pancreas  it  unites  with  the  superior  mesenteric  to  form  the  portal  vcin. 

Tributaiies.— These  correspond  with  the  Itranc bes  ni  the  arter>',  antl  rn  a<ldition  il  receives 
near  its  lemiiiuilioti  tbe  inferior  mesenteric  vein,  which  for  purposesof  description  will.  howevcr, 
be  regartied  as  inile|it_"inhMit, 

{a]  The  short  gastric  veins  (v\'.  itastricac  brtv»»  arise  from  the  fundus  of  the  stomach  and 
(>ass  bctwecn  the  lavcrs  of  ihe  gastro-splenic  omenlum  to  1  >j»en  i>artly  into  the  splenic  vein  and 
(>arlly  intii  ils  branches  of  orij;nn  as  thev  emerge  ironi  ihe  hiltnn. 

{f>)  The  left  gastro-epiploic  vein  [v.  gaHtniepipInicn  siniMni)  passes  from  fijjht  to  left  alnng 
the  greater  cur\'atnre  of  the  stomach,  communicnting  directly  u'ith  tbe  right  gasi n>-e pipi nic  aboiit 
half-way  along  die  curvnture.  It  receives  branches  froni  the  lou-er  p«>rti<ms  of  both  surfaces  of 
the  stomach  and  frtmi  the  grealer  onieniiim,  and  opens  inio  the  splenic  vein  near  its  formation. 

(r)  T)\f  pancreatic  veins  (vv.  pancrenticne  I.  uhich  may  l>e  five  or  more  in  number.  open 
into  the  splenic  vein  al  various  points  in  iLs  |>assage  liehind  the  pancreas. 
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3-  The  Inferior  Mesenteric  Vein. — The  inferior  mtsenleric  vein  (v.  mescfl- 
tericii  inferior)  ( I''ig,  774)  13  formed  by  t\\c  junction  of  ihc  supcrior  hcmorrhoidal  and 
sigmoid  vcins  oppositc  thc  slgnioid  flcxure  of  ihc  colon,  and  passes  upwarH  in 
companv  witli  thc  corresponding  artcn,-.  It  is  uintinucd  on,  howcvtr.  bcvond  ihc 
point  whcTc  tliL*  arlcry  anses  froin  iht*  iihLliiiniiud  atirta.  l>i"g  behind  Uie  periioMum 
slightly  mcdial  lu  tlic  abCcnUing  colon.  and,  finally,  it  pass<:=.  bcncatli  the  paiigMfl 
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Snperit^r  metenteric  vciti  and  lu  irlbutarlM;   transverse  colon 
has  bccii  pullcd  iipwBrd. 

to   Open   usuallv   into   thc   spknic  vcin   nol   far   frorti   its  iinion   uith   ihe   super 
mesemeric.     Occasionally  it  opeiis  intu  tlie  lalttr  vein  (Fig.  774)  or  ebe  equ 
Into  both,  thus  taking  a  direct  part  in  thc  Jomialion  of  the  portal  vein. 


Tributariea. — iLs  tribii(;iries  cijrrt;s|w«iiJ  to  ihu  braiiclii-s  «.if  tlif  arler>'. 

I  Al  TIh-  supcrior  hemarrhoidal  vein  i  v.  hJtemorrhoidalls  supcriur )  lios  ils  origin  trooi 
UppvT  pari  oi  the  hcmorrhoidal  (>Iexus  by  ftC:vcra!  tiraiiches.  and,  passliiK  iipwarcl.  ihult^  uilli  I 
sigmoid  vcins  to  form  thc  infvrior  mest-nteric.     Tlirovijih  lUv  lu-niorrhoidal  plc'xus  it  ommu 
t-ates  with  the  middle  and  inferior  hemorrhoidal  vcins,  tlius  placing  tht-  ponal  and  inferior  1 
sysiems  in  rommiiniration. 

(6)  The  i^moid  veins  ( vv.  KiKoidideae)  are  variabtc  in  numlier  and  i«ass  from  the  siliti 
Hexurc  and  thc  towcr  i>ortir»fi  nf  tht-  ile,si:cndinK  odon  to  the  inferior  mesentertL-,  the  Iowest  on« 
tuilting  with  the  supcrior  hcmorrhoidal  lo  form  that  vcin. 
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(c)  Tlie  left  cotic  vrin  (v.  collai  sinistra )  hna  its  origin  in  Lhe  walls  oC  the  descendinff  colon, 
stomusing  iib<)\e  « itli  tht-  middle  eolic  and  T)tlijw  wilh  Ihc  sigimiid  veins.     Il  passes  medially 
1  into  tlic  u[HK-r  part  of  Ihc  infcrior  (iicscnieric. 


4.  The  Gastric  Vein. — The  gasiric  vein  {v.  coronaria  veiitriculi)  (Fig.  772; 
accompanies  the  gastric  artery  along  thc  Icsser  curvaturc  oi  the  stomach.  Il  haiJ  its 
orii^in  at  the  pyIoric  etid  of  thc  stomach,  where  il  anastomnses  wilh  the  pjr-hjric  vein, 
and  patiscs  at  rtrst  froni  right  to  left  along  thc  lesser  cur\ature,  receiving  tribiitaries 
from  ihc  upiHT  part  iif  baih  aurlaccs  of  the  stomach.  Al  ihc  opening  uf  lhe 
cusophiigus  into  lhe  stomach  it  inakes  conneciions  wiih  lhe  lesopliageal  veins.  and 
thcn  bends  iipon  itself  and  pass(*s  from  left  to  right  behind  lhe  puslcrior  »ali  of  the 
lesser  sac  of  the  periloneum.  aiid  terminates  either  m  the  poruU  vein  or  in  the  splenic 
shorlly  before  its  union  with  the  superior  mesenteric. 

The  ix-culiar  rcHc-cied  course  of  ihe  gastric  vein  is  readi!y  umli-rsiuiKl  if  it  t>e  remembered 
th:i[  thc  adnll  ]wsi(i<ni  uf  tiie  stimiarh  is  a  sfcuiuiary  tUK-.  Whcn  lirst  furmrd  lhe  long  axis  of 
the  stomach  is  pnictically  verlicnl.  thc  pvinric  end  lH.*ing  direclL-d  dounward.  and  a  vi-in  sinriiii^ 
at  ihf  pylurus  will  have  a  direct  ;is<"t-ndfnig  rniirse  to  the  portitl  vein.  When  lhe  stomach  ;ls- 
siimes  its  .-nhih  (Hisilinn  thf  coiirsi-  »»f  lhe  vp in  uith  reference  to  the  viscus  does  nut  altL-r.  and 
conseqUfntIy  it  p.isses  from  pylorus  lo  cardia.  and  must  then  bend  back  upon  itself  to  reach  the 
ponal  vfin. 

5.  The  PyIoric  Vein. — The  pvloric  vein  (v.  pytorica)  (Fig.  772)  accompanies 
the  pyloric  branch  of  the  hejKitic  arlery.  It  lakes  its  origin  at  the  pvloric  end  of  lhe 
stomach,  \vhcre  it  anxstomoses  with  lhe  gastiic  vein,  antl  {jasses  downwart]  tu  open 
into  thc  nortal. 

6.  The  Cystic  Vein. — The  cystic  vein  (v,  cvstica)  (Fig.  772)  retnrns  the 
bluod  Ironi  tliie  \v.\\h  of  lhe  gall-bladder  and  opens  Lisually  into  thc  righl  tnink  of  ihc 
portal  vein.      ft  is  freipienllv  reprcsentod  by  two  separate  stems. 

7.  Thc  ParumbiUcal  Veins. — The  parumbihcul  veins  (vv.  p;iniDilulicales)  are 
a  number  of  small  veins  which  have  iheir  origin  in  lhe  anterior  abdominal  wall  in  the 
neighhorhooil  of  lhe  umbihcu,-!  and  pass  upward  in  the  fold  of  pentoneiini  uhich 
contains  lhe  round  ligament  of  the  liver.  They  ana.stomnse  below  wilh  bnth  the 
siipcrficial  and  dee[>  epigastric  arteries  and  also  wiih  small  vessels  which  pass  i.lown- 
ward  alongside  of  the  nrachiis  tn  emptv  into  thc  vcsioal  plexus.  .•\b(.)ve,  lhe  niajuritv 
of  them  enter  lhe  quadrate  and  left  lobes  of  tlie  hver,  but  one  of  them.  the  Vena 
supraambilicalis,  enters  the  substance  of  lhe  rovmd  ligament  at  a  varying  level  and 
opt-ns  into  the  inore  or  less  exlensi\e  lumen  of  ihat  stnicttire,  which  represents  the 
umbilical  vein  of  foeia)  life.  Thia  lumen  appe:irs  to  persist  in  the  majority  of  cases, 
althougli  grcatly  reduced  in  size  from  that  nf  thc  umbilical  vein.  and  may  cxtend 
throughoiir  almost  the  entire  length  of  the  rnnnd  ligament,  althoiigh  perhaps,  more 
usually.  it  is  Uinited  to  iis  upper  part,  and  opens  into  thc  right  trunk  of  the  portal 
vein.  VVheii  tht-  himen  is  entirely  obUteratecl  Jt  Is  i>ossihle  that  lhe  siipraumbilical 
vein,  which  has  also  been  termed  t\yQ  acfgssar)' portai  vein,  may  open  directly  into 
the  portal  vein. 

CoUateral  Circulation  of  the  Portal  Vein.— Considering  tht-  fact  that  thc  )K:irlal  vrin 
lemiinatrs  in  capiUaries  in  the  .siilistan«x*  i>f  thc  livcr,  il  is  cvident  that  certair  palhological 
conditions.  such  as  cirrhotic  chanHes,  \vhicli  niay  occur  in  that  »r^an,  will  inore  or  less  eompleteIy 
tnturfcrt:  with  the  retum  of  the  hlood  to  thc  henrt  from  thc  intcstine.  spleen,  and  pancreas,  by 
producing  an  obHteratiari  of  the  capillarics.  The  possibihties  of  a  coMaleral  lirrulation  are 
therefore  important.  and  a  numbtr  of  routes  muMir  l>y  whirh.  »ndcr  i^trcss,  thc  hl<XKl  of  thc 
portal  vciious  systcm  inay  |>ass  around  thc  livcr  and  rcach  the  heart  throiigh  one  of  the  other 
systeins.  The  functional  capabilities  of  ihese  varioiis  routes  are  furthcred  by  ihc  fact  that  nonc 
of  the  tributarics  of  thc  portal  vein  posscss  valvcs  cxcept  in  their  finer  branchc-s,  and  lhe  btood 
can  therefore  flow  in  them  in  a  reverse  dtrectton  if  necessary.  The  prirKipal  coltateral  routes 
are  as  follou-s : 

1.  Throus^h  ihe  gastric  vein  ihc  blood  may  pass  to  the  u-M)i>ha;;cal  veins  and  thence  t«  the 
azjTfos  and  hemia;^ypos  veins.  \Vhen  Ihis  route  is  functional  the  tesophageal  veins  bccomc 
eniarged  and  fre^uentlv  varicosc,  forming  contorted  elevations  upon  lhe  surface  of  Ihe  rrw»pliaKUs. 

2.  Through  lhe  superior  hfmorrhmdal  vrins  cniincctions  are  madc  l)y  way  of  thc  hcnior- 
rhoidal  plexus  with  thc  hcmorrhoidal  braiichcs  of  thc  internal  illac.  These  conneclions  seem. 
however.  to  be  (ess  frequently  functional  than  eilher  lhe  cardiac  or  parumbilical  routes. 


I 


924 


HUMAN   ANATOMV. 


3.  Through  thr  umbilUal  and  supraHinbilkaf  veitts  to  ihe  buix:rticial  or  Uwrp  rpi^p^uic^  Jind 
so  lo  the  extemal  iliiic  veiiis.  It  is  inicr<;stin>;  lo  nute  thnl  in  cascs  where  this  niute  ts  luiictMJiul 
thc  enlargtrmt-nt  of  thc  i^upeiiicial  cpigastric  veins  is  tisuall>'  accump.init:d  by  .1  <le\eli4>inmt  «4 
varicositics  upun  theni,  uliilu  this  is  nul  the  i-nsc  u'ith  thu  det-p  t^pigastrio.  An  explan.iil>j()  1^ 
Ihis  (liffcrMicc  has  lxrLii  fuund  in  ihtr  lact  ihat  thc  Uttp  vtins.  bvJorc  o|x-niitg  intu  Uit-  csterml 
illac.  bend  sli^htl)'  backward.  so  ihal  iheir  orifictjs  are  directed  in  the  same  way  as  the  fluu  ii| 
bluud  in  the  larger  stcm,  uhcrcas  thc-  supcrhcial  eptgastrics  open  from  abovc-  intr»  ihr  l>>n£ 
saphenous  veins.  Iheir  urifites  licing  opiK)sed,  ihcrefure,  it>  tlit  flow  of  blocid  in  thc  ^aphcnous, 
— a  condiliiin  »bich  naturally  patlisposcb  louards  slasis  ot  Ihc  blOud  in  Ihc  cpigasiria  and.  ii 
may  be  remarked.  aiso  of  that  in  ihe  saphenaus. 

These  are  the  princi|xil  routts,  bul  it  must  be  noled  Ihat  anaslomoscs  aIso  exist  bet«**!! 
the  portat  !iystem  ami  the  phrenic  vcins  by  nieans  of  thc  small  vt-iiis  u-hich  descend  tpiAards  thc 
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liver  in  the  faldfonr  ItKament,  and  comrnunicntions  wilh  the  tnferior  raval  svstem  aIso  1 
by  means  of  anastonioses  between  the  periloneal  and  mescnleric  vcins,  both  of  which  are  < 
small. 

Hlnally,  it  may  be  mentioned  that  anomalous  and  therefore  inconstanl  communicatJo 
Ihe  ponal  branchi-jt  with  ihtise  of  uihf  r  sysienis  have  been  observed.     Thus  the  K^i-stric, 
short  K5'^t'"'<-"s.  t)!"  thc  pvloric  vein  mav  anastomosv  with  th<*  phrcnics ;  tht*  ^plt-ntc  or  the 
pastro-epiploic  witli  the  rerals  ;  the  right  (tr  Icft  colic  vvith  the  branches  from  the  falty  capsub 
the  correspondinK  kidnev ;  and  the  duodenal  branches  may  open  into  the  inferior  vena 


THE   PORTAL  SVSTEM. 

Pfactical  Considcrations. — The  portal  system  may  be  obstructed  by  (a) 
tumors  or  swelling5  invoKin;^  the  [iver  itself,  as  carcinonia.  hydatids,  or  absccss  ;  !,^) 
eniargemeiit  of  thc  ^all-bladder  froin  ncw  growTh  or  from  concretioiis  :  {t:)  tumors 
of  contiguous  stniclures.  as  diseasc  oi  iyinph-nodcs  in  the  portal  lissurc  or  between 
the  layer3  of  the  lesser  omentuni,  or  carcitionu  o(  the  head  oi  the  pancreas  ;  (rf) 
diseasc  of  thc  hvcr  tisaue.  espedally  cirrhosis  (clirunic  interstitial  hej^atitis)  in 
which  the  imerlobular  veiiis  are  coinpressed  by  the  contraclion  uf  the  connective 


ctrrumflta  ttttie  nia. 


FcmiHal  vrl« 
loMtBftl  uph«iwu*  (cM 


SiipcrRcia.1  veini  of  amrrlor  body-wal);   pcrionilt«  aod  evteiruil  tnirmnuAi  miuclcs  (o4 
6fih  (o  Bcv«Dth  IntercosUl  spaces)  on  telt  &lde  htve  been  removed. 

tissue  in  the  spaces  between  the  lobnles  ;  (r)  valvular  diseasc  of  thc  hcart  Icadinjj  to 
backward  pressurc  through  thc  cava  and  hcpatic  and  intraUiInilar  veins  which  finallv 
reachcs  thc  terminal  capillaries  of  the  portal  vein  and  then  thc  intcrlobular  veins 
and  the  cntirc  portal  systen]i,  rcsultin^  in  some  cascs  in  thc  so*ca!lcd  nuimejj  liver 
(cyanolic  airophv  1.  The  consequences  of  porial  nl>stniction  are  varioiis,  but  may,  as 
a  rule,  easilv  be  understood  by  refcrring  each  symptom  to  ils  anatomical   basis  in 
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obstruction  of  one  or  the  othcr  of  tlic  vcnous  Iribularics.  The  chlei  rcsulu  ji 
(i  j  Eniargement  ol  the  liver  itsc-lf,  al  first  congeslive,  later  from  hypcr; 
Diminiition  in  the  quu,ntit)'  of  bile  or  aheration  in  ils  character  may  cause  consiifo 
lion  and  indigestion  ;  or  escape  of  its  colorinj^  niauer  and  its  absnrption  hrihf^ 
he[jatic  veins  may  give  rise  lo  jaundice.  (2  1  From  congestion  of  the  yasirir  atiii 
intestinal  mucosa  ( through  the  superior  and  inferior  mesenteric,  splenic.  and  ^jftrlc 
tributaries)  there  niav  develop  indijjestion,  flatulenre.  enictations.  and  vomiting,  ntirr 
bloody  ;  serous  exudarion  intothe  bowol — intestinal  indigestjon,  and  diarrhira.  srimo 
liincs  with  black  stools  from  deconiposed  blood — or  into  the  general  peritoiicd 
cavity — ascites  ;  eniargement  and  tenderncss  of  the  spleen  :  heniorrhoids  (fram  ihc 
communication  betwcen  the  middie  and  inferior  hemorrhoidal  veins—  svslemic — and 
ihe  superior  hemorrhoidal  vein — portalj ;  varicosities  in  the  Inwer  estremitics.  possiblv 
from  the  same  communication  bct\vccn  the  caval  and  portal  systems.  btit  oftcner  from 
the  direci  interfercnrc  by  an  cnlarged  liver  with  the  ciirrent  in  the  inferior  cava. 

Scptic  inflanimation  of  the  livor  niay  reach  that  organ  through  anv  of  the  porta) 
tributaries.  It  Is  not  uncomni(inly  the  resiilt  of  infection  originating  during  a  dvsm- 
leric  attack.  Cancer  may  also  reach  the  liver  by  venous  channels,  iisuallv  hv  iht 
gaslric  or  hemorrhoidal  tributaries. 

As  the  number  of  extraperitoneal  anastomoses  betueen  the  branches  of  the 
{»arietal  vessels  ( lower  intercostal,  phrenic,  lumbar,  ilio-lumliar,  epigastric  and  circum- 
riex  iiiac)  and  branches  of  vessels  that  suppiv  viscera  withoul  a  coinplete  peritonokJ 
covering  (liver,  kidntys,  suprarenals,  duodenum,  pancreas,  ascendingand  de:scendi^H 
colon)  are  of  great  importance  in  čase  of  obstruction  to  tl>e  visceral  arterial  supptv^ 
so  the  rorresponding  venous  anasiomoscs  are  of  cqual  or  grcaler  importance  in 
obstruction  of  the  portal  vein  or  of  the  inferior  ca\'a.  'I'he  occasJonal  cttnnection 
betwecn  a  parumbilical  vein  and  ihe  external  iliacs — through  the  epigastrics — mav 
also  relievc  portal  obstruction.  The  abo\c  anastomoses  explain  the  ePfect  of  leecho 
or  wet  cups  or  countcr-initation  of  the  surface  in  congestions  or  inHainmations 
the  partly  extraperitoneal  viscera.      (Woolsey.) 

DEVELOPMENT  OF  THE  VEINS. 

The  embr}'onic  venous  sjstem  mav  be  re^irded  as.  consisiint;   of  three  sets  of  ve 
One  4>f  these  becoines  the  puhnonarj*  veins.  another  gives  rise  to  the  portal  ;ind  umbilical  vctf 
uhilc  the  third  is  rtrpresenled  by  whal  are  ternied  the  cardinal  veins.     It  is  to  thasc  last  T" 
attention  mav  first  be  dirccted. 

The  Cardinal  Veins.— The  cardinal  vems  ( FJg.  776»  are  lwc>  lon^tudbal  stems  »Iii3 
extend  ilieenlire  Icngih  of  il»e  t)ody,  one  oneiiher  side  of  (he  median  Hne,  receivinjr  thnmghout 

thcir  course  lateral  soniatic  and  \  iscer^il  Itr.incbes 
Fig.  776.  in  more  <)r    less   |KTfect  se^njenl.il  sutcession. 

I*>om  each  vein  a  braiich  i>ass<-s  mtrdially  lonards 
the  heart,  and  the  iHjrtion  of  ihe  lon^tudiml 
\cin  anterior  to  this  cross-branch  is  tcnned  ibe 
anttrrior  (ardinal  or  prhttUitf  jHj^ufar.  while 
that  bchind  it  is  knuu-iias  iht:  fH>.s/rfior  cardimiJ. 
The  cross-branch.  whk;h  is  usiiallv  described  as 
formed  by  the  iinion  of  the  anterior  and 
teriiir  cardinals,  is  tenned  ihe  dtict  of  Otvier. 

The  anltrrior  Ciirdin.ils  lake  iheir  ori]<n 
from  veins  which  ramify  over  Ihe  surface  uf  Uie 
hrain  and  receive  al  first  btjih  ihe  ophthalmic  and 
facial  veins.  The  cerebral  veins  later  condensc 
lo  form  ilie  superior  and  inferior  longitiKlrnal, 
the  strnight.  ami  Ihe  lateral  siiiuses,  \\\\\\  the  last 
of  tthich  the  ophlhalmic  veins  uuitc  their  intra- 
cranial  pnrtions  hecominjt  the  cavenums  and 
inferior  {>eirosal  sinuses.  'I  he  faciat  veins,  h< 
evcr,  sevtT  Iheir  conneclion  with   ihc  cerel 

-j_ v i ..,.«,  veins  and  unilc  with  olher  siinerficial  veins 

•mumiiipni  ol  vrtiou«.  s»-»tcm.  form   the  extemnl   juKiilar — a   vessci   wnicn  m 

some  niammalia  reaches  a  high  degree  of 
Opmcnl,  nlmost  or  entirely  replacing  the  inltmal  ju^dar.  M-hich  represents  the  main 
of  the  cardinal.    In  man  Ihe  original  conditjon,  in  which  the  extemal  jneiilar  is  of  snbordii 
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nce,  is  more  nearly  retainecl,  liiit  indications  oi  a  iraitsfcrence  of  btood  from  the  iiitracranial 
_[»ns  ui  ihe  iritental  ju>{ular  svslein  to  the  txtcnial  vcssel  are  to  bt  secn  in  ihe  emissary  veins. 
At  tirst  t-ach  iutenial  ju^lar  opens  mdependentiy  into  ihc  right  auricle  ihrough  Ihc 
corresponding  duct  of  Ciivier  (Fig.  777,  W),  but  latiT  a  conimumcatiiig  branch  extending 
obliquety  across  from  Ihe  leit  lo  Uie  righl  vein  is  developed  (Fig.  777,  B),  and  thereafter  ihc 
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I>laST«rn«  illtuinilinK  rin-rlnpinpnl  of  satienoT  vrna  ■'»vn  ;  .-I,  pninitrv  oyTnmrincal  arransetnetit ;  A,  piUablishinent 
tjk  InniKvcnKT  CDiiiicctioD ;  C,  atmpnv  oti  Mt  sidi:  itiid  pcrsisiciicc  on  rigbt  sidc  ol  aupcrior  vcnx  cmvb. 

lower  portionof  the  left  vein  dcgenerates  uiitil  it  is  represenled  only  b>'  ihe  sniall  ob]tquc  vein  of 
thc  Icft  auricle,  0|)c-iiinK  inio  ihe  coronar>-  sinus,  wl)ith  is  \\\v  persisting  lefi  ductu;^  Ctivieri 
( P^ig-  777-  ^)-  The  oblic|ue  amiiecting  hraiich  iHTfinies  iht-  !eft  inndmiivitf  vein  of  aduh 
.in;itomy,  and  the  portion  of  thf  left  anierior  cnrdinal  beloiv  ihe  point  wherf  it  is  joinMl  by  Ihe 
innominate,  together  with  thc  right  duclu!;  Cuvieri,  becomes  the  su[K.-rior  vcria  cava. 

The  Inferior  Vena  Cava.~The  posierior  cardtnals  persist  in  (Miri  as  iht-  azyg(is  veins,  but 
(lietr  hislurv  is  so  intiniately  a-ssficialed  wilh  lliat  of  ihe  Jnferior  vena  cava  ihal  ati  aa:ouiit  nf  ihe 
development  of  the  \:\\\kt  niav  firsi  be  preseiited.  In  the  ear]y  stages  of  development  the  only 
portion  of  the  inferiar  vena  cava  which  exisLi  is  the  ponion  which  intervencs  l"M.'twecn  ibe  eniraiicc 
of  ibc  hcpatic  veins  and  the  righl  auricle,  this  iKirtitJii  representing  the  terminal  part  of  the  dnclus 
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venosus  'imge  7u.s'i.  Hranches  whtcb  pass  to  the  posienor  rardinal  veins  froni  the  niesentery 
anastomcise  lonKiiii<iiiialIy  lo  fomi  nn  cach  sidr  of  the  IumJv  a  venoui;  stem  which  bas  a  coiirse 
parallel  to  Ihat  of  the  cardinals,  with  utiich  it  uniles  below  (  Fig.  778,  A).  This  ift  the  mbfiirdinal 
vfin,  the  iwo  vessels  of  opposite  sides  of  the  f>iidy  being  united  with  one  another  and  u-ith  ihe 
cardinals  by  a  strung  cross-branch  which  joins  the  cardinals  opposite  the  point  of  entrance  into 
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Ihuse  of  the  renal  veins.     The  |>oriiuii  ai  ilip  ri);lit  sulHrardinal  which  li«  anterior  to  thcl 
branch  tljen  eiiUrges  and  unites  wiih  the  exi-ititit;  portion  oi  the  inithor  vena  cava,  and  tlitl 
ponion  of  ihc  righi  cardinal,  logelher  witU  ihe  ponion  of  ihu  cross-brauclt  whidi  inic 
betwctin  it  and  ihe  ri^ht  subcardinal,  aisu  ciiUirgcs,  and  lliese  threr  clctnents  trventtiallv  run 
mtu  line  uiLli  unt:  aiiutbcr  and  u-itli  Llie  terminal  portiun  uf  the  ductus  venusus  lu  iortn 
iuferior  vena  cava. 

The  lowcr  jiunions  of  both  subcardinals  now  degcneraie,  and  tht  upper  giortion  »M  iltt  I 
vein,  diniinishiiig  in  size,  betronits  Ihc  Ivii  suprartnal  veiii.  A  cros-i-branch  forms  bci»t 
the  tuo  pusieriur  cardinals  at  tliu  Ic\t;l  of  llie  comtnon  iliac  veliis,  oiid  the  louer  p;irt  oi  ihr  )d 
cardinal  ihen  disap|>ears  (Fig.  778,  O.asmall  (Kint^ii  l)eli)w  ihe  original  renaJ  cnw*-lirane| 
aloiie  pt:r<>isting  to  lorm  the  terminal  part  of  the  lefi  spermatic  (ovarian  |  vein.  which  thus  romt* 
to  open  inlo  the  Icil  rtnal  %'eiii.  sint:e  tlic  icrniiiial  |>orti<)n  of  ihal  vcssel  reprtscnts  theorigiml 
rennl  cruss-brancli.  As  a  result  of  this  degencralion  the  leh  comnmn  iliac  vein  comes  to  opeti 
into  the  lower  part  of  the  riglit  posteriur  cardinal  by  way  of  the  iliac  cross-branch. 

The  Azygos  Vein«. — \VhiIf  ihesechanges  have  tntii  Uiking  plače  Uie  anterior  ptnlit>ns( 
the  posterior  cardinals  havc  iindcrgonv  dcgrneraiioii  irnnicdiaiely  antvrior  to  the  rcnal  cnji 
branch  iFig.  77S),  so  lliat  thev  form  independent  vessels,  receiving  the  intercosta!  *rins 
icrminating  above  in  the  duciiis  Cuvieri.    They  now  ronstituie  the  a^vgiM  veins.  and.  on  1 

dugciicralion  of  the  louer  part  oi  ihc 

FlC.  779- 


.-/ 


DC~ 


J^. 


DC 


-rfw 


'n 


DC 


DC 


DCA 


& 


,'^; 


,*^:v 


^DC 


-dv 


) 


anterior  cardinal,  the  Icft  ai\gos  de^elo( 
connection  with  the  right  I»y  one  ot  i« 
transverse  branchcs  and  then  separan 
frum  the  coronar>-  sinus,  the  adull  coik 
lion  of  the  hemiazvKOS  vein  bemg  tb 
acqiiired. 

The  Portml  Vein. — Passing  alongC 
lunbilical  c^ord  to  the  tx)dy  »»f  the  emh 
are   tuo   viUlliHe  or  otnphalo-tnt%tntf\ 
veins.  V4hicli  havr  theii  ori^in  in  Ihv  vul 
sac,  and  Ihe  umbUiral  vein,  which  brin 
back  the  blood  froni  the  placenta.     \VIm 
it    reaches   the   umbiticus,    the    umbiJK 
vein  divides  intit  two  stenis  uhich 
up»an)    ii(KHi    ihr   iinipr   surfacc   oi 
anterior  abdi>minal  uall  anil  nnite  ab 
with  the  corresi>onding  vitelline  \ctns  I 
open  into  the  diicius  Cuvieri.     Ttic  vrt 
line  veins  pass  frum  the  umbiliciis  tu  I 
inlesline  and   a.scend    along  it.   Te«,etvi| 
tribuianes  from  it ;  al)ove.  tliev  trave« 
iheliver,  bn-aking  up  tntna  net-uurk  iolj 
substance,  and  are  thcn  continued  on  i 
unite  uith  the  unibilicaLs  ( Fig.  779,  A 
By  the  enlan^cmtnt  of  ccrtain  p>ortionsj 
lhfhei>aticnet-worka  Mt-li-markcdvcno 
stem  is  fonneti,  extentlinR  froni  the  poij 
tthere  the  left  vitelline  vein  enters  the  li* 
to  tht;  junctlon  o(  the  common  steni  (oru 
by  the  rigbt  Wtelline  and   timbilical  ve 
with  the  duci  of  Cuvier.     Thisne«  ste 
the  ductus  lenosus  [Figs.  779,  B  and 
and   it   later  forms  a  ctmnection  witli  ihe   left  nmbilicat  vein   and   l»et-»)nies  the  ciiniinuati 
of  that  vcssel  as  the  resnlt  of  the  degeneration  of  the  upper  part  of  the  umbilical  ( D). 

In  the  meantinie  three  cros,s-cunnei:tions  hnve  devclofKrd  !x'ttteen  the  twa  vitelline  veina 
t  Fig-  779.  .'.  B,  C).  two  of  theni   [KLssing  \entral   t<i   the   intestine  and  one  tJorsal  to  it, 
intfsline    thn^  iK-coming  snrnmnited  by  two  vemiiiH  rings,     Tlie  rtglu  half  of  the  !ower 
and  the  left  half  of  Ihe  up[:*eT  one  now  degenerate   I, />).  and  the  jiersisling   jKirtions,   wh 
terminale  partly  in  the  hejKitic  iiei-work  and  |)anly  in  the  ductus  venosus,  become  ihe  poc 
vein.     The  iip(>er  |xirtion  of  the  right  umbilical  vein  bas  in  the  mcantinic  made  a  c»»niiecti' 

with  the  upi»er  ring  irf  the  vitelline,  and  the  pari  abnvt-  the  connection  ihen  degenerates,      

lou-er  part  hecominK  tnuch  reduced  in  size  aml  per^isting  as  a  small  |Kirunibiltcal  vein  m  thc 
anterior  abdominal  wall.  This  arrangenient  persisLs  until  birth,  the  placenial  bkK>d  (Kissing  hy 
way  of  the  left  untbiliia!  vein  partlv  tothe  ducius  venosus  and  thence  by  the  inferiorvena  cava  to 
the  heart  and  partlv  thn-tugli  ihe  hejiatic  nei-«ork  by  uav of  the  communication  l>etwcen  thc  kA 
umbilural  and  vitelline  veins.    At  birth  the  placental  supplv  of  blood  is  of  course  cut  off,  the  diKtK 
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Diajiniiiis  )nu>UiiTliiK  irRnsrorRuitioiis  of  vilclline  and 
tinilii licriil  %-eins  during  ileveloprnviii  o[  livcr-Vfina.  DC  duci^ 
ol  CuvlcT :  A.  litaiil :  r«.  Ih.  tiichl  and  leK  umliilical  vcins; 
tv.  In,  ri^hi  and  1«(i  viiHlin«  velns;  di-.  ductui^  \enoaiM  ;  fiv, 
puftal  vem.     (HtnhilrUet.) 
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mosus  dfgenerates  lo  a  solid  coni  up  ti»  the  |xiiiit  »ht-rc  thc  hc|Nilic  veins,  developed  froni  ihf 
ie[>aui:  nei-uork,  uniie  wiih  \x.  Thi-  umbiliral  \*jin  alsi >  ilegeiieralt-s to  fonn  the  rininil  lij;anifnl 
of  Ihe  liviT.  whifh  lre«jiiently  pr^st-nts  nii>re  or  less  distinct  evkieiices  tif  its  uriginal  lunien. 
The  Veins  of  the  Limbs. — The  details  of  ihe  dcvelopment  ol  the  linib  veiris  are  n(»t  as  yci 
thorouuhl)-  knoun.  The  ^iupcrticial  vciits  are  llie  firsi  lo  form.  the  hiisilic  vdn  ui  Ihe  ann  aiul 
ilie  luiij;  saphenaus  of  the  leg  being  Ihe  priniarv  vesst-Is  and  ^the  a-\illar>'  and  sutx:Iavi.-in  and  ilie 
iliac  veinr;  their  respective  contiiiuatiims.  The  reniaiiiing  siiperHcial  velns  and  the  deep  veins 
are  later  fonnalions. 

The  Pulmonary  Veins. — The  pulmonar>-  veins  make  their  txit  froni  d»e  hings  as  four 
iSels.  ivsu  tK-loiiging  ti)  eat:h  hing.  but  as  they  iL|^)r<]ai-h  ihe  lu-art  they  iinitu  tirsi  iii  ]»airs  and 
Ihen  tit  form  a  single  innik  uhirh  o|)ens  int(>  the  righi  aiirirle.  I^itera  consklerable  portion  of 
the  ori){inal  veins  is  taken  up  intu  the  uall  oi  the  auricle.  Ihe  absorption  evcntualtv  extonding 
bcyond  ihe  i»>int  oi  d^e  union  uf  die  original  veins  in  pairs,  so  that  m  the  adulc  ali  fuur  veins 
open  indepeiidently  intu  ihe  auricic. 
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Thc  primary  or  viteUine  circulation  of  the  itianimaliaii  cmbn-o,  ftirmed 
by  the  mmifications  oi  the  vitellinc  artmcs  and  veins  over  the  yolk-sac  (umbilical 
vesidc),  muat  be  rejjfarclcd  iia  an  inheritance  fram  ancestors  in  whf)ni  the  yo!k 
provided  the  niitritioit  for  the  ilevelopinjjf  animal.  \Vhile  in  binJs  and  reptlk-s 
the  vitellicic  veins  are  important  channels  for  the  convcyancc  of  ihe  nutriiivc 
matcrials  taken  up  from  the  ynlk,  in  maminals  iti  ihis  respect  they  are  of  little 
consequencc,  thiis  afTnrdin^  an  example  of  structures  that,  althou^h  no  longer 
useful,  recur-  in  the  de\'elopment.  The  vitelline  circulation  is  soon  folluned  by  a 
ond,  the  allantoic  circulation,  which  in  man  and  the  hi|i;her  ni^iinmuls  provides 
the  veasels  connectinj<  the  fretus  \vith  ihe  placenta — the  or^m  whereby  respiralion 
and  ntitrition  are  secured  to  the  ftutus  during  the  jijreater  part  of  its  sojourn  within 
the  uteriis, 

The  blood  is  carried  from  the  f"x-tus  to  the  placenta  hy  the  hvpogastric  arteries 
and  their  prolongations.  the  l\\o  nmhilkal  arIcrUs.  After  passinjj  through  the 
vascijlar  lufts  of  the  chorionic  villi  that  constitiite  the  essential  structures  of  the  fa-tal 
part  of  the  placenta.  the  fcetal  blood.  renewed  in  oxygen  and  laden  with  nutritive 
material  derived  from  the  maternal  circulation,  is  carried  by  venous  tributaries  that 
unilc  inlo  the  sinple  uinbilical  z'ein.  The  latter  vessel  acconipanies  llic  unibUical 
artcries  within  the  umbilical  cord  as  far  as  the  umbilicus,  from  which  polni  it  then 
passes  alonj;  the  frco  margin  of  the  crcsccntic  pcritonea!  fold,  the  falciform  lijjamenl, 
to  the  under  ^urfacc  of  the  liver  to  jnin  the  portal  vein  and  pour  its  stream  o(  freshly 
o.\ygenated  blood  into  ihe  ciirreitt  of  venous  blood  reiurncd  from  the  digrestive  tract 
to  the  liver.  For  a  short  linie  tlie  rapiclly  j{rowitii{  Hver  is  capable  nf  transmitting 
ali  the  blood  broug^ht  tc]  it  by  the  vitelline  (later  purtal )  and  the  iitnbiHcal  veins. 
and  this  blo:xi  h  returned  to  the  heart  after  makin^  the  circuit  of  the  vessels  of  the 
liver.  Soon,  howevcr.  the  latter  organ  can  no  lonjjer  accommodate  ihe  entirc 
volume  of  blood  convevcd  to  it  by  the  portal  and  innbilical  veins,  and  the  necess;ir\- 
relief  is  afforded  by  the  development  of  a  short  vessel,  the  ductus  venosus,  or 
diutns  Arardii,  that  extends  from  the  portal  vein  lo  the  inferior  vena  cava  and 
thus  establisbes  a  by-pass  for  the  ^eater  part  of  the  oxy^enated  blood  returned 
from  the  placenta.  On  rejichinj^  the  inferior  cava,  this  pure  blood  is  min^led  with 
the  venous  blood  being  returne<l  from  the  lower  half  of  the  body  and  the  abdoininal 
viscera,  the  mixed  stream  so  formed  being  poured  into  the  right  auHcle.  On  enlering 
the  heart  the  current  is  directed  by  the  Eustachian  valve  lowards  the  foramen 
ovale  in  the  auricular  septuni  and  enlers  ihe  left  auriclc.  After  receiving  the 
Aieagre  additions  returned  by  the  pulmonary  veins  from  the  uninflated  lungs,  the 
bli>ofl  passes  through  the  left  auriculo-vcnlricular  opening  into  the  left  \'^entricle. 
Contraction  of  this  chaml>er  forces  the  blood  into  the  systemic  aorta  and  thencc  to 
ali  parts  of  the  hody. 

After  traversing  the  vessels  of  the  head.  neck,  upper  extremilies,  and  lhorax, 
the  venous  blo-jil  from  thesc  parts  is  returnc<l  to  the  heart  by  the  superior  vena  cava. 
but  on  entering  the  right  auriclc  does  not  mingic  to  any  extent  with  the  current 
returned  by  the  inferior  cava,  but  passes  through  the  auriculo-ventricular  orirtce  into 
the  right  ventricle.     Wiih  contraction  of  the  ventricies  the  blood  is  profjcllcd  inlo 
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thc  pulmonary  arterj*  and  towards  ihe  lungs.     Being  uninflatetj  th»rs<^  or 
appnipriale  oni  v  a  smal)  i>art  oi  the  entire  volume  o(  blood  brought  bv  thi:  puln 
artt:ry,  hence  the  ncccssitv  ol  a  sccond  by-pa5s,  the  ductus  arteriosus,  or  člur. 
BotaJii.    ihat   exiends    from    the    beginninjj;   of   the   Ihi    pu!rminary   :irti'r>'    to  ih 
adjacent  aorta  and  represcnts  ihe  stili  i>ervious  distal  p()rtion  of  the  last  a«>rlic  aic 

on  tht  Idt  side-  (pa^e  847).      By  mcans" 
Fig.  7S0,  q\  ^\^^  ductus  arteriosus.  the  venou&  blood 

returned     from     ihc    head     aml    u[^>cS| 
extreinitics    is    poured     into    ihe 
dcscending  trunk,  the  aorta,  and 
to  the  abdommal  visccra  and    the  Jou- 
extreinilies.     On  reachinp  the  bifurcai 
of  the  common  iliac  arterics,   the  bi' 
strcam  dividcs.  thal  part   Kt'inK  into 
iniernal    ilJacs    being    of     niiich    grea^ 
^^  unportance.  so  far  as  the  j^enera]   nutri- 

^  ^  don  of  the  foetus   is  concemed,   since 

_  ,^.  ,^^_^    .  'S  carried  by  the  continuations  of  thi 

oJ^ff  \r-^Ti^H^^^      '■■'■'  vessels— the    hvpogastrics   and    iitnbili 

arteries — to  the  placcnta,  to  bc  once  nv 
niirified  anti  aj^ain  returned  to  the  fi 
by  the  umbilical  vein. 

From  the  foregoin^'  sketch  of 
fuetal  circulation  it  is  evident  that,  a 
the  exceptton  of  the  umbilical  vein.  no 
vesscl  within  the  fa;tus  convevs  strici 
artcrial  or  hilly  OAVgcnated  blood.  si 
on  cntering  the  infcrior  cava  ihe  pi 
blood  is  inixcd  with  the  vemtus  retuming 
frotn  the  louer  half  of  the  body.  It  is 
further  cvitlenl  ihat  the  blood  dihtributed 
lo  ihe  head  and  upper  extrenulies  is  Itss 
contaminatcd  than  that  passing  to  the 
lower  half  of  the  bodv  from  branches  nI 
the  aorta  given  ofi  after  junction  uri 
the  venous  stream  conveyed  hy 
ductus  arteriosus.  Il  mav  bc  bome 
mind  that  the  umbilical  vein  and 
ductus  venosus  carry  arterial  bIo(Hi  u 
(he  pulmi>nary  artery  and  Ihe  ductiis 
arteriosus  purely  vennus  blood.  the  aorta 
distributing  mixed.  L'f>on  the  assumptioo 
of  the  respiratory  functlon  at  birth,  the 
three  anatomical  »tructures  peculiar 
the  ftelal  circulation — the  ductus  vennsi 
the  foramen  ovale,  and  the  dtictus  ari' 
osus — become  useless  and  soon  undi 
occlusion  and  atrophv.  ihe  two  fori 
ducts  being  represcnted  by  the  6brous  cords  secn  on  the  postc-rior  surfaceof  llie  li 
and  terminal  part  nf  the  aortic  arch  respccUvclv.  Closurc  of  the  foramen  o 
proceeds  more  slowly,  a  aeek  or  more  being  usua]ly  consumed  in  effecl 
oblileraiion  of  the  opening  ;  indeed,  in  a  large  proportion  complete  closurc 
occurs  (page  695). 
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DtaffTsm  of  firtul  rircniation  ctiortl>'  hclarv  btnti : 
courMolbUlod  iitiniJicatvdbt  «rro«r».  P.placviiu;  t'A. 
rv.  unibtlk-al  iinriH-a  aitH  vein;  U,  untbilkiia  i  OV. 
dturtuH  venosus  ;  I VC.  itifeitor  \-enii  cava ;  PV.  portal 
vein;  H  V.  hciKilic  vrtiis ;  RV,  I-V.  rlpht  aiid  lefl 
vcntricle:  PA.  |>u1mijruiri>  arlerj';  DA,  ductus  arlcrl- 
(Ku* ;  SVC.  *u((erior  »cru  i-a*-a  ;  AA.  n^Hl(>r^itull  auri.i ; 
HA,  hvpogaiiric  atlcricH  iintctnal  iliac]  ;  KlA,  vx- 
Irnul  ilutc  artcrinj  1,  tnlniltur  ;  L,  luiigs;  K,k>(liicy. 
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The  lymphatic  svsteni  is  a  syslein  of  vessels  which  occur  abundanllv  in  atmost 
ali  portions  ut  tho  lKxly  and  convcrgc  and  anastomose  to  fomi  twu  or  niorc  niajn 
trunks,  whit:h  open  into  the  subciavian  veins  j  ust  before  thev  are  joined  by  ihe 
iniemal  jujjular.  The  vessels  contain  a  Huid  termed  hffiph,  usually  colorlcss,  and 
conlaining  numcrous  corpuscit^s  km)wn  as  tymphocyt€S.  Since  the  latter  usuany 
come  uiider  obscrvation  as  thcy  circulate  u-ithin  the  blood-vessels.  the  detailed 
account  of  ihc  lymphocytes  is  ^\en  in  connection  with  blood-corpuscles  Cpage  684). 
In  those  vessels  which  have  their  ori)^n  in  the  wall  of  the  small  intestinc, 
however,  the  contained  fliiid  has,  e5pecblly  dnring  digestion.  a  more  nr  less  niilky 
appcarance,  owing  tn  the  lymphticytes  belnj^j  loaded  with  partlcles  uf  fat  vvhich  they 
have  taken  np  frnm  the  intestinal  ct)ntenls.  On  this  account,  these  vessels  are 
usnally  spoken  <if  as  ladeals,  althnugh  it  must  be  recognized  that  they  are  merely 
portions  of  the  general  Iymphatic  system. 

In  certain  respects  the  vessels  of  the  5ystem  strongly  resomble  the  veins,  closelv 
associated  with  which  they  take  their  cjrigin  enibryolugically  and  into  which  thcy 
hnally  pc>ur  their  contents  in  the  adult.  They  arise  froin  a  capil!ary  nel-work,  llieir 
walLs  have  a  structure  closelv  resembling  that  iif  the  veins.  lliey  are  abundanUy 
supplietl  \vith  valves,  and  it  may  be  said  that  the  fluid  which  they  contain  flows  Irom 
the  lissiies  tow-ards  the  heari.  \Vith  these  siniilaritics  therc  are  combined.  however, 
marked  differcnces.  One  of  the  most  important  of  these  consists  in  the  fact  that 
the  capillarics  are  closed  and  do  not  coniniunicatu  \viUi  any  cenlrifiij^al  sel  ol  vessels. 
as  the  vencms  aipillaries  do  uith  the  arterial  ;  and  another  iinjiortutit  diflerence  is 
to  be  found  in  the  frcqucnt  tjccurrence  uijon  the  lymphatic  vessels  fif  charactcr- 
islic  enlari^euients,  the  Ijmphaik  nodcs  or  so-cailed  j^lands  (IvmpboKlanduine),  ijuite 
diflerent  frf>m  anything  occurring  in  connection  ivith  the  veins. 

Lymph-Spaces.— Throughout  practicallv  ali  regions  of  the  body  spaccs  of 
varyriii>  size,  occupied  by  a  clear,  more  or  less  watery  fluid,  exist,  and  (o  these 
the  term  hmph-^paces  has  been  applied  (Fig.  7H1).  It  was  long  believed  that 
thev  were  directh*  continumis  with  the  lymphatic  capillaries,  that  the  latter,  indeed, 
opened  oiit  from  them,  the  spaces  forming  the  origins  of  the  capillaries.  There  is, 
howevcr.  a  growing  tendency  to  dispule  this  view  nnd  to  regard  the  Ivmphatic 
capillaries  as  l)eing  t[uile  indept^ndeiit  of  the  spaces. — the  entire  Ivmphatic  systeni, 
in  fact,  l)eing  a  cldsed  system,  except  for  its  Communications  with  the  subchivian 
veins.  Since,  however,  the  Ivmphatic  capillaries  forn»  nct-u*orks  in  the  tissiies 
which  botind  tht^c  spaces,  interchange  of  their  contents  with  those  of  the  capillaries 
is  by  no  nieans  difficult,  the  lyinphocyies,  even,  passing  on  nccasion  through  the 
w:ills  of  the  capillaries  into  the  spaces  and  retuming  again  to  the  interior  of  the 
capillarics. 

If  a  coloretl  fluid  be  injecled  into  the  portal  vein  it  uill  pass  thruiigh  the  \va11sof 
the  venous  capillaries  and  invade  the  spaces  of  the  interlobular  hepatic  connective 
tissue,  and  later  it  will  flow  away  by  the  hepatic  lyniph-capillarics.  Bv  var)'ing  the 
extcnt  of  the  injection  it  ttill  be  found  that  the lymphatic  vessels  will  bc  Injecled  whcn 
the  lymph-spaci's  are  compIetely  fiUed,  but  will  not  be  when  the  spaces  are  onIy 
part'uilly  injccted  (Mali),  so  that  it  niay  be  concluded  that  the  extravasation  from  the 
portal  capillaries  is  primarity  into  the  hepatic  lymph-spaces  and  thence  inakes  its  \vay 
into  the  Iymph-capinaries. 

The  spaces  vary  greally  in  size,  existing  in  certain  tissties  even  between  the 
individual  cells.  They  are  more  evident,  however.  in  the  connective  tissues,  reaching 
a  considerable  size  in  areotar  tissue,  whcre  they  form  a  continuotis  net-\inrk.  and, 
since  the  blood-vcssels  are  nsuallv  sitrroundetl  by  a  greater  or  less  amouni  of  con- 
nective tissue,  lymph-spaces  are  cjuite  distinct  along  their  courses,  formtng  \vhat  are 
known  as  the  perivascuhr  lymph-spaces  (Fig.  782).  In  other  regions  of  the  IxKly 
somewhat  extensivc  spaces  occur  which  have  been  regarded  as  belonging  to  the 
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PerivBvciilBr  lyin|jh-if«0M  turreundinK  rcUiial  blood-vMaelft.   >:  tja. 


the  ear  havc  h»eeii  regardt 
as    lyniph-spaces.     as 
indicated  by  llieir  nam 

Finallv,  it  may 
nieiuionetl  ihat  the  s; 
ovial  cavities  of  the  artic 
ulations  and  the  grea 
serous  cavities  of  ihc  \ 
enclosed  by  ihe  f>leu 
pericardium,  and  jieri 
nt" nni  Iiave  bii^n  reg;irdi 
as  bcing  in  dircct  co: 
miiniration  \vith  the  Ivm- 
phaiicca]>itlanes:  hiitihi^i 
vicw  is  also  in  ali  pniba- 
bilily  erroneous. 

NulwithsUuiding 
indcpendcncc     of     ih' 
spaccs  from  the  Iyinph;ttir 
atpillaries,    it     niiisl    be 
rcco^niztd    tliai   some  " 
thenj    at    least    plav    im 
portant    rAlcs    from    ihc 
physiological  stand|.toiiil 


in  sen'ing  as  middie-men  betwecn  the  tissues  and  the  Ivmphallos,  and,  (urihermor 
those  of  ihe  eyeball,  by  iheir  communicatioii  wilh  neighlx^ring  si>accs,  pennit  of ! 
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rapid  compeiisation  for  varialions  in  the  intracx-iilar  ttnsion.      Krom  ihe  anatomical 

standpoint,  howcver,  they  are  noi  tu  Ijt*  regarcletl  as  acliially  parts  of  the  ivmphatic 

svstem,  and  the  mention  thal  ihev  here  receive  is  nierely  a  tribule  to  their  Historical 

importancc  in  tht*  problem  nf  the  orijijin  of  the  lyniphatic  capillaries. 

The  Capillaries. — Tht*  lyniphatic  capillaries  (Fig.  7831.  which  are  arranged 

in  the  iorm  of  net-works  of  very  tlifferent  degrees  of  fineness  and  complexity,  closeiy 

resemble  in  structurc  the 

blood  -  capillaries,     their  ^^^-  T^.V 

wal]s     consisting'    of    a 

sinjjle  Iaycrof  t-ndotht-Hal 

plate».  which,   hov/ever. 

are    usually    larger    and 

less    rejfularlv    disposed 

than    those     linin^     the 

blood  -  channels.      They 

ditler  from  those  of  the 

bl<X)d  -  vascular     system 

not  onlv  in  their  LilUmate 

branches    bein^    closed, 

but  also  in  their  general 

appearance.     Thus,  they 

are    of     much     greater 

calibre,    their    diametcr 

varying  frotn  .0,^0-.  060 

mm.,  while   ihat  of    the 

bKx»fi-capillaries  may  be 

as   little  as  .ooi*    mm.  ; 

thcy  do  not  present  the  rcgiilaritv  of  size  and  gradnal  incrcase  or  diminiition  of 

calibre  noticeablc  in  the  blood- capillaries,  but  larger  and  smaller  stems  are  indefinitely 

interspcrsed,  and  spindlc-shaped  or 
Fig.   7S4.  nodular  eniargements  may  occur  at 

irregiilar  inter\'als  throughont  the 
net-uork.  And,  finallv,  as  a  resiilt 
of  thcsc  pcciiliaritics,  tfie  niesht-s  of 
tlif  net-uork  are  of  very  varying  size 
and  form. 

The  arrangfinent  assumed  liv 
a  nct-uork  depcnds  largely  upon 
the  tissue  and  organ  in  which  it 
occurs.  In  the  integiiment,  for  in- 
stance, the  lyniph-capillaricsarrangc 
themselves  in  two  more  or  less 
,__  /'k  'ff  dislinct   laycrs.   a  more   superiicial 

JfMp  /fl  Ji  it '  one,  composed  of  smaller  capillaries, 

>'"«  Jf/,  'i^-*       .h.i«        and  a  detrper^  coarscr  one, — niimer- 

ous  Communications  necessarily 
existing betucuii  the lwo.  Both  nel- 
uorks  are  confined  to  the  dermfe. 
the  more  supcrficial  one  Iying  close 
to  iis  epidermai  surface,  while  the 
deeper  one  is  situated  in  its  deeper 
lavers,  the  distancc  bctween  the  two 
varying  according  to  the  devclop- 
ment  of  the  dermis  in  different 
portions  of  the  body  and  in  different 

individiials.     From  the  superficial  layer  loops  or  aingle  capillaries  project  upward  Into 

the  dermal  papilla;.  and  spccial  portions  of  the  net-work  surround  each  hair-follicle  and 

sudoriparous  gland. 

•  l>as  Snugadersvstem.     T.ei|uig,  1861, 
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Fig.  785. 


The  mucou9  membrancs  havc  fsscntiaUy  thc  same  airanjjemcnt,  tlie  net-work  w 
in  the  small  iiiiestinc,  for  insunce,  beinj;  iirraiijred  in  two  more  or  Icss  dislinct  lavere. 
of  uhich  lies  in  the  submucosa and  scnds  loops  or  blincny  ending  proct-sses  iiito  ihc ulh, 
uhile  the  other  is  sitiuletl  in  ihe  niuscular  coat.  What  may  be  rejfarded  as  a  iJiird  nct- 
wurk,  lyin^  bcncath  the  serous  or  connectlvc-tissue  investment,  is  formed  by  the 
loniosis  oi  the  siems  arising  from  thc  decpcr  nct-works  and  ii  is  Irom  ihis  lasi  nct-w 
that  the  eflerenl  steins  arise.  In  most  other  organs  lined  by  mucoiis  membnuK- 
similar  arranyement  occurs,  althoujjh  in  the  uterus,  bladder,  and  urctere  the  submucoi 
ntt-work  scems  to  be  \vanting,  the  muscular  set  alone  belng  demoiistrabic.  Throi^h-j 
out  the  serous  menibranes  the  net-works  possess  natiira]ly  a  Iayercd  arrangenient,  hi 
in  thc  more  massive  organs,  such  as  the  liver  and  pancreas,  lhey  are  arran^ed  ui 
reference  to  the  conslituent  lobules,  each  being  invested  by  an  interlobular  net-worl 
Considerable  variation  exist3  in  ihe  closeness  of  thc  net-work  in  difierent  orgai 
and.  indecd,  in  different  parts  of  the  same  organ,  b»t  everywhere  the  lympl 
capillaries  are  exceedingly  thin-\valled  and  possess  no  valves.  As  has  I)een  poinli 
out,  the  view  formerly  prevailed  that  the  capillaries  communicated  directly  with  li 
great  serous  cavities  of  the  bixly.  wilh  the  spaces  ol  the  conncctive  tissues,  aud 
nith  the  pericellular  spaces  which  occiir  in  the  more  compact  tissues,  ali  these  beii 
regarded  as  radicles  of  the  lymphatic  vessels.  It  is  now  bclieved,  hnwever.  t" 
such  is  not  the  čase,  but  that  the  net-w()rks,  whirh  are  everj-uhere  crmiinuttus. 
completely  dosed  excepl  for  their  commimiratinns  uith  the  eflerent  vessels. 

The  Lymph-Vcsscls. — The  lymph-vi 
which  Issue  from  the  capillarj'  net-works  and  conv 
the  lymph  ultimately  to  the  sulx:lavian  veins.  ha' 
an  arrangement  closelv  resembling  ihal  of  the  vcii 
and,  indeed,  the  larger  ones  are  iistially  sitiiati 
alongside  and  accompany  the  course  of  blood-\  essi' 
i  ^JS^^  ^  ^"^'  '^  ''  ^^  p<''Sf'ible  over  ihe  surface  of  ihc  bodv 

i  ^^^Hr«  U-.r  limbs  to  distingiiish  betueen  siiperficial   and  d 

B  ^^^^H  veins,  50  there  can  I>e  recognized  a  suprrjina!  šd 

\  ^^^^^k  I  of  Ivmphatic  vessels  (vaša  hmphatica  superTiciaMaj, 

E  ^^^^^M         4  situated  superfictally  to  the  fascia  \vhi<  h  encluscs 

I  ^^^^H        vi     I  musculature,andadVf;i^jr/(vasa  lymphat)caprofuad 

I        ^K^^^         '' '      '  ^^  vessels  of  tthich  lie  beneath  the  fascia  :  numcroi 

■       ^K^  Communications,  ho\ve\'er,  exisl  between  the  tw  o 

^K  I  Just  as  thc  veins  unite  to  form  larger  irunk? 

^K  I  as  tliey  pass  from  the  capillaries  toward  their  te 

^^F  nalion,    so,    too,    the    Ivniphatigs  ;     but    thc    lat 

^^P  I         Mk'       prcsent   two   pecnliarities  which    dislinguish    th 

tW  'i  -tj       from  the  vcins.     They  do  not  anastomose  aa  al 

^  V         I       "<i>J       dantly  as   thc  latter   and   there   is   not   the    same 

proportional  incrcase  in  the  sizc  of   a    Iymphaa 
vcsscl  fonncd  by  the  juiiclion  of  olhers  as  m    " 
veins,  so  that,  whilc  the  lymphatics  at  their  ori; 
fmm   the  capilkiry  net-\vorks  may  have   the   sai 
calibre  as  the  correspotiding  veins,  yct  their  termina! 
tnmks  are  of  niuch  snialler  diameter. 

As  a  rule,  several  Ivmphatic  vessels  arise  fro 
the  capillary  net-work  or  any  organ  nr  region  of  tt 
lKidy.  and,  since  the  nct-work  is  to  be  regardcd 
practically  continuous  over  largc  areas.  it  unuH 
apjjcar  that  the  fiow  of  lymph  frf>m  anv  circuniscri)x 
area  mighl  take  plače  through  widcly  sc|)anitc 
stems  and  be  carried  along  very  different  patli 
And  such,  to  a  certain  extcnt,  is  iJie  ca.se  ;  but 
has  been  found  by  experimeT>t  and  by  llie  obsemtic 
of  pathological  condilions  that  for  each  organ  or  region  there  is  a  more  or  less  dehnilj 
Ivmphatic  path.  eacli  vcsseJ  orgroup  of  vessels  tending  to  drain  a  somcu-hat  dcftniO 
area  of  the  net-work,  a  fact  of  considerable  importance  from  the  dtagnostic  stand{K»tot 
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AU  the  Ivmphatic  vessels  terminale  direcily  or  indireclly  in  oae  of  tv.o  main 
trunks,  wluch,  as  already  stated.  open  rL*spectivL-Iy  inlo  the  right  and  Icft  subclavian 
veins.  The  Icft  inink,  tht^  thoracic  duct  (ductus  iburacicns),  is  much  iaryer  than 
the  ri)^ht.  bcgintiiiig  in  the  abdominal  region  and  travcrsinj^  ihe  entirt*  length  o(  the 
thoru.\  to  reach  its  destination.  It  receives  ali  the  lymph  relumed  from  ihe  lower 
limbs.  the  peivic  walls  and  viscera.  the  abdominal  ualls  and  visccra.  ihc  lowcr  pari  of 
thtr  rijiht  half  and  ihe  whole  of  the  lefi  half  of  the  thnracic  waU,  the  left  half  oi  the 
thoracic  viscera,  the  left  sidc  of  the  ticck  and  hcad,  and  llic  left  ami.  The  other 
tnink,  ihc  right  l/mphatic  duct  (ductus  lymphiiticus  dexter),  is  very  sliort,  and, 
indecd,  i;»  frequently  wanting.  the  vesscls  vvhich  typicaUy  unitc  to  forni  it  openinp 
independcntl}-  into  the  vem.  It  receives  the  lymph  from  the  iipper  pan  uf  the  right 
side  of  the  thoracic  wal].  from  the  rijjht  half  of  the  thoracic  viscera  and  the  upper  siirfacc 
of  the  hver,  the  n^ht  side  of  the  ncck  and  head,  and  from  the  rifi;ht  ann  ^Fig.  785). 

In  stnicture  the  larger  lymphatic  vessels  are  similar  to  the  veins,  but,  as  a  rule, 
their  wa)ls  are  thinner  than  those  of  veins  of  corresponding  calihre  and  their  valves 
are  more  nnmerous.  The*  walls  of  the  most  robust  trunks.  particularlv  those  of  the 
thoracic  duct,  consist  of  ihree  coats.  From  witlun  t>ijt\rard  these  are:  (af  the 
in/tma,  composed  of  the  endothcliai  lining  and  the  fibro-elastic  subendothelial  lavcr  ; 
(d)  the  media.  niade  up  of  invo]untary  muscle  interspersed  vvJth  (ihro-dastic  tihsuc  ; 
and  (r)  the  ativenlitm,  consisting  of  fihro-elastic  tissue  and,  frequently,  of  longitudinal 
bundles  of  involuiUarv  nmscle. 

The  Lymphatic  Nodes. — Scattered  along  the  courae  of  the  lymphatic  vessels 
are  to  be  found  in  \'arious  regions  of  the  body  eUiptical  ftattened  nodules  (Fig.  796) 
of  varying  sizc,  some- 

limes  singlv  but  more  Kig.  786. 

(requently  in  chains  or 
groiips  (  ptcxus  Iyiii- 
phatici}  of  from  three 
to  six  or  even  ten  to 
fiftccn.  These  are  the 
hmphatU  nodes  (Ijm- 
pho(>landulae).  As  it 
approaches  a  node,  a 
Ivmph  -  vessel  divides 
into  a  number  nf  stems, 
the  vosa  affereniia^ 
which  enter  the  sub- 
stance of  the  node  and 
communicatc  wilh  a 
capillary  net-work  in 
its  intcrior,  from  which 
a  somewhat  smaller 
number  of  vessels,  the 
vosa  effereniia ,  arise 
(Fig.  786).  These, 
leaving  the  nixle,  the 
surface  of  which  fre- 
quently  prescnts  a 
slight  deprcssion,  the 
hifum,  at  their  point  of  cmergence.  unite  to  form  the  continuatioii  of  the  vessel. 
The  Ivmph  convcyed  by  any  of  the  vessels  Iraverses  one  or  more  nodes  before 
emptying  into  ihc  thoracic  or  right  Ivmphatic  duct,  and  in  those  cascs  in  which 
a  ple.\us  occurs  in  a  Ivmph-path  a  number  of  nodes  must  bc  traversed.  The 
passage  through  the  intranodular  neI-work  produces  a  greater  or  less  retardation  of 
the  fIow  of  the  fluid  and  aflords  opportunit)'  for  the  accumulation  of  lvinphocytes. 
Moreover,  since  these  possess  u  phagocytic  function.  in  cases  of  infection  of  any 
part  of  ihe  body  the  nodes  along  the  lympli-paths  leadtng  Irom  it  become  more 
or  less  engorged  witli  tymphocytcs  and  entar^ed,  and  in  ca.se  the  lvmphocytes  are 
unable  to  contend  successfutly  with  the  infemive  material,  the  nodes  niay  scrve  as 
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foci  for  its  dislribution  to  othcr  parts  of  tht:  system.  The  nodes  therefore,  sening 
as  traps  for  thc  infective  materi*«!,  pussess  a  Iiigh  dc^rt-c  of  importance  from  iht 
surg^ical  standpoint,  aii  accuratc  kno\vledge  of  their  locatiort  and  of  the  lytnph-paitis 
along  which  cach  group  is  sittiatcd  bcing  of  ^TCdt  value. 

In  addilion  to  the  or<.linary  Iyniph-nodes  thtrre  occur  in  various  rejfions  o(  ihe 
body,   espcci:illy   in    ihe    prevertebral    regions   of    the   abdomen,   slmciurcs  vkhich 
resemble  lymph-nodes  in  thcir  f(trm  and  sizc,   but  diflfer  from  them  in  color.     In 
general  the  Iymph-nodes  are  of  a  palc  )>inkish  color.  although  those  in  thc  vicbity  I 
of  the  lungs  are  usiia!ly  blackish,  from  tbe  deposition  in  them  of  diist  particics  fronJ 
the  ]ung»>  and  tliose  in  conncction  \vith  thc  vesscls  arising  from  ihe  small  intcstinc  are^ 
milky  white  during  digestion.      The  structurcs  in  qufStion,  !iowever,  are  of  a  dctp 
red  color,  owing  to  the  presence  of  abiindant  bl<><Ki-vessel.s  in  their  cortical  porlion.^H 
These  bodies  have  becn  termed  thc  hemolymph  nodes.  b\it  their  exact  naturt--  and^| 
fiinction  have  not  yct  bcen  <Jufinitcly  ascertaincd.      By  some  lhcy  are  regardi-d  as 
special  strucliires,  qiiitcdifierc'nt  from  the  lynipl)-nodes,  perhaps  partaking  somewhat 
of  thc  character  of  the  spleen  ;   while  others  regard  them  as  ordinar>-  Iyniph-nod€ 
with  an  especially  rich  blooci  suppiv,  transiiional  fornis  between  them  and  the  usu 
lymph-nodes  being  bclicvcd  lo  oxist.       Whether  or  not  dircct  comtnunication  exis 
botween    the    cortical    blood-vcssels   and    thc   mediillar>'    Iymphalics   within    ihe 
hemolvTnph  nodes  is  also  a  question  concernirig  which  dif^erences  of  opinion  cx\s 

Stnjcture  of  LymphoidTi88uc. — VVhurevfr  fuund.  whetherasdifTiiseina 
simple  nodules,  or  as  the  lar)d;er  and  more  coinjile-v  lymph-nodes,  lymphoid  «>r  adenoi^ 

tissue  is  composetl  tjf  two  chicf  con' 
Frc.  7S7. 
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stitucnts,  the  supporting   reticuk 
and    tbe   lyniphoid    cells   cnntair 
within  tbe  nicshes  of  the  fnunework 
The  reticttium  varies  in  tbe  tbickne 
of  the  coniponent  fibres  and  thc  sii 
of  its  meshes.  bul  in  llie  denser  t>i 
of  Ivniphnid  tissue.  as  seen  in  th 
peripbery  of  thesolilarj-  nodulea  and 
in  ihe  cortical  follicles  and  niedulla^ 
cords  of  the  Ivmph-nodcs.  it   is 
masked  by  the  innumcrablc   uve 
Iving  cells  that  only  after  reino« 
of    the    latter   can    the   supportin 
framework  be  satisfaclorilv  demon 
straied.     The  reticuluni.  the  natur 
of  which  is  stili  a  subject  of  dlscus 
sion,   niay  be  rcgardeti  as  modilie 
fibrous  connectivc  tissue.  upt»n  th 
trabeculu:'  of  which.   particularlv 
the  points  of  junclion,  flatlened  con 
nective  tissue  cells  are  closelv  appUc 
as  a  more  or  less  complete  inve 
ment.      In  certain  localities  where  1 
exceptiomU  delicac>*.  the  reticulufl 
may  Ih*  fornied  almost   entirelv 
the  anastciniosing  processcsofsicllati 
con  nective- tissue  elcmenls. 


The  rei/s  composing  Ivmphoid  tissue,  c.xceedingly  nunierous  and  closely  packed. 
prcsent  the  general  characteristics  that   distinguish  tbe  lytnphocylcs.  being  smaq 
eleinents  with  comparativelv  large  nuclei.  which  ejchibit  a  strong  aifinity  for  nuclea 
(basic)  stains. 

The  simple  Ijrmph-nodules,  of  varying  size  but  seldom  tnore  ihan  2  mm. 
diameter,  are  irregularlv  spherical  or  elUplical  masses  of  Ivmphoid  tissue  in  whichj 
denser  periphcral    zone  encloses  and    blends  witb  a  core  i>f  less  tx)nipacl   text«r« 
\Vithin  the  looser  and  there(<ire  lighler  central  arca.  lyinphoid  cells  in  \-arioUs  slag« _ 
of  mitotic  division  are  frequently  seen,  such  foci,  known  as  germ-ccnires,  indicating 
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ihe  birthplaces  of  nt-u*  lyniphocytcs.  Although  the  limits  of  Uic  lyinph-noduIeš  are 
cominoiily  impurfectlv  defined  by  a  ctmdensation  of  the  surrounding  connective 
tissue,  a  dislinct  capsiile  ia  usuallv  uaniing. 
Definitc  lymph-channcls  are  fouiid  neither 
upN^n  the  surface  nor  wilhin  the  simple 
nodules  ;  the  latter  are  providcd,  however, 
wilh  a  gcncrous  iitt-work  uf  capi]Iary 
blood-vessels  (Kig.  792). 

Intcrmediate  in  thcir  compIexity  of 
arrangement.  betwcen  ihe  siinple  nudules 
on  the  one  hand  and  the  tvpical  Ivmph- 
nodcs  on  the  othcr,  stand  such  structiires 
as  Pcycr's  palchcs  and  the  faiicial  and 
pharyngeal  loiisils,  in  which  groiips  of 
stmple  nodules  are  blended  into  a  single 
organ,  the  component  follicles  only  parUy 
rctaining  thcir  indivi<lLiality. 

The  lymph-node5  intcrpnsed  along 
the  IvDiphalic  vesscls,  iisnallv  embedded 
ttiihin  fatty  tissne,  reprcsent  stili  higher 
dificrcntiation  as  distinci  organa.  In  form 
anii  size  they  vary  from  minute  bodies 
rcsenibling  iTiillci-secds  to  flattened  oval  or 
bcan-shaped  organs,  that  mav  mt-^siire  almost  an  inch  in  iheir  longest  diaineter. 
They  are  invested  by  a  distinct  fibrous  capsule.  in  which  elastic  fibres  constantlv  and 
unstriped  muscle  occasionally  are  present.  From  ihe  decper  surface  of  this  envelope 
numerous  radially  direcled  trabecula-  penetrate  the  outer  zone,  or  cortrx,  which  is 
thus  subdivided  into  a  series  of  pyramidal  compartmcnts.  On  reaching  the  inner 
limits  of  the  cortical  zone,  the  trabecula^  are  less  regularly  disposed  and  more  freely 
nnited.  lherehy  breaking  up  the  decper  parts.  or  medulla.  of  the  node  jnto  unccrtain 
cylindrical  compartmcnts.     The  spaccs  thus  imperfectly  defintrd  by  the  trabeculče  are 
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incompIetely  filk-d  by  maaaes  of  eompact  Ivmphoid  tissuc,  the  general  form  and 
arrangcmcnt  of  \vhich  correspond  to  the  compartmcnts  in  \vhich  thev  lie.  The  masscs 
contained   within   the   peripheral   spaces   are  sphcrical   ur  pyrifomi  and   constitute 
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the  cortkal  nodules :  thoso  witliin  tlic  conimunicating  ccnlral  conipartmcnts  Innn  a 
net-work  of  irrejjular  cyliiiden>,  the  mfdu/iary  cords^  which  are  cnntinumis  wiih  ooe 

another  and  wilh  ihc  dirpr 

FMil3ii»0-*^,^  ''G.   790- 

73: 


fc^v 


iOj^^-^V 


Cank*l  bilki«  . 


Tntmtila 


Lv«a[A<itai»- 


L|inipti4lDia. 


M«<MUir«(Ml. 


■.-.-i/ 


.y 


,^' 


'^l^' 


Pottlon  ol  perlpherr  of  Ivintih-noilc,  s1iowinjr  rrtation  hetwvei)  irab«cula, 
sinus,  anct  Ivniphoiil  tissuc.     ~-    50. 


par!  of  the  corticj  nr>dulr 
(Fig.  7S9). 

The  intcn-als  bt^vtai 
the     tractb     of     lyinphoid 
ttssue  and    the    tra^KojUr 
frame-work      constttuu*   j 
sj-^tem  of  freelv  intercoro- 
municatin^    channek.   ihc 
hfnph  -  siHHses.       ihrougk 
which    passes    th«    U-mpli 
hroufiht  to  the  node  b>'  the 
affcrent  Ivmphatic  vessii 
Thelatterpierce  thecapeut 
on    the  convex    sutiacf  nI 
the  node   and    cmpcv  inii> 
tht  sinuses   that   surrDUod 
the  outerand  lateml  smfaeo 
of     the    cortical     noch])c5. 
After  traversing  the  peripb- 
eral    sinuses,     the    Ivmph 
l>asses    into    the    irregiila 
channels    of    the    meduUji 
and    towards  the   pciinl  al 
which  the  efferent  Ivmpb- 
vcssels    leave    the   nodulc 
'I"he  position  of  thts  exit  is 
usually  indicated  by  a  mor? 


Trabecula 


or  less  pronounced  indentation,   knoun  as  the  kilum^  on  the  siirface  of  the  nodf 

opposite     ihe    entrance    of    ihc 

afiercnt  lymph-vessfls.  ^'C*  79'' 

The  Ivmph-sinuses,  there- 
fore,  *are  boimded  on  one  side 
by  the  capaule  or  the  tralK*culie 
and  on  the  other  hy  the  masscs 
of  dcnse  lymphoid  tissue.  The 
lumen  of  thfse  channels,  howe\'er. 
is  not  free,  but  occupled  by  a 
delicate  widc-ineshed  n-ticiilum 
consistinj^  of  fine  strands  of 
conneclive  tissue  \vhere  most 
marked,  or  of  the  processes  of 
stcHate  rells  where  verv  delicate 
(Ebner).  The  sinuses  are  lined 
b>'  an  imperfect  layer  of  fl.ittened 
plate-like  cells,  that  rcprescnt 
the  endotheUum  of  tlic  adjoining 
lymphatic  vesseU  and  also  cover 
the  more  robust  traljeculte  cross- 
ing  the  channels.  The  reiiculum 
occupyiny  ihc  sinuses  is  continu- 
ous  wilh  the  closcr  and  more 
delicate net-work  uitliin  the  adja- 
cent  dense  lymphoid  tissue. 
Althougrh  both  the  afferent  and 
efferent  IjTnphatics  are  provided 
with  vaKes,  the  lymph-channcls 


Lvinph-»iniu 


Ponion  of  mcdulUi  »■  Ivtnpb-iKKl«,  BtiowlnK  delalU  of  l)-mpk-4inw 
nnd  medullftry  conSa.     X  iso- 
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Crocs-fiMlton  oi  somII  Ifmph-tKMl«.  inf«ct«d  lo  k1i<iw  fich  vucuUr 
MUppty.     \  10. 


within  the  node  are  destitiite  of  such  folds.  The  passage  of  the  Iymph  thrnuj^h  thc 
nofJps  is  rcUrdLi:!  i)y  thtr  rettcuhim  uithin  the  siniist-s,  thus  iavoring  ihc  entmnce  of 
the  young  ly)nphf>cytcs  (roin  tlie  surruunding  lyMii>hoid  tissLie  into  the  sluggishly 
circulating^  lluid.  Gcriii-ctnlrea,  the  particular  foci  fur  the  production  of  ihc  lympho- 
cyles,  usuully  are  present  withiii  ihe  cdrtical  nudules,  bul  are  not  found  \vitliin 
iedullar\'  cords. 

The  blood- vessels  lor  the  nutrition  of  the  lymph-nodes  are  numerous.  Entering 
al  the  hiluin.  tbey  divide  into  artcrioles  whtch  follow  the  Irabeculae,  giving  off  smaller 
hranchcs    that    pene- 

Irale    thc    medullary  '''"f"-  792- 

cords  and  the  corlical 
nodules  and  brcale  up 
into  rich  capillary  net- 
works  for  the  suppiv 
of  the  denser  lym- 
phoid  tissiie. 

Both  mefhillated 
and  non-medullattd 
ncrvcs  enter  the 
nude  at  the  hiium  in 
compaiij^  with  the 
blood-  vessels.  They 
are  ciiiefly  syinpa- 
theiic  fibres  destined 
for  thc  involiintary 
muscie  of  the  vessels 
and  of  the  capsule. 
The  dislribution  of  thc 
mediiliated  libres  is 
unccrtain.  According  to  Tonlcofl,  fibrlllae  are  traceable  into  the  Iymphatic  tissue  of 
thc  medulla. 

Development. — The  ori^in  of  the  first  Iymph-ccUs,  the  lyinphocytes,  is  uncer- 
tain,  these  elementa  appearing  outside  the  vessels  as  derivatives  froin  the  mesoblast 
(p^^  688).  After  the  eatablishinent  of  the  Iymphoid  tissue  new  cells  are  continua]Iy 
bcing  formed  within  thc  various  Ivmph-nodcs  and  nodules. 

The  develnpment  of  the  lymphatic  vessels  has  generallv  been  belie\'ed  to 
proceed  froin  the  veins  by  a  process  of  hutlding  (Ranvier),  siinilar  to  that  followed 
in  the-  e.\tfiision  nf  ihe  bl(x)d-vesscls ;  and  rertain  reccnt  investlgators, — Sabin,' 
who  .studicd  the  development  of  the  Iyniphalics  in  pig^  embryos,  and  F.  T.  l.ewis,* 
whc>  worked  uith  rabbit  embryos. — while  diflfering-  as  to  details  of  the  development 
of  the  delinitive  lymphatic  stems,  ajjree  as  regards  their  orijjin  in  this  manner. 

Sabin,  by  employinjj  a  metluMl  of  injcction,  fovmd  that  the  first  tnices  of  a 
Iymphatic  svstem  appear  in  pip  embryos,  14.5  jnni.  in  lenjfth.  as  two  small  out- 
growths.  which  de\clc)p.  one  on  each  side,  at  the  junction  of  the  suliclavian  and 
jugutar  veins  ;  from  these,  by  a  process  of  endothelial  bnddinj;.  vessels  ^radually 
grott'  towards  tlie  skin,  radiating  anil  ammtomosing  in  ali  directions  tu  form  a 
siibcutaneoiis  net-work,  which  j^radually  e.xtends  throujjhnut  the  anteHur  half  of  the 
body.  Later  t\vo  additional  outprowths  deveJop  al  the  junction  nf  the  fcmoral  and 
post-cardinal  veins,  and  givc  rise  to  a  subcutaneous  net-work  throughoul  thc  posterior 
fvilf  of  the  body,  ihe  two  sets  of  net-works  thns  formed  eventually  uniting. 

LewLs's  studics  of  serial  scctions  of  rabbit  cmbryos  ga  ve  somewhat  differcnt 
resulls  and  indicated  that  Sabina  mclhod  of  study  did  not  sufficc  lo  revcal  thc  actual 
origin  of  the  lymphatics.  He  found  the  first  of  these  vessels  along  the  course  of  llic 
interna!  jugular  vein  as  a  series  of  spaces.  each  of  which  he  supix)3cd  to  rcprescnt  an 
indepemic-nt  o»itgrowth  from  the  vein.  Thesc  spaces  eventuallv  fused  to  form  a 
single  lympl»-channel  accompanying  each  vein,  and  othcr  channels  werc  found  lo 
ari.se  in  a  similar  manner  In  connection  iunth  the  siibcardinal,  mesentcric.  and  azygos 

'  Amer.  lour.  of  Anatomy,  vol.  i.,  1902. 
'  Amer,  }nur.  of  Anij;ioniy,  vol.  v.,  1905. 
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veins.      The  varinns  channe]s  finali)?  unitc  to  form  a  continutuis  svstem  whicr 

neiv  openinj^s  with  ihe  venuns  svslem  near  the  termination  <>i  the  subclavian  veins,' 

ihe  comiitioa  found  in  thf  adull  litln^  thus  established. 

More  reccntiv  Huntinjjton  and  McClure,'  wnrking  with  cat  cmbr\'os,  havenb«) 
lound  the  eailiest  traces  of  the  Ijinphatic  svslem  in  a  series  of  sjjaccs  which  a)iptar  in 
Iho  tissiie  svirrounding  the  intima  of  the  anterior  cardinal  veins,  but  they  iound  ihai 
ihese  gpaccs  have  at  first  no  connection  with  the  veins,  nor  are  the>'  out^tronths 
frum  them.  The  anterior  cardinal  vein  of  each  side  is  early  dividcd  iongitudinuSv 
into  two  p(»rtion5  by  the  passagc  throujjh  it  of  the  cervical  nerves,  and  the  ilnno- 

lateral  portion   of  the  vein  UlcT 
Fig.  793.  iMider^oes      retrogression,     the 

ventro-niedial  portion  persisting 
as  the  internal  juKular.  As  tb? 
dorso-lateral  portion  shrinks,  the 
lymphatic  i^paces  along  it»  coin 
rapidly  enlarge,  fuse  tojje 
and  fomi  a  large  Ivmphatirstc 
which  subftequently  makes  co 
nection  with  the  subclavian  ve 
and  thns  forms  the  prin 
Ivmphalic    tnink    of    ihc    bodv 

(1'iK-  793)- 

Later,  spaces  develop  alonj; 
the  tourse  of  ihe  anterior  cardin  " 
\4ins  ho!ow  the  poinl  whcrc 
subciavians  o]>en  into  them. 
il  is  noticeable  that  those  occuf- 
riivi"  in  association  u-ith  the 
\  uin,  which  underjfoes  rctrogr 
sion,  develop  more  nipicUy 
those  accompanvinjf  the 
portion  of  the  right  \a\\  and  fii 
(he  thorack  dfict  (  Fifj.  794 ).  tU 
structure  thus  belon^^ing 
tially  to  the  lefl  half  of  the  I 
since  the  principal  persistent  ve 
occur  on  the  ri>,'ht  side.  Similj 
spaces  appear  in  the  peri-intiii 
llssne  of  other  veins.  and  in 
cases  those  associateti  vMh  retro- 
gressive  veins  are  the  most  nipid 
de>'eIo[x:d.  Whilc  most  of 
princi]Kil  Ivmphalic  trimks  unite  with  the  ihonicic  duct,  yet  thev  niav  aLso  \o 
temporary  or  even  permanenl  Communications  \vith  other  veins  than  the  subclavi 
certain  of  ihr  adult  anomalies  heing  resiills  of  ihese  ccinnectinns. 

Froni  these  oV>ser\'atit7ns  it  seems  that  the  Ivtnphatics  arisc  from  sparcs  ul 
are  prim;u'ily  inilependent  of.  althou^h  associated  wilh.  tlic  veins,  and  that.  uhile  1 
mode  of  orijfin  of  the  Ivmphatics  applies  to  those  following  the  priniitive  sysl« 
veins.  vet  the  more  periphenil  [lurtions  (jf  the  sybtein  are  dc\eloped  by  a  prrK-essj 
buddin^  from  the  main  slems.  just  as  is  the  čase  with  the  snialler  branches  of 
blood-vesscls.      Iiy  this  buddinj;  process  the  system  graduallv  e-\tends  throughout  llJ 
body.  invading  the  various  tissnes.  the  invasion,  howcvcr,  failinf;  to  afiect  certain  of 
ihe  tissues.  such  as  cartilajje  and  the  central  nen-ons  systeni. 

The  development  of  the  Iymph-nodes  bas  been  recently  studicd  by  Kling* : 
by  Sabin.*     According  to  the  latter  investijjator.  the  lymph-node5  may  be  regard 
as  formed  by  two  fundamental  parts — the  Ivmphoid  element,  consistinjr  of  h-mpll 
cyte3  in  a  reticulnm  surroundinjj  the  terminal  artery  and  its  capillaries  within  tt 


IVv«ki|itn({  l}Tn|ibBtic«  in  nil>bit  pmhn-o  of  ii  mm.  (14  ''»V«); 
V  4.  Lynii>>uitic  vrvHiKarc  hritvil)  shitilcd  i  vciiia  aTi.- li^ht.  In  J., 
^j-^..  iiih-inal  and  rxHTiial  lu^iilat  »ciitsi  /^ ,/',,  jiiitmtiv*  uliiar: 
Kx.M..  cxttrn«l  manntinrvi  Ai..  i«k>ko».  yCI.^  liilcrior  vcfi»  CBV«; 
ti  ,  Kuiliic;  s  M .  ^upcrior  incsriilciic  :  I'.,  vili-Uiiu* ;  Hc.,  subcar- 
illnal ;  R.A.,  r«ntil  ansfttomoi^iK  o(  »ubcanilnaln  ;  /'r.i-i.,  i>rimluvc 
flbuUri  <^.*,.  coimrctinK  hrniich  ;  ^n.  T.  aniennr  liblal,  ^..candal: 
J.  V- Ji^-po*'!'*"' ol  correspofiding  fervical  ncTV«ai.    (/■'.  7".  I.rtns.*} 


'  Amcr.  Jour.  ni  .^natuniv,  vol.  vi.,  1907. 
'  Amer.  Jour.  of  AnHtom'y,  vol.  v..  1905. 
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Brds  and  germ-centres  respcctivelv,  and  the  sinus-etemetit^  represcnted  by  channeU 
"resulting-  frnm  the  multiplication  of  tho  Ivmph-vesaela.  The  former.  or  vascular  factor, 
is  constant  and  prt-st-nt  in  the  simplesl  nodule  :  llie  sinus-element.  oii  ihe  ci»ntrary, 
varics,  soinelimts  i  as  iii  the  usual  tyi>c  of  node)  beiny:  devtrloped  Irom  numbcrs 
ol  closely  jKicki-d  Ivinph-ducts 


and,  therefore,  of  lymphatic 
origin,  and  at  other  limes  (as 
in  the  hemolymph  nodes) 
being  venoits  channels  occu- 
pied  by  hlood.  By  the  sub- 
sequcnt  intergrovvth  of  the 
Ivmphoid  element  and  the 
greatlv  multiplicd  ]yniph- 
capillariK*,  the  interveninj; 
bridges  of  connective  tissne 
are  reduccd  tn  thickness  untll 
finaliv  only  ihe  relicuhim 
reinains  and  the  ]ymphotd 
tissue  ia  ullimately  bruujjht 
inlo  inthnate  relation  \vitli 
the  surroundinjjf  sinus.  In 
certain  nodes  the  sinus  reiains 
its  cliiiractcr  as  a  direct  oiit- 
growth  froni  the  veins  and 
becoines  iJled  with  erj"thro- 
cytes.  Sueh  nodes  a-ssume  tlie 
peculiaritics  of  hemolvmph 
nodes,  in  which 
sinuses  replace 
convev  ]ymph, 
has  emphasized, 
is   the  aiialfiniical 


Fig.  794. 


ihe  bl(XK!- 
those  that 
As  Sabine 
llie  f(.»llicle 
well 


as 


as 


the  vascular  unit>  the  simplest 
nodule  consisting  of  a  singic 
folliclc.  The  latler  may  bc 
vvithout  a  sinus,  or  surrounded 
by  one  whicli  is  eilher  a  lyin- 
phatic  or  a  venous  chaniid. 


Dcveloping  lvni|ihntK-s  in  rabbit  irml>rsn  nf  31  mm.  1 17  (Ib>s);  >'  ^. 
I.vmph.iiU  vcsm-Ibhtv  t»cnvily  Mhiii]i:il :  vem*  are  liK^t;  for  »iKniiimiicc 
nfitrllriiiig  ^i-r  prctctltii);  lt|[k)re;  in  ililditioli,  (>.,  kvplliltic  1  £r.,  l>ra- 
chiAl;  /?.,  r^idlal;  .5j.,  »uhfimpuUr;  ^Srr., »ctilli:  1  A-.,  icmoral ;  //., 
iliulumliar.     {,F.    T.  f.mrit.*) 


In  describing^  the  various 
lymphatic  vessels  and  nodes  it 
\nil  be  convcnient  l(»  consicler 
first  the  jjreat  terminal  trunks 
of  the  system,  the  thoracic 
and  right  lyniphaiic  ducts, 
and  then  disciiss  the  reniaining 
porlions  of  the  svstem  from 
the  topographical  standpoint.  Attention  will  l>c  directed  priinarilv  to  the  nodes 
of  each  rejjion,  the  coursc  of  the  lymph-paths  from  each  organ  and  iheir  retations 
to  the  nodes  being  subsequently  considered.  , 

THE  THORACIC  DUCT. 

The  thoracic  duct  (ducttis  thi*racicus)  (Fig.  795)  extends  from  the  Iower  bordcr 
of  the  second  lumbar  vertebra,  through  the  entire  length  of  the  thorax,  to  open  inlo 
the  Icft  3ulK-lavian  \-ein  closc  to  ihc  point  where  it  is  jnined  by  the  left  internal 
jugular.      Its  entire  length  is  from  43-46  cm.  (17-18  in.).     The  duct  lies  at  first  in 

•Amer.  Jour.  of  Analom>',  vol.  v.,  1905. 
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trtebrcE,  liowever,  it  begins  to  incline  sUghtly  towarcis  the  Icft,  and,  finaUy,  at  aboiit 
l>e  lotter  bordcr  of  the  st-venih  cei'vical  vertebra  it  changi*s  its  direction  soniewhiii 
3niptly,  passing  upwarti,  [orward  and  to  ihc  le(t,  and  then  downward  and  forvard, 
lu-s  forming  an  arcli  whose  convexity  is  directed  upuard  and  vvhosc  cxtremily 
ijcns  inl<i  the  siibcla\'ian  vcin. 

The  thoracic  ducl  is  formed  by  the  vniion  f)f  the  righl  and  left  lumbar  trunks 
^tninci  lumbules)  which  drain  the  lumbar  nodes.  The  left  trunk,  short!y  before  ila 
aniun  wilh  thu  right,  is  usuallv  jtiined  by  an  unpaired  iiitestinal  trunk  (truncus  inles- 
Inalis)  that  drains  the  cueliac  and  niesenteric  nodcs.  Just  above  its  commencement 
'the  ihoracic  duct  tisuaJlv,  although  n^t  always,  prcscnts  a  pyriforni  cnlar);enierit,  the 
receptaculum  chyli  (cisterna  chvH),  \vliich  extends  iipward  as  far  as  ihe  level  of 
the  elevcnth  thoracic  vertebra.  and  ine;Lsures  froni  5-7.5  an.  (2-3  ni.  )  in  lenyth  and 
frum  6-8  mm.  in  diameter.  Above  the  elevcnth  thoracic  vertebra  the  duct  L;r:ulua]ly 
diminlbhes  in  calibre  until  al>out  the  middlc  of  its  coiirse,  where  ii  ajjain  cnUirj^es. 
The  thoracic  duct  possesses  few  valves  in  comparison  with  other  lymphHtic  vessels, 
those  which  do  occur  being  frequenUy  insufficient.  Its  entrance  into  the  subclavian 
vein,  how'ever,  is  jfiiarded  by  lwo  weIl-developed  leaflets,  uhich  prevent  the  passage 
of  blood  into  the  duct. 

Relations. — In  its  abdominal  ftortion  the  thoracic  duct  lies  ahnost  in  the  median 
line  in  front  uf  the  l>i>dies  of  the  first  t\vo  lumbar  and  twe]fth  thoracic  vertebru-,  and 
bet\veen  the  crura  of  the  diaphragni,  or  imdcr  cover  of  the  rij>;ht  cnis.     Anleriorlv,  it  \ 

is  in  relation  with  the  right  sidc  of  the  abdoininal  aorta,  with  the  greater  a7.ygos  vein 
to  the  right. 

In  its  thoracic  portion  it  Hes  at  ftrst  within  llic  posteriur  medlastinum.  but 
above,  it  cntcrs  the  superior  mediastinum.  In  the  fomier  it  lies  anterior  to  ihe 
b<Klie.s  of  the  elevcnth  to  the  tifth  thoracic  vertebra^.  and  has  in  front  of  it,  from 
beIow  upward,  the  pericardiuin,  the  a?sophagus,  and  the  arch  of  the  aorta,  The 
thoracic  aorta  lies  to  the  left  of  it,  anti  to  the  right  are  the  right  pleiira  and  the 
greater  azvgos  vein.  The  Juu-er  right  interrosfal  arterles  pass  between  it  an<l  the 
bodies  of  the  vertebrie,  as  does  also  the  terminal  portJon  of  the  hemiazvgt«  vein. 
In  the  stiperior  mediaslinum  it  resls  ujkju  tlie  lower  part  of  the  left  longus  colli 
muacie,  being  separated  by  it  irom  the  bodies  oi  the  up[ier  three  thonicic  vertebra 
AntL-riorlv.  it  is  in  relation  vvith  the  origin  of  the  left  subclavian  anery  and  with  the 
vertebral  vein  ;  to  tlie  left  is  the  left  pleiira  and  to  the  right  are  the  oesophagus  and 
the  left  recurrent  laryngeal  nervc. 

Its  arch  is  in  relation  be!ow  with  the  apex  of  the  left  lung  and  witli  the  left  sub- 
clavian artery  ;  to  the  left  and  pijsterior  to  it  is  the  vertebral  vein  and  to  the  right 
and  anteri4irly  are  the  Seft  common  carotid«Rrtery,  the  left  internal  jugiilar  vein,  and 
the  left  pneumoga.strir  nerve. 

Tributaries. — In  addition  to  the  right  and  left  lumbar  and  the  intestinal  trunks 
by  whose  union  it  is  fonneti,  the  thoracic  duct  receives  on  elther  side  ( i )  near  its 
origin.  a  desccnding  trunk  ivhich  drains  the  posterior  ncKles  of  the  Iower  six  or  seven 
intercostal  spaces  ;  (2)  an  asccndhtg  stcm  frora  the  upper  lumbar  nodes  which  irav- 
enies  the  crus  of  the  diaphragm  and  joins  the  duct  at  about  the  level  of  the  ninth  or 
tenth  thoracic  vertebriE  ;  (5)  the  efferent  i^esscis  from  the  upper  posterior  intercostal 
nodes,  which  sometimcs  unite  to  furm  a  single  ascending  stem  opcning  into  the  upper 
part  of  the  duct  ;  (4}  the  effcrent  vessels  of  the  posterior  mediastinal  nodes  ;  (^)  the 
feft  JHguiar  trunf^ :  and,  occasionallv,  (6)  ihc /c// .ftt^r/(ii'/a«  and  (7  )  ihe  ie/f  f>roncho- 
mediaslifial  trunks,  thcsc  last  three  uniling  with  the  duct  just  belore  it  opcns  into  the 
subclavian  vein. 

V&riations. — The  thoracic  duct  is  subjcct  to  niimerous  variations,  so  niurh  so  that 
certain  aiithurs  havc  regardetl  as  Ij-pical  arfangcmu-nls  \vhich  othtrs  h;ive  considered  to  be 
abiiurnia] . 

Its  origin  is  freqHentIy  opposite  the  body  of  the  first  lumbar  vertebra  or  e\'en 
np|x>site  the  last  thuracic ;  and  rarelv  it  is  l>fIow  ihr  k>wer  border  of  the  second  lumljar. 
Instead  of  lx;in^  fumted  by  the  union  of  (inly  lwo  trunks,  thrc*e  are  frequently  fotind 
participatinR  in  its  oriRin,  the  odd  one  bting  the  intestinnl  tmnk  which  usually  opens  into 
ilie  left  lunibnr  trunk.  Occasioii.iHv  aLi  three  trunks  art-  reprcst-nted  by  a  numlter  of  snialler 
stems  which  anastomose  with  one  another  as  utll  as  wilh  the  descendinji  stems  from  the 
posterior  intercostal  nodes,  the  plexus  so  formed  communicadng  by  a  numbcr  of  cflerents 
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with  ihe  receptacitlum  clivli.  li  niust  btr  rcinenibtrn:!]  Umi  embryoluKically  whal  w  nsall* 
tcrnicd  thc  ungiibi  uf  the  tnoracic  duci  are  m  reatit>'  its  proloiiKntiuns.  umi  is  to  ttiy,  uutgnnttn 
fruiii  it,  so  l)mt  {lossibililics  U)T  vurialioii  in  ttic^sc  nUmiis  utv  ahiimlfiiil. 

Iti  atiallitr  rc^ptrcl  ihe  cnil5rynIi>Ki<;H)  liistorj   of  ihe  dud  prubably  llirou-i  lijjtil  u;»jnirs 
anomalies.     In  the  rabbii  ilie  spaccs  tonned  aloii;;  ihe  course  of  the  Icft  i>o*itri»ii:  tardinil  nr-n 
frci|iieinly  iinUt-  l<i  h>rni  two  timrtr  t»r  Icss  dislimrt,  paiallcl  stenis,  which  Ui^trthL-r   r^pf-^-M'  ■- 
thoracic  duct  i  Kij;.  7^  i.     \Vhclht.-r  tliis  coiidiiiun  alM>  evists  in  man  is  unkn«.<wn. ' 
then  an  expI.uia[ion  is  affordud  fur  one  of  the  mosl  frequeni  anonialies  iti  the  duti, 
divisiuii  in  its  ti>ner  part  tnlii  two  [^arallel  stcnis  wliich  unite  ajgain  aftcr  a  luiiKcn^r  - 
pcndent  coitrsc.    This  cimdition  is  so  trt-giient  ihat  it  has  lK-t:n  rcgardcd  as  tyi';' 
authors  ;  U5ual1y  the  union  of  thc  tuu  stems  uccurs  at  about  the  levvl  oi  thc  scvcntii  : 
vertebra,  hut  uccasionallv  tliey  reniaiu  separnte  Ihrou^hunt  tlie  i-ntior  Ic:ngth  tif  thc  iht<: 
may  \k  connecied  hj  transvcrsL-  aiiastoiiinseH. 

AmjthL-r  ijroup  ^f  anonialk-s,  prolK»bly  having  a  quite  different  enibr>ologicaI  basts,  n: 
cases  in  which  there  are  either  tno  dislinct  thuracic  dLi<-ts,  or  eise  a  sinjflt-  <inc  »hi' ''  '  ■ 
in  its  uppcr  pari,  one  ot  the  tuu  st^ms  in  either  CJLse  passint;  lo  thc  left  Mibclavian 
other  to  the  rij^ht.     This  cundiiion  is  due  to  the  fact  that  the  lymphatic  sy:itcni  is  s>  n 
iLs  embrvological  orisin,  a  trunk  arising  in  connection  uith  the  rij;ht  a^vgos  \'cin  an  mcII 
thc  left.     (.Jrdiiuirih'  tliu  left  trinik,  developing  more  rapidlv  than  thv  rigni.  becomt-s  the  t 
duct.  Mhile  the  ri^fit  omKrowth  remains  sliort  and  form«  tiie  riffht  Ivmphatic  duct.    Coi 
ntieht  occur,  however,  in  which  the  rijcht  tnink  would  undcfRo  a  mt»re  i:xltrnsive  dtr\r! 
and  eitht-r  unite  willi  the  lefl  trunk  or  ^nm' downward  to  ioni i  a  sts:i>nd   ihoratif  dn' 

firuducinc  the  conditions  umler  discussion.  A  farther  modificaiion  alune  the  same  Uf.' 
ead  to  thv  develov)n»enl  of  the  thoracic  duct  from  the  right  trunk,  the  lelt  f;'''  '"g  "^  "-■• :■  - 
a  short  Ivmphatic  duct,  '.m  e\act  reversal  nf  ihe  nonnaf  an*an);trinent  l>e'in>;  iIiuš  produčni. 
Several  siich  nises  have  heen  recorded.  and  it  is  interesUng  to  note  that  iliey  irujutail!) 
acconipany  abnormahtics  of  the  aortic  arch,  such  as  the  oriKtn  oi  the  right  siibciaviaii  iruro  thc 
de!>cen<Hti>{  |xtrtton  ;  Iho  ani)nia[y  also  occurs,  houever,  inttE'pendtrntIy  of  any  variation  in  thr 
blocxI-vi*isels. 

Considerable  variation  t-Kists  in  the  level  lo  m  hich  Ihe  arch  ot  thc  thoracic  duct  ris«  in  ibe 
ntick,  and  it  is  stated  that  it  may  he  anywhere  t)etueen  the  levels  of  the  Afth  cervical  and  npi 
thoracic  vertebnp. 

Likewise.  variations  in  the  mode  of  tenninalion  of  the  thoracic  duct  ane  often  o(»-'-'''^' 
It  niav  opc-n  into  the  sulx;lavian  vein  at  some  distnnce  from  the  jtincti«iii  of  Uie  int^nial  j- 
or,  occasioiuillv,  into  its  pcjsterinr  surface,  and  not  infrequently  it  dividcs  near  its  terii' 
into  two  or  more  stems  (Kijf.  795).  which  may  open  into  the  intemal  or  the  cxtcmal  ■ 
or  into  tfie  azygos  or  vertebml  vcins  as  \vel1  as  into  the  sut>clavian.  The  connectIv>n  u 
azygDS  vcin  is  prohably  of  frei|»ent  occurrcnce. 


Practical  Considerations. — Thc  thoracic  duct  may  bc  o6strucfed  by  Ui 
aneurisni  of  tlie  arch  oi  ilic  aorta  ;  (6)  eiUarged  inediastinal  nodes  ( tuberruloni. 
l>'mphatit*nomatous,  or  carcinomatoua )  ;  (<j  mcdiastinal  nc-oplasms — especiallv  it  m 
the  anterior  mediastinum  ;  (d)  cxoi)hthaImic  goitre  ( verv  rarelv )  ;  fV)  thro: 
of  thc  Icft  inniiminatc  vcin  or  of  the  subciavian  at  its  juiiction  \vith  thc  intcmal  ju;. 
{/ )  irictispid  incompctence  (thrniigh  backviard  presaurc)  ;  {g)  cardiac  hyp 
trophv  :  ih)  dcnse  pancrcatic  growths  (Agncw)  ;  { / )  thrombosis  (tuberculous)l 
tlie  duct  itself ;  (_/ )  Alarial  disease  (obslruction  by  the  parent  wonns)  ;  (Jk")  cicain- 
cial  contracHon  or  adhesion  involving  the  duct  ;  (/)  disease  ftuberculous,  carcino 
matoiis)  of  thc  u-alls  of  thc  dart. 

Thc-  duct  mav  hc  hijured  {a)  during  opcrations — as  for  growths  or  enlar 
glands — <jr  bv  ^tab  or  bullut  »nuiids  (usuallv  in  its  cervicai  portk»n )  ;  or  (h\ 
gravc  traunia.  as  fracture  dislocatiun  uE  ihe  spine  ( LisiiaHy  in  the  thoracic  or  abdtii 
naJ  pt^rlion),  or  violent  conipression  uf  the  thora.\  :  or  {c\  by  niuscuJar  efiorl 
during  a  parox>*sm  of  vomiling  (Buscv),  ur  whooping-cough  ( \ViIhchii). 

The  fact  that  the  duct  as  a  rule  extends  upward  but  Httle  if  at  ali  abovc  thf 
le\'el  of  the  junclion  of  the  interna)  jugular  and  subclavian  renders  opcrative  injun*  of 
it  rare.  but  as  it  uccasionallv  is  found  lujiher,  and  niay  even  c.xtenil  10  5.5  cm. 
(a>^  irt. )  abovc  the  upper  bordcr  of  thc  sternum,  its  possibic  prcsence  and  its  rrla- 
tions  and  variations  {vide  supra)  should  not  bc  forgotten  during  extensi\c  uperatiocb 
at  the  liase  of  the  iieck  on  the  left  side. 

The  rcsiiUs  of  obstruclion  nf  the  thoracic  duct  are  (a)  incrtascd  j)ressurc 
and  dilatation  of  the  vessels  lx-hind  thc  obstructinn  ;  ib^  the  estabUshment  trf 
collateral  circulation  and  entrance  of  Ivinph  inlo  the  general  circiilation;  or — if 
such  collateral  circulation  is  not  establJshcd — (f)  leakage  by  transudation  into 
the  surrounding  tissues,  into  the  pleural  cav'iiy  (rare),  or  into  the  pcriioneal 
cavilv  ;  or  (rf  >  rupture  of  ihe  duct  or  iig  tribuiaries.    The  stoniata  of  the  thin-«^lk 
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Iymphalic  vesscls  oRer  little  obstade  to  free  transudation,  which,  when  it  follows 
obstruclion,  mav  becompared  to  thehcmatemcsisseen  in  hcpatic  cirrhosis  (Rollcston). 

The  svinpionis  of  ohstruction  are  neither  so  constant  nor  so  marked  as  thcy 
would  be  \t  It  WLTe  not  that  (a)  the  Ivmphaiic  systeni  is  not,  like  the  velns,  aserits  of 
closed  VttiSfls,  but  is  practii:aUy  continunus  \vith  ihe  interstirt^s  of  tlic  tissiies;  and  thal 
(*)  it  communicales  with  the  venoiis  sistem,  the  dud  itseH  with  the  azygos  vein  in  ihe 
posterior  nie<liastiniini,  and  the  smaller  Ivmphatics  with  \ enules  elsewhere — certainly, 
for  cxample.  in  the  intjuinal  region,  and  prubablv  in  other  parts  of  the  body  (Leaf  ). 

The  cffects  of  ohstruction  are  mnst  nften  notict-able  when  the  interference  with 
the  Hou'  of  lyniph  takes  piacr  near  ihe  termination  nf  the  duct  on  the  onter  side  of 
the  inlernal  juyulai  vein,  nL-ar  its  junction  wilh  the  subclavian.  This  is  prolxil>ly 
due  to  {a)  the  frequency  oi  tumor  ur  of  injurv  in  ihis  siiuation  :  ((^)  the  consoHda- 
tion  of  the  lymph-vessel5  bere  into  a  single  Innik  ;  (r)  the  grcater  ditficultv  m  estab- 
lishing  a  compensatijrv  collaleral  circulation  betivcen  the  parts  uf  the  duct  above  and 
belovv  ihe  ohstruction  than  if  the  lalter  u*ere  lower  d(iwn  (  Rolleston). 

ChyhHS  asdUs  mav  be  due  either  to  obstruction  with  transudation  of  chyle 
Irom  distended  lacteals  into  the  peritoneal  cavily,  or  to  wonnd  or  ruplure  of  the 
ihoracic  duct,  or  of  the  larger  Ivniph-vessels.  or  of  varicosc  lymph-vesseLs,  or  of 
lymphangiomata.  Chvhus  plenral  effusions  inay  similarlv  resull,  or  an  effusion  fol- 
lovving  wound  or  rupture  may  be  partiv  ihoracic  and  purtly  abdominal,  as  in  a  atne 
in  which,  after  extreme  compression  of  ihe  chest,  death  follo\ve<i  in  three  wecks.  and 
the  thnrarir  dnrt  was  found  ruptured  ivhere  it  tra\erst*d  the  hiatiis  aorticiis  ( I^e!laniy  ). 

When  the  receptaculum  chyli  is  invcjived,  the  ihoracic  duct  abovc  may  bc  quile 
healthv,  and  lyniph  may  pass  into  it  by  anastomotic  channels  aiid  no  chylous  ascites 
be  produced. 

Cardnoma  of  the  aortic  or  mesenteric  nodes  inay  cause  enough  dilatation  of  ihe 
lyfnphatics  to  bring  about  chylous  ascites. 


THE  RIGHT  LVMPHATIC  DUCT. 

The  right  lymphatic  duct  (ductus  IjmphaiicuH  dcKleri  (Fij^.  795)  opens  into  the 
right  subclavian  vein  and  is  a  vcry  shorl  steni,  rarelv  ha\'ing  a  length  of  more  Ihan 
from  10-12  mm.  It  is  formed  by  the  union  of  ihe  right  jugular  and  subclavian 
lymphatic  trunks,  the  rijjht  brDncho-mc<^lia-stinal  trunk  rarely  contributing  to  its 
formation,  but  havlng  usuallv  an  independent  opening  into  the  subclavian  vein. 
Verv  frequenlly  no  right  lymphatic  duct  €xists,  the  jugular  and  subclavian  trunks, 
as  well  as  the  bruncho-mediaslinal,  o|x:ning  iudcj>endenl!y  into  the  vein. 
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THE  LVMPHATICS  OF  THE  HEAD. 
The  Lvmph-Nodes. 

The  Iymphatic  nndes  of  the  head  are  arrange<l  in  groups.  which.  for  the  most 

.  are  situated  along  the  line  of  junction  of  the  head  and  neck  regions,  th;il  is  to 
say,  along  a  line  extending  from  the  external  occipital  protuberance  to  the  temporo- 
mandibutar  articulatitni  and  thence  along  ihu  rami  of  the  maiidible.  A  few  small  nodes 
also  ftccur  upon  ihe  cheeks,  and  olhers  which  lic  uprm  the  surfaces  of  the  hyo-glossu3 
and  genio-hyo-glossiLs  muscies  and  upon  the  iipper  pari  of  the  posterior  surface  of 
the  pharynx  may  be  rcgarded  as  hclonging  tf»  the  head  region,  Inckiding  ihese, 
the  various  gruups  recognizable  in  the  region  are  i  i )  the  occipifai,  (  2 )  the  posterior 
auriru/ar.  (  3 )  the  anlrrior  auricular,  (4)  \\m! parotid,  (5)  the  snbmaxi!lary,  (6)  ihe 
submcnhtJ,  {"])  \.\\c  /acia/.  (S)  the  /t  nt^  na/,  and  (*.))  the  re/ropAarvnj^  ta/ ^Ton\yA. 

The  occipital  nodca  (l>ni;)hui{(an<)ulae  occipilales  ]  are  from  one  to  three  in  num- 
ber  and  are  situated  at  the  base  of  the  occipital  triangle,  immcdiatclv  lateral  to  the 
border  of  ihe  trapezius  muscle  and  resting  upon  ihe  upper  part  of  the  semispinalis 
capitis  f  Fig.  79G).  Their  affermis  come  from  the  occipital  portion  of  the  scalp  and 
their  effcrents  pass  to  ihc  upper  nodes  of  the  suporior  deep  cer\'icid  gnuip. 

The  posterior  auricular  or  mastoid  nodes  ( UraphiHilandulac  auricularcs 
posterior«*)  are  usually  two  in  number  and  are  of  sni:ill  size ;  t  h  cy  resi  upon  ihe 
mastoid  portion  of  the  insertion  of   the  sterno-cleido -mastoid    muscle  ( Kig.   796). 
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Their  affereitls  are  from  tlic  lcmj>oral  rcgion  of  ihe  scaJp,  (rom  ihe  posterior  surficc 
of  ihe  pinria  and  of  the  exlernal  auditory  meaius.  Their  efffrenis  pass  to  ihc  uppo 
nodcs  of  the  suptrior  dtcp  c^mcal  group. 

The  anteriorauricular  nodes<,lyraphot!l3n<lulacauricularesantchores)var)'froRi 
one  to  three  in  numbcr  and  are  .situatc-d  ininiediatdv  in  front  of  the  Iraj»iis.  bencalb 
the  parolid  fascia.  Their  afferents  come  from  the  antcrior  surface  of  the  pinna  anrf 
of  ihc  cxternal  audiiory  mcaius,  from  the  inie|^ument  of  the  iem(>oral   '  I 

from  iho  unttT  porliuns  i>f  the  uvi^hds.      Tlieir  cfferents  pass  to  the  suj"  j' 

cervica!  nodes. 

The  parotid  nodcs  (hmpbogUiDdulae  parutidcac)  are  situated  in  the  sub»tanct 
of   the  parotid   gland    (Figs.    796,    801).      They  are  quite   numcrous   aiid  vanr 

greatl/    in  size.     Tbey 
KiG.  796.  receive    affert^h    from 

the  same  re;giim5  as  iht 
aiUerior  auriculur  mtdc 
and  the  louer  ncnits  d 
the  group  alsti  rvcmt 
stcms  from  the  »oh 
palate.  Their  efffretdi 
pass  to  the  superioT 
deep  cer\'icnl   nodt-s. 

The  fiubniaxillary 
nodcs  ( hinphoitUoilulM 
submasillarcs)  aic  Ironi 
three  tn  eijjht  or  mcifr 
in  nitmber,  f«>rming  ^ 
chain  along  the  Io»rr 
bordtr  oi  the  horizotital 
ramiis  of  the  niandiUe, 
as  far  fom-ard  as  tbe 
attachnicnt  of  the  ante- 
nor  be]ly  of  the  diji^astric 
muscle  (  Fitf.  7961.  One 
node  which  rests  upon 
the  fadal  aittT)'  jusi 
befure  it  pa^^ses  <<\»jr  the 
ramus  <jf  the  mandildc  i* 
larger  than  the  rcst,  and 
this.  togcther  wiih  two 
others,  uhich  are  soroe- 
what  smaller  and  lie  one 
un  ciiher  side  of  the 
larj;er  node,  are  ihe 
most  constani  represcn- 
Uitives  ui  the  jfToup.  ihc 
remnining  nutk^  bcing 
usuany  stil)  smaller  aod 
Occasionally  a  small  node  occur^  imbedded 
gland.  These  nodes  receive.  as  affrrmis^ 
nodes  and  also  direcdv  from  ibc  icmionf 


Superficial  lyinpfaBtic  vnaela  ind  node«  n[  htmA  and 
nrck ;    flcmtdiaRTnmmatic. 


var\'ing  both  in  number  and  position. 
In  the  substance  of  the  submaxi)lary 
vessels  from  the  siibmental  and  facial 
drained  by  ihe  laiter,  namelv.  the  iippcr  hp.  ihe  oiitcr  surface  of  the  noše  and  ih« 
cheek.  frtim  the  inntr  fKiriions  of  the  evelids.  fmm  the  Inuer  lip.  the  gums  0^ 
both  )aws,  and  from  the  anterior  part  of  the  ton^tie.  Their  cfftreuts  dirsccnd  ufMM 
the  surface  <>f  the  suf>ina.\ilhry  j;land  to  open  into  the  supvrior  deep  cervical  nodes. 
espi-ciaily  into  thostr  situated  in  the  neighborhood  of  the  bifurcation  of  the  common 
carotid  artery. 

The  submental  nodes  are  two  or  somelimes  three  in  number,  and  are  sitiMie^ 
in  the  trian^uiar  space  included  belween  the  anlerior  bellica  of  the  two  dif^astik 
tnuscies,  each  of  the  two  principa!  nodcs  resting  upon  the  inner  border  of  one  of  ihe 
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Subnuiilltar}  and  mbmenUl  IvmpbMKMln,  ncuv^boni  tMiA.    ^SloMf.*) 


They  rcceivc  affetrnts  from  the  inio^umcnt  of  thc  chin, 

from  the  iower  li|»,  and  from  tlu-  floor  of  ihe  inouth  ;  llieir  e^ercnts  piws  partlv  to  llic 

5ubmaxiHary  nodt-s  and 

parlly  lo  anode  of  ihe  "^  ^^' 

superi<»r    decp    cer\'ical 

group    situ.Ued    <mi     iIil* 

intcrn.ll    jtiguUr   vein    a 

litde  above  ihe  level  at 

which    it   is   crossed    by 

the    onio-hyi»iil    iiiviscIl'. 
The   facial    nodes 

(hmphoKlandulae  faciulcs 

profundae)  consisl  uf  suv- 

eral  small  grniips  (  Fijf .  .y   jk  ''".\  ^  V-^ — 

7gK).     One  of   thcsc  is  '*  ^^^jj^-V  V  _rf^^  -"^ 

composed  of  lwo  or  ibroe      '  "'di'r  i  ■■■I^Bfc^^P'>arAv' 

nodes  siiuaied  upon  the 

ouler      surface      of      lliu 

horizonial  ramus  ol  dn* 

mandibic,     in     front     uf 

the    aiiterior    border   of 

thc     masseter     muscle ; 

thcsc    may    he     tenn«! 

thc  mandibular  nodes. 

A  sccniul  grnitp  is  to  bc 

lound   restinji  iipon   the 

surface  of  the  buccinator 

muscle.  and  its  nodes  are  iherefore  termed  th<j  buccinator  nodes.     They  are  three 

or  fonr  in  niiml>erand  are  situated  in  the  imer\al  l>ct\veen  ihe  fat  ial  vein  and  artery. 

or  posterior  to  the  vein,  almost  opposile  ihe  angle  of  thc  mouth  and  cither  beneath 

or    slighllv     beIow     the 
Fio.  798.  zyfi;omaticu9    major.       A 

third  v;r«uip  is  fonned  by 
die  maxinary  nodes. 
which  are  somewhat 
scatlere<I.  one  or  tu'o 
occnrring  in  the  proove 
formed  by  the  junction  of 
thc  rtosc  and  chcek.  whilc 
another  rests  upnn  the 
malar  bone  near  ihe  Iowcr 
border  of  the  orbit.  These 
maxillary  nodes  are  nor- 
mativ <]tiite  .small  and  Tnay 
rcadily  be  ovcrlooked. 

Thc  afferenis  for  the 
varioits  groups  of  faoijd 
nodes  lake  their  ori^in 
in  the  upper  lip,  in  the 
inle^unient  anu  mueoiis 
membrane  of  the  nnse 
and  chcčk.  and  probably 
also   in    thc  cyeiids,    thc 

conjunctiva,  and  thc  lachrymal  ^land.    Their  effcrents  pass  to  thc  submaxillary  nodes. 
The  lingual  nodes  1  l^miihoitlandiilae  Hn^iialcs)  are  a  niimber  of  small  enlarge- 

mcnts  situated  upon  the  vcsscis  uhich  drain  the  lyniphatic  capiltarics  of  the  longue. 

They  do  not  possess  any  very  definite  jjrouping  and  a.re  to  be  found  upon  both 

"Archivf,  Anat.  u.  Ph>'sioI..  189S. 
t  Bcitriige  zur  klin.  Chirui^ie,  fid.  39. 
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surfaces  of  ihe  hyo-glos.siis  muscie  and  in  thc  inttT\*ai  bemeen  il>e  i»ru  gmio-bro- 
{^lossi.  From  ihc  surgical  stand|K)tni  lhcy  are  of  com parali vcly  litllc  imponuct, 
and  ha  ve  bten  lermed  •' iniercalated  notlcs."  lo  distinguish  then»  from  ihc  tnte 
terminal  nodes  uf  the  lingual  lympl)atics  (pa{re  954),  in  uhicli  cnlargt-ment  ocoir^rn 

cast^  of  cancermus  n 
Fiu.  799.  oiht^r   infcctkm  <if  ibf 

tonguc 

Thc  retro-phtr- 
yngeal  nodesofrior 
the    moist    part  sinall, 
appcaririg  us  slight  m 
lar>icments  of  thc  \ym- 
phatics  uhich  droin  ihe 
posterior  suriace  *4  ibc 
pbarynx.      In  adildKin 
to  these   '  *  inlercaUitnl 
nodcs,*'   howc\cr.  o« 
or    two    much  htjtp 
nodea  occur  at  thc  jiioc- 
tion  of  thc  latenl  aod 
posltrrior     siiKaccs    ni 
the  pharynx,  ab(tut(Ci 
a  le  vel  u  ith  tlie  .interittf 
arch  of  the  ;itl3::i.    Thcy 
are    imb«.fklcd    in  titc 
bucco-phurj-njjcal   ia$- 
da  and  rest  upon  tk 
lateral  portions  cA  tb( 
rectus  capitis  aniiciis  major.     Afftrfttfs  come  to  them  from  thc  upper  pari  pf  tlie 
pharyiix  and  from  the  mucous  membrane  of  the  noše.  and  thcir  efferenh  paas  lo  tlv 
upper  deep  eer>ical  nodes  (Fij^.  799). 

The  Lvmphatic  Vessei-s. 

The  Scalp.^The  Iymphalics  of  the  scalp  form  a  rich  net-work,  which  is  cspe- 
cially  densc  In  the  neiphhnrhnod  of  lhcvtTtex,  tlie  meshts  beconnnj^  more  eloni^atcd 
as  tlie  vessels  pass  away  from  the  mudian  line.  Kroni  the  fronta!  reKi<»n  s<»me  len  lo 
twelve  vessels  pass  d<>wnwar(]  and  l>;ukward  to  terminale  in  the  parotid  nodcs  ;  fn?m 
the  parietal  and  tenip<^>ral  regions  from  six  to  ten  vessels  pass  downward.  siime  ia 
hront  of  the  estcrnal  auditory  meatus  to  temiinale  in  the  anterior  auricular  and  panv 
tid  nodcs,  and  some  behind  the  meatus  to  reach  ihe  posterior  auricular  nodes  '.  and 
from  the  occipital  region  the  more  posterior  vessels  pass  dowitward,  partlv  to  ibe 
oceipital  and  partlv  to  the  superior  deep  cervical  nodes.  while  ihe  more  anterior  five  nr 
six  converge  to  form  a  single  large  tnmk  which  descends  along  the  posieri<»r  bordcT 
of  the  sterno-cleidn-mastniH  nuisde  nnd  termlnates  in  the  inferior  deep  ctT\  ical  nodcs. 

The^raiti  *nd  the  Meninges. — Xo  lvmphatic  vessels  have  as  yct  bcen  cct- 
tainlv  demonslraicd  cilltcr  in  the  central  ner\'n«s  svstem  or  in  the  meninges,  althougli 
they  have  been  desoribed  as  accompanving  the  middle  menineeal  artery  in  thc  dum 
mater  and  the  middle  cerebral  arter>'  in  the  pia  (Poirier).  Lymph-spaccs.  hov- 
ever,  some  of  them  of  considerable  size,  are  abundantly  presenl.  Uf  these  there  mav 
bc  mentioned,  first,  \\\q  fxn'rcfhilar  spacrs  whirh  snrrnuml  the  indivtdunl  cctls  o^  the 
brain  and  spinal  cord,  both  the  actual  nt*r\'c  cells  and  the  ncuroplia-cells,  thosc 
accompanvinj;  ihe  lattcr  extendinji  alnng  iheir  processes  to  commiinicate  with  aa 
epieerebral  space  l>elievetl  to  e.\ist  betwct-n  thc  surfacc  of  the  brain  and  thc  pia  \  Hb|, 
and  als*)  wilh  spaces  which  oecur  aloiig  the  course  of  the  cerel)ral  blo<xl-vesseU.  Of 
this  st?cond  k*"""!*  "'  spaces,  the  ptrivasruiar  spaees,  lwo  sets  have  bt-en  descril>ed, 
one  occurring  in  the  adventitia  surroundinj;  ilie  vessels  and  the  othcr  hcturcn  the 
adventitia  and  ihe  brain  substance,  and,  accompanyin}{  the  blood-ves»els  into  ihe  pia, 

*Archiv  f.  klin.  Chinirgie,  Bd.  41,  i9oa 
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ey  com  mu  nitrate  with  the  sulrarachimid  sjiaces.     The  third  groiip  of   spaces  is 

prmed  by  the  suhdural  and  subarachnoid  spaces,  but  no  spcciol  dcscrjption  need  herc 

I  givcn  of  these,  slnce  they  are  more  pro|it-rly  describt^d  (page  1 197")  as  portinns  of 

he  meningL^s  than  as  parts  o(  the  Ivmphaiic  systcni.      \\y  some  authors  an  epidurai 

space,  siluatud  bi-tviccn  the  dura  and  ihc  skuU,  is  also  rccognized, 

Lymph-spaces  huve  bc-cn  described  as  occvirrinjj  in  thtf  substance  of  both  the  dura 
and  the  pia,  forminj?  in  the  lattcr  a  rather  close  net-work  wilh  whii:li  the  periva^rular 
spaces  cominunicatc.  The  spaces  of  bolh  niembranes  coininunicate  with  the  subdural 
space.  and  thosc  of  the  dura  are  said  also  to  communicate  with  the  epidura!  space. 
Practically  nothiiijj  is  yet  known  conccrninj''  the  lyniphatics  ol  the  spinal  cord. 
The  Eye  and  Orbit. — No  ly[nphatic  vcsscls  havc  as  yel  been  describcd  as 
occurrin]^  in  the  <»rbital  lissues.  nor  do  they  occiir  in  the  eyeball.  But,  on  the  other 
hand.  numerous  Ivmph-spaces  occur  in  conneclion  with  the  latter  slructure,  one  of 
the  most  importaiit  of  th<-se  beinj^  the  spacc  of  Tenon  ( spati  um  interTasciale),  with 
which  the  remaining  spnccs  communicate  more  or  less  directlv  (Fig.  800).  A 
descriptinn  of  this  spacc  has  alrcady  tjeen  given  (pagp  504).  but  it  may  Iie  recalled 
that.  in  the  first  plače,  the  space  is  continued,  by  means  of  the  supravaginal  Iymph- 


FiG.  800. 
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Dta^nm  ftl)owifig  rrUiiai)  of  tpace  ol  T«n(>n  lo  intracnttial  tjrtnpliHiptcea. 

path  surrounding  the  opdc  nerve,  along  the  latter  lo  ihe  apcx  of  the  orbit^  wherc 
it  {.•omrnnnicatcs  with  the  sulKiural  spacc  of  the  cratiium.  injcction  of  that  space 
resulting  in  the  injcction  of  the  space  of  Tenon  (Schwalbe),  an(i.  secondlv.  That  ihc 
shcaths  of  the  antcrior  porliuns  of  ihc  orbital  muscies  are  formetl  by  reftections  o/  the 
capsule  of  Tenon,  so  that  no  obstacles  exisl  in  the  way  of  the  passage  of  Iymph 
from  the  muscies  into  ihe  space. 

The  cavities  occupied  by  the  vitreous  and  atjiioous  hnmors  have  a!so  been  rc- 
gardod  as  lyniph-spaccs,  and  pericellular  spaces  in  the  coriita,  which  come  int*r)  rt-Ia- 
tion  with  the  Ivmphatic  vcssels  of  the  conjunctiva  al  the  corncal  marj^in,  are  readily 
demonstrable.  In  the  tissue  of  the  sclerolic  spaces  also  occur.  communicatinK;  on 
the  one  haiid  with  tlie  space  of  Tenon  and  on  the  iither  wilh  supraclutroid  s|)aces 
which  are  abundantlv  present  in  the  lamina  fusca  of  the  chon.'id  coat  and,  by  means 
oi  spaces  accompanving  the  vena'  v(jnicos;e.  communicate  wtth  the  space  of  Tenon. 

In  the  evelids,  conjunctiva.  and  lachrvmal  apparatiis  trne  tyniphatic  vessels  occur. 
In  the  evelids  three  net-works  havc  been  dislitmulshcd.  one  of  u-hich  is  subculaneous, 
thesecond  liesimmediately  external  to  the  tarsal  platc,  and  the  third  issnbconjunctival. 
Communioitin^   branches   pass  between   adjacent   plexuses.  especially  hetvvecn  the 
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sulKzutaneous  and  j)ra;tars;il  ones,  and  ali  three  are  united  at  the  palpobral  inargB 
in  a  mther  fint^lv  nieslied  plfxus.  KRerenis  pass  V>oth  toward  ihc  hiner  and  tb 
ouicr  anglc  of  thc  orbit,  antl  the  fonncr  pass  downward,  nblic|uely  across  ihe  cbfrk. 
in  companv  nitli  the  facial  vein.  to  terminale  in  thp  siibniaxil!ary  nodts.  poeiUt 
makinji  connections  \vith  some  of  the  facial  nodes  on  their  way  (,  Kij;.  79!**.  Ti* 
outer  uncs  pass  partly  lu  the  anterior  auricular  and  partly  tu  the  upiJcr  parotid  nodo. 
In  the  conjunciiva  two  net-work5  occur,  one  situated  in  the  superficial  and  dkr 
other  in  the  dcepcr  !ayers  of  the  conjutictival  dermis.  Cuinmunicating  stcms  p» 
between  the  net-works.  \vhich  are  much  tiner  in  the  neighlxjrhoo<l  ot  the  ctiiMal 
marg^in  than  more  peripherally.  They  come  into  relation  with  the  pcriorllulc 
lymph-spaces  of  the  comea,  and  their  elTerents  pass  toward  thc  outcr  :4nd  inna 
angle«  oi  the  orbii.  to  accompanv  liie  palpcbral  efierents  to  tlic  submuiiibrf, 
posterior  auricular,  and  parotid  nodcs. 

Of  tile  Ivniphatic  vcssels  of  thc  iachrymal  gland  bm  Httlc  is  knowii,  but  in  ma- 
li^nanl  diseases  of  the  gland  enlargenieiit  of  some  of  the  facial  and  anterior  auricubr 
nodcs  has  bcen  obscr\'Ctl.  atui  it  is  probable  thal  vesscls  from  the  g:lnnd  accompanj 
the  palpebral  and  conjunctival  effcrents.  The  vessels  from  the  nas^  duct  profaoblT 
partlv  accompanv  branches  of  thc  facial  vein  to  thc  facial  nodes,  uhile  ihosc  from  ns 
lower  pnrtion  pass  with  the  cffcrents  from  the  nasal  mucous  membrane  to  the  r«n>- 
pharyngeal  and  supcrior  deep  cer\ical  nodes. 

The  Ear. — No  tme  Ivnipliatit-s  have  yel  I>een  observed  in  the  tissues  o<  ihc 
inierttal  ear,  Inil  the  space  which  intervenes  bctween  the  osseous  wall  of  the  cu 
cavity  and  thc  membranuus  ear  has  been  regarded  as  a  lymph-space,  and  on  Tka 

account    has    bcen    lermed  the 
Fig.  801.  perilvmpkatic    space.       It    aim- 

muniaites  with  the  subduni 
sjiacc  of  the  cranium  by  tbir 
aqueductirs  cochlc^  and  by  tbr 
prolonpations  of  it  vvhich  accom- 
panv theductus  endolvmphaticns 
and  the  auditorv  ncnc. 

In  the  middif  ear  5pafes 
have  been  oVjservetI  in  thc  cdo- 
nective  tissoc  lininj;  ihe  hony 
walls,  as  well  as  in  that  oi  tbe 
tvnipanic  membrane.  !n  addi- 
tion  a  fccblv  developed  net-«ork 
has  In-en  dcscribed  aj*  occtimi^ 
bcn<alh  thc  cpithelium  lining  tbr 
Inncr  (t>'mpanic)  siirface  of  the 
lympanic  membrane,  efferents 
from  it  ncctmijjiinvinjf  the  tvin- 
|)anic  artery  and  tertninatiiig  in 
the  jKirotid  nodes. 

Much  more  e.xtensivt)y 
developed  are  the  lymph.itic 
vessels  of  the  ex/^ntai  ear. 
Beneath  the  cpithelium  covrrin^ 
the  outer  (  meatal )  suriace  of  thc 
Ivmpanic  membrane  there  is  a 
verv  line  nel-work.  \vhost'  cfTer- 
enLs  acconijKinv  the  bl*K»d- vesscls, 
radiatin}^  t(^ward  the  peripher)-  of  the  membrane,  and  evcntuallv  open  panlv  into  the 
posterior  and  partlv  into  thc  anterior  auricular  nodes.  A  nei-work  also  nccurs 
thronghout  the  endrc  extcni  of  the  extcrnal  auditory  meatus,  its  efferents  having 
the  same  destination  as  those  of  the  pitina. 

The  vessels  of  the  last  iiained  portion  of  the  ear  form  a  rich  nel-work  extendin(j 
thruughout  the  wholc  extent  of  ihe  or^jim.  and  from  it  stems  pass  in  three  priocipal 

•Analom-  Anz«ige>r.  Bd.  jcv.,  1899. 
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ections  ;  it  mubt  be  recognizecl,  houever,  tliut  this  clas^iitication  of  the  stems  mto 

groups  does  not  impTy  a  corresponding  tlivision  of  the  net-work  inlo  distinct 

.,  since  there  is  a  considerable  ovcrlappjng  of  die  areas  dniinetl  by  ihe  various 

.  and,  indeed,  stems  from  the  same  rcgion  may  pass  in  some  cases  with  one  of 

group,  and    in    others   wil]i   atiollicr.      Froiii   iht-  uuiLr  (anterior)  surface  the 

;ems  pass  inainlv  to  the  anterior  uuricular  nodes,  a  fc'W  bendiiig  backward  over  the 

Ux  and  terminating  in  the  poslerior  auricular  node*.      IVom  ihc  upper  part  of  the 

tenor  sLiriace  ( Fig.  8oi  )  the  stems  pass  luainiv  to  the  poslerior  auricular  nodes. 

howe\er.  continuin^  past  them  to  terminale  in  the  extcrnal  ju^^iilar  ncxics. 

rom  the  lowcr  part  of  the  pinna,  including  the  lobule,  a  number  of  stems  pass  to 

,e  parotid  tiodes, 

The  Nasal  Regton. — The  lymphatic  vesse!s  of  the  inlegument  of  the  noše 
•"ig.  iJ02 )  furm  numerous  anastomoses  wiih  tliosc  of  ihe  mucous  membrane,  especially 
ith  thuse  of  the  middle  and  inferior  meatuses,  and  those  of  tlie  one  side  of  the  noše 
C  aLso  cnntinuous  ivith  those  of  the  other  side.  Some  of  ihe  vesscls  which  drain 
e  iipper  portion  of 

vnašal  integument  FiG-  802. 

almost  directlv 
ackvvard  to  the 
aroitd  nodes,  but 
principal  path, 
sHcnvtrd  by  vessels 
frnm  ali  parts  of  the 
nasal  inlegument. 
is  down\var<ls  and 
backward.s  across 
the  cheek,  in  com- 
pany  with  the  facial 
blood  -  vessels.  In 
their  course  some  of 
them  travcrse  some 
oi  the  fada!  nodes, 
whit:h  appear  as  If 
intercalated  in  their 
course,  but  the  ma- 
joritv  pass  directly 
to  the  sxibmaxillarj' 
nodes. 

A  rich  1  y  m- 
phatic  nct-work  lies 
beneath  the  mucous 
membrane     of     the 


Ljrmphali^  ol  nos«  umI  checic.    (A^Mm/t-.*) 


nasal  cavitie-s,  and  fiom  ii  v^seJs  pass  in  lwo  directions.  Those  of  the  anterior  and 
lowcr  jjorlions  of  the  fosst^E  pass  for\vard  and,  partlv  al  the  external  nares  and  partly  by 
passinjj  between  the  nasal  boneb  and  the  carlilagcs,  commtinicate  \vith  the  supcrficia! 
nasal  Ivmphaii^^s.  The  m:ijority  of  the  vessels,  however.  take  a  backward  course, 
terminatinj;  in  diflerent  node  groups.  Some  join  the  vessels  drainin^^  the  palate  and 
tcmsils  lo  pass  to  the  superior  deep  cervical  nodes  and  especiaUy  to  that  one  which  is 
situated  in  the  angle  formed  by  the  imion  of  the  facial  and  intcrnal  jugular  vcins. 
whilc  the  resi  unite  to  form  froni  tvvo  to  foiir  stems  which  pass  over  the  luteral  surface 
of  the  pharyn\  and  tcnninale  in  the  reln)|iharyn>jeal  nixles. 

The  Ivniphaiics  of  the  siniises  whirh  open  inu*  ihe  nasal  cavities  foUow,  in  part 
at  Icast,  the  satne  courses  as  those  of  the  n;isal  mucous  membrane,  their  principal 
tennination  bcing  in  thf  larijer  retrnpharviijjeal  iiotles. 

The  Cheeks.  Lips,  Gums.  and  Tceth. — The  ]ymphatics  from  the  more 
poslerior  portions  of  the  cheeks  eiiipTv  into  the  fiaroiid  nodes  ;  those  from  the 
more  anterior  portions  pass  to  the  submaxillary  nodes.  and  the  deeper  onea 
communicale  with  the  facial  nodes. 

•  Iteitrage  f.  klin.  Chirurgic.  Bd.  xxv..  1899. 
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The  lirst  or  apical  group  {  Fig;.  805 )  consiVts  of  from  two  lo  four  stcms  which 

rise  from  ihe  net-work  al  tht*  tip  uf  thc  tongiie  aiul  jjass  tluunuiird  and  backward, 
balf  of  thcm  lying  on  ono  side  of  ilie  iremim  and  half  on  the  othcr  sidc.  They  follow 
jlt  fifbt  ihc  anicriur  bordcr  of  ilie  j;jenio-hyo-yloasus  inusclcand  llicn  jjass  upon  the 

jter  surface  of  lUat  muscle  and  are  continued  downward  and  backuard,  eitlier 
cxternal  or  internal  to  ihe  hyo-glossus,  until  they  rcach  ihe  grcatcr  comu  of  the 
Hyoid  bijnc.  just  lMilow  the  attachinirnt  of  tlie  stylo-hyoid.  Tl\ey  tlien  cross  obliquely 
Bver  the  oiiter  surtacc  of  thi:  ^rvator  cornu.  and  are  coniinued  do\vn  the  neck  \^k\x\^ 

\q  outcr  border  of  tlie  omo-hyoid  niusclo  10  open  into  one  of  the  inferior  dcep 

ervical  nodes  ^ituatcd  upon  the  ju^iilar  vein  jusl  abovc  tlie  point  uhtrc  it  is  crosscd 
t>y  the  oinu-hyoid  innscle.      Sonieliines  an  additional  apioil  steni  passcs  down  liie 

trnum  in  companv  with  those  just  dcscribed,  but  continues  on  down\vard  to 
i)crforate  the  myIo-hyind  muscle  and  terminate  in  one  of  the  submental  nodes. 

A  second  or  laUrai  group  consists  of  a  number  of  vcsscls  which  emcrgc  from  the 
ict-u'ork  alonj;  the  bordcrs  of  the  tongue  (.Fig.  804).     There  are  from  eight  to  twelve 
tstems    in    this    t^oup    on 

ither  side,   and  aH  are  at  ^^^'  *^" 

■first  directcd  almost  verti- 
cal]y  downwards,  a  few, 
ihrec  or  four,  passin^  later- 

,Ily  to  the  siibhngual  gland 

nd  the  rest  niwiia]  to  it. 
,The  former  coiitinue  their 
<iownward  course,  perforate 
the  mylo-hyoid  muscle.  and 
terminale  in  the  submaxn- 
lary  ncKles.  whilethe  others 
take  a  course  obIiquety 
downward  and  backnard, 
and,  passin^  some  upon 
the  median  and  others 
upon  the  lateral  surface 
of  the  hyo-gIossu.s  muscle, 
term  inate  in  the  supcrior 
deep  cervicai  nodež  and 
espectallv  in  one  sitiiated  a 
little  abovc  the  level  of  the 
bifurcation  of  the  ctuiinion 
carotid  arter>-.  This  node, 
on  accouni  of  its  relations  to 
these  lingual  slcms,  has  been 
termcd  the  principal  node 
of  ihe  tongue  (Fig.  805). 
'  A  tliird  or  basat  group  takes  its  nrijjin  from  the  dense  pnrtion  of  the  submucous 
net-work  which  surrounds  the  circumvallate  papillre  and  the  foramen  ciECum.  Four 
stems  issue  from  ihe  nel-work  in  the  neighborhood  of  the  median  line,  ant!  two  on  each 
side  more  Iaterally.  The  median  slems  (lass  at  first  directlv  baekward  and  thcn  bend 
outward  iti  the  glossn-epijiflotlitlean  folds,  tw<>  on  eiOier  side,  antl  join  the  lateral  stems 
beneath  tfie  tonsils.  The  lateral  siems.  \vhich  drain  the  regions  of  the  lateral  circum- 
vallate papillie.  the  foliate  papilla*,  ancl  ihe  glandnlar  re^ion  of  the  tongue,  are  directed 
backuard  towards  the  lower  border  of  the  tonsil.  and,  afler  beinj;  joined  in  ihat  situalion 
by  the  median  stems.  thcy  passdeeplv  tu  terminale  in  thesuperior  decp  cer\'ical  nodes. 
Finallv,  a  fourlh  or  median  group  arises  from  the  nct-tt*ork  of  the  median 
portion  of  the  tongue,  anterior  l<>  the  circumvallate  papilla-,  These  stems  are  five 
or  six  in  number,  and  pas-s  al  lirsl  tlireclly  downward  through  the  substance  of  the 
tongue  and  ihri>ugh  the  interv;il  which  separates  the  t\vo  genio-hvo-glossal  muscles. 
One  or  two  of  ihem  then  continue  in  their  downward  course  and  pass,  in  some  cases 
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The  l>'mphatics  <>f  the  tonsil,  which  rcscmblc  tliose  of  the  soft  palaic  \\\  llicir 
[abundancc,  pass  with  the  stems  from  ihe  basal  rvgiun  of  the  tongue  to  the  superior 
^deep  cervical  nodes. 

Those  o\  the  pharvnv  are  also  abundant,  especiaUy  above  fKi^.  799).  The 
stcma  which  ariae  from  the  roof  and  uppcr  part  pass  principaily  to  the  rctro- 
pharyiigeal  nodes,  althfntgli  some  rcach  the  supcrior  dt.*ep  cervical  riodes  directly  by 
follo\vinij  the  course  of  the  ganglionated  cord.  The  stems  which  have  iheir  oriKin 
in  the  iowt'r  part  of  the  ])barynj4eal  iiel-work  pasa  downward  loward  the  larynx 
and  unite  with  its  vessels  to  bc  distributed  to  the  superior  deep  cervical  nodes  as  lar 
down  as  opptjsite  the  level  of  the  second  or  third  tracheal  ring. 

Practical  Considerations. —  The  Lymph-Nodes  o/Utc  Head. — The  Iyinphatics 
of  Ihe  sc-a/p  pass  frum  tlie  ple,\us  of  hne  radicles  011  the  vertex  hito  the  suboccipital 
(occipital),  mastoid  (  postaiiricular),  parotid  (preauricular),  and  superficlal  cervical 
nodes,  and  a  few — from  ihc  fronta!  rejfion — inlo  the  subniaxillary  nude,  into  one  or 
the  othcr  of  which  infection  inay  bo  carricd  from  any  pnriion  ol  the  acalj). 

The  subocdpital  nodes — one  to  thrce  on  cach  side^ie  nn  a  Hne  dra\vn  from  the 
junction  ul  the  upper  and  middle  ihirds  of  ihe  e;ir  lo  the  inJon  and  aljoiil  two  inches 
external  to  that  point.  Tfiey  are  often  enl;»rj^cd  as  a  rcsult  of  uoimdis  or  irriiaiion 
of  the  occipital  and  postauricular  portion  of  the  scalp  and — especiaHv  in  ncg:lectcd 
children — as  a  consequencc  of  eczema  affectinjf  the  skin  back  f)f  the  ear.  The  close 
relation  of  the  node  to  the  great  occipital  nerve,  on  which  it  usiially  liea,  gives  rise 
to  marked  tenderncss  on  pressurc,  the  nervc  being  comprcssed  bct\veen  the  node 
and  the  bone.  Tlie  source  of  infection  of  these  nodes  may  he  Intracranial — €.g.^ 
suppuralive  meninj^itis  of  t!ie  cerchellar  fossa  (  Maccu-en). 

The  mashid  rtodf.  found  directlvover  the  mastoid  iiiserlion  of  the  stemo-cleido- 
mastoid,  is  like^ise  usuallv  infected  from  the  same  scalp  region.  It  )nay  also  be 
involvcd  alonc  or  togechcr  \vith  the  siiboccipital  and  deep  cer\'ical  nodes  in  localized 
tuberculoLis  mastoiditis  or  even  in  tuberciiloiis  otitis  niedia. 

The  parotid  nodes,  lying^  bolh  in  and  upon  the  gland,  rcccive  lymph  from  and 
consequent!y  may  be  infected  by  lesions  of  the  scalp.  the  outer  portion  of  the  lid.s, 
the  orbit,  the  cheeks.  the  nasal  fosa%,  the  naso-pharynx,  the  external  auditorv 
mcatuš,  the  tvnipanum,  or  the  lemporo-mandihular  jolnt.  Chronic  enlarti^einent  of 
these  nodes,  especiallv  of  the  decper  ones  tn  the  substance  of  the  gland  and  beneath 
the  parotid  capsule.  mav  le;id  to  a  mistaken  dia,^nosis  of  parotid  Imnor.  Supptira- 
tive  inflamiuation  of  these  decper  nodes  jfives  rise  to  a  tnie  parotid  afisccss,  \vhich,  on 
accounC  of  the  resistance  of  ihe  strong  parotid  fascia,  uill  be  undcr  greal  lension. 
Sloughing  ol  the  parotid  tissiie  may  occur.  There  u-ill  lx?  shooting  pains  in  the 
head,  neck,  and  ear,  from  pressure  nn  the  brancheš  of  the  trigeminus  accompanvlng 
the  facial,  or  on  the  aiiriculo-temporal  and  great  auriciilar  nerves.  The  contignity  of 
the  temporo-mandibular  joint — into  \vhich  the  abscess  may  open — makes  movement 
of  the  lower  jaiv  painfii].  The  relative  weakness  of  the  capsule  anteriorlv  and  on  its 
inner  aspect  caiises  the  ptis  to  iravt-l  forwar<l  touards  the  cheek,  or  iiiward  lou-ards 
the  pharynx.  following  sometimcs  the  pharvngeal  process  of  the  parotid  ani)  giving 
rise  to  a  retropharvngeal  abscess.  Gravity  and  the  cervical  process  of  the  parotid 
may  conduct  ihe  pus  into  the  neck. 

The  Ivmphatics  of  x\\q  /are  emptv.  the  superfidal  set — acconipanving  the  facial 
vein  —into  the  jiarocid  and  subma.\illary  nodes  ;  the  deep  sel.  with  some  of  ihose  o( 
the  orbit,  palatc.  nasal  fossit.  and  uppcr  j;iw,  are  said  to  end  in  ihe  intemaJ  rtiaxif- 
lary  nodes  sitiiated  ar  the  sides  of  the  pliarynx  anteriorlv.  According  lo  Leaf.  these 
are  only  exceptionaiiy  present.  Thcir  involvement  in  infcctioiis  spreading  from  the 
alMtve  regions  mav  give  rise  to  'Matero-pharvngeal  abscess."  causine  a  swelling 
extcrnally  bchind  the  angle  of  the  mandible.  an<i  an  inward  projectiiin  ol  the  phar\-n- 
ge:il  wall  poslerinr  to  the  tonsil.  The  proxiniity  of  the  interna!  carolit!  should  !)e 
remcinbered,  and  the  fart  that  an  ancurism  of  that  vessel  has  becn  opened  under  the 
impression  that  it  was  an  abscess  of  this  vanetv  Tpage  747). 

Some  Ivmphatics  from  the  chin  and  the  mid-portion  of  the  Imver  lip  emptv  into 
the  suprahvoid  {submental^  nodes  Iving  on  the  nivlo-hvoid  lx.*twecn  the  two 
anterior  belJies  of  the  digasirics.      Enlargement  of  these  nodes  may  be  dtstinguished 
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from  a  bursal  tumor  (th>Tu-hyotd )  by  ihe  fact  llial  tlic  former  is  above.  thc  Ul< 
below,  the  hyoid  bone. 

Enlargement  of  a  submaxi//afy  node,  as  of  a  parotid  node.  may,  particularl' 
if  it  lies  within  ihe  sheatli  of  the  ^laiid,  bt*  mititaken  for  a  growih  oi  thc  gUnd  itst^i 
The  lalter— as  comparcd  wilh  tlie  parotid— is,  houcver,  much  less  closciv  and  tirml' 
enveloped  hy  its  capsiilr.  is  more  siipcrhcial,  and  is  not  in  near  rtUtion  tu  siicl 
importaiit  slructurcs.  On  thc  olher  hand,  ihe  widc  arca  which  drains  into  thc  *ul 
ma.\illary  nodcs — the  middle  of  the  foreliead  and  of  tlie  face,  the  inner  poriiuns 
the  lids,  the  mouth,  pharynx,  anterior  portion  of  the  tongiic,  gums  and  teeth  of  the 
lower  jaw^rcnc3ers  them  especia]Iy  Uable  to  pyogenic  or  lubcrculous  or  svphDi 
infection,  or  to  secondary  tnvolvemcnt  in  carcinoina  of  any  of  these  rcgions^^Sj 
cially  of  the  tongue  or  Iower  lip.  In  examining  for  enlargement  of  ihesc  nodes,  \ 
chin  should  be  lowered  so  as  to  relax  ihe  depressors  of  tfie  louer  jaw  and  the  d 
cervical  fascia  and  perniit  of  more  accurate  palpation  of  the  region.  \Vhen  thi 
.submaxillary  nodes  require  removal  for  infeclious  or  mali^nant  dlsease,  the  saliv; 
gland  is  ohen  Involved  and  must  be  removed  uiiSj  iheiii.  On  accotint  of  its  ai 
bility  and  the  Iaxity  of  its  capsiilar  connectioiis.  cnuck-ation  of  this  ^land  is 
accomplishcd.  The  rclation  of  the  lacial  arterv  Iving  close  to  the  upper  pari  of  t 
deep  aspect — which  it  grooves — l>efore  crossing  the  jaw  in  fronl  of  the  ma&s< 
muscie  should  be  rememlx;recl. 

The  efferent  vesscls  fr(»m  ali  these  nodes— suboccipital,  mastoid,  parotid,  and 
suhmaxiUary— enter  into  the  superticial  cervical  nodes.  the  eflferent  vessels  from 
which,  in  their  turn,  enter  the  dcep  cervical  nodes  (|>age  957 ).  Extracrania]  lesi' 
of  an  irritativc  kind  will  thus  first  show  themselves  in  enlargement  of  the  6 
mentioned  gronps  ;  if  thc  irritation  is  continued.  the  superficial  cer\ical  nodes  wi 
enlarge  ;  and  if  it  persists  and  is  sufficicntlv  severe,  the  deep  cer\-ical  will 
participate  in  the  enlargement  (Macewen),  As  the  intracranial  lymph-paths,  ha\i 
their  ori^in  in  the  cerebral  pia  mater  and  the  choroid  plexuses  of  the  \enlricl( 
pass  out  of  thc  skull  in  companv  vviih  thi*  internal  carotid  and  vertebral  arteries  and. 
Iower.  the  internal  jugular  vein  and  emplv  into  ihe  deep  cer\'ical  nodes,  these  laiter 
are.  lheoreticaIly,  first  aflfected  by  intracranial  irritation.  As  they  lic  bcneaih  ihc 
cervical  fascia,  their  enlargement  may  not  be  early  noticed.  Tliesc  variations  in  thc 
seat  of  gluntiiilar  svvetling  cann*>t,  however,  be  reheti  upon  as  a  Ijasis  fur  a  posilivc 
difierential  diagnosis  betneen  intracranial  and  more  superficial  (cxtracrania])  sources 
of  irritation  or  infection. 

THE  LVMPHATICS   OF  THE   NECK. 
The  Lvmph-Noues. 

The  principa!  group  of  nodes  in  thc  neck  region  is  that  which  is  siiuated  aloi 
ihe  ronrsc  of  the  internal  jugular  vein,  fomilng  the  jugular  plcxus  ( plexus  Jat{ularis>? 
It  consists  of  a  variahlc.  biit  usuallv  large,  nuniber  f>(  nntlc-s  and  is  interposet!  in  thc 
pathway  folluwcd  by  the  cntire  Ivmphatic  svstem  of  the  head  and  neck.      It  is  pr 
licallv  a  cfjntinuous  chain  of  nodes,  extending  the  rntire  length  of  the  neck,  but 
convenicnce  in  description  it  is  convcnient  to  regard  the  n«>des  as  lorming  two  su 
groups  which  are  named  tlie  snprrior  and  inferior  dfcp  rmha/  nodrs.      In  additioi 
10  these  some  smaller  groups  occur  more  superticiallv.  forming  wbat  are  tcrmed  the 
suptrficial  cen-ira/  nodts,  so  that  altogether  there  are  three  main  groups  of  nodes  i 
the  cer\'ical  region. 

The  superficial  cervical  nodes  nvniphoslandiilac  ccr\icales  s»|wrficiati 
may  conveniently  lx-  divided  iiuo  t\vo  subgroups,  iK>ih  fjf  uhich  are  conipo 
of  raiher  small  and  somewhat  inconstant  nodes.  The  extenml  Juf^ittar  nodes, 
their  name  indicates,  are  situated  alonjj  the  course  of  the  (.'Xlernal  jugular  vei 
and  conseqnentlv  re^it  npon  the  onter  stirfare  of  the  slt*mo-cli'itUi-m;istoid  mjuscIi 
Thev  occur  a  little  below  the  lower  extremity  of  the  pamtid  gland  ( hig.  796 
and  are  usuallv  two  or  three  in  numhcr,  one  or  lwo  adilitionaj  n»xles  sonieiimi 
being  presenl  at  a  somewbai  louer  level.  Thev  receive  itjffrrrtits  from  the  pin 
of  the  e:ir  and  from  the  parotid  region.  and  their  fffermis  pass  ovcr  the  anterii 
border  of  the  stemo-cleido -mastoid  to  open  into  the  superior  deep  cervical  nod^ 
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The  seconU  subgroup  is  that  of  i\\i:  anierjor  cervicai  nod^s,  which  areboth  variable 

and  inconstaiu  and  aresitiiated  beneatli 

the   dcprcssor    musdes   of    ihe    hyoid 

bone,  restin^  upon  the  anterior  surfacc 

o!  the  Iarynx  and  on  the  anterior  and 

latcral  surfact«  nf  the  trachea.      Thnse 

which  rest  upon  the  trachea  are  soine- 

whal  more  constani  ihan  ihe  others,  b\it 

like   thum  thcv  are   usually  small   and 

are  thcrefore  likelv  to  be  nverlooked  in 

norma!    conditions.      The   more    Uteral 

members  of  thp  serics,  from  thrcc  to  six 

in    mimlK-r.    are   arranued    in   a   chain  ^      -— ,,   Mfsr^s«periord«« 

wnicli  Hillous  ihc  cuurse  Di  the  recurrenl  .    ^ti.       JuHv    ltLw~rervic«i  notie 

(in(erior)  larvngeal  nLT\'e  and  are  some- 

tinics   spoken   ol    as    the*    rccurrfniiai 

n&des.       The    anterior    cer\'ical     nodes 

receive  afferfnts  ,\xovn  tht*    larj'nx  and 

irachea,  and  thcir  cfferents  p;iS9  to  the 

Iower  siiperiur  deejj  cer\ic;il  ncRles. 

The     superior    deep     cervical 

nodes  {lynipluii;1an<lulau  cervlcales  ]>rt)- 

fundac    suireriorcs }    varv   from    ten    to 

si.vteen  in   numbcr.  and    extend   along 

ihe  course  of  the  internal  jiiH^nlar  vein 

from  the  tip  of  the  masloid  pruccss  to 

the  level  at  which  the  vein  is  crossed 

bv   the   omo-hyoi(.l    niuscle.     Thcy  lit- 

either  directly  upon  the  vein  or  slightl/  posterior  to  it,  beneaih  the  stemo-clcido- 

mastoid  muacle,  and  are 
Fig.  807.  ali    iinited    by    nunierous 

connectinjj  stems  so  that 
thcy  form  a  vcritable 
ple.xu3.  Some  of  the 
nodes  art*  cxccfdingly 
constant  in  position,  one. 
especially,  vvliJili  recfivcs 
numerous  afffrcnts  from 
the  ]inj;fiial  region  and  has 
thercfore  been  termed  the 
principa/  node  of  the 
longite,  occurrinj;  atabout 
t!ic  level  <y\  the  bifurcation 
of  the  coninion  carotjd 
arterj*.  and  a  second  is 
silnatcd  just  above  the 
onio-hyoid  mus<'le.  The 
afffrrnt!!  of  the  grniip  are 
vcry  numerous,  and  may 
be  divided  into  iwo  classes 
according  as  they  take 
thnr  orijipn  in  no<ies 
belong^in^  to  oihergroiips 
or  como  dirrctlv  from 
the  Kmphatic  net-vvoiks. 
BeSongiri^  lo  the  first 
class  and   tenninatinjr   in 

the  more  posterior  nodes  are  the   effercnt .  stems  fnr  the   posterior  auricular  and 

•Anatom.  Anzeiger,  Bd.  xv..  1899. 
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occipiul  nodcs.  wlulc  in  ilic  inurc  anierior  nodes  efferents  from   the   reuophan- 
gcal,  parotid,  subinaxillary,  submeiiuil,  and  superticial  cervical  nodes  tcmiiiialc 

Belonging  to  iht*  skccukI  cl;is,s  and  ttrminaiin^  in  tlie  more  prisierior  nodes 
(l)  a  vessd  uhich  desceiids  directly  froin  thc  occjpital  regioii  of  ihc  sadj)  :  ( 2 »  soi 
stems  from  the  poslerlor  surfacc  ot  ihe  ptiiiia  :  aiid  (3)  &tenib  from  tlie  uppt-r  part 
of  thc  back  of  ihe  ncck.     To  thc  more  aiitenor  iiodes  pass  ( 1  )  the  majoritv  ui  ihe 
stfms  descending  fruin  thc  lutij^ue  ;  (2 J  stems  ironi  the  nasal  inuctiu>  m<rmlini 
the  palate,  and  ihe  upper  purtions  of  thc  jjharynx  ;    (3)  stcms  irom  thc  ctrvi 
porlion  of  the  u-sophagus  ;  (4 )  the  majorit)'  of  the  stems  from  thc  larynx  and  \hv 
which  conie  from  the  cenioU  portion  of  the  tntchea,  and  (5)  the  siems  (roro 
thvroid  jfland. 

Tlic  tfffrenis  from  ihc  lowcr  nodes  of  the  p)e.xus  pass  partiv  to  the  inferior  d 
cervical  tiodcs,  and  parily  unitc  wiLh  thc  efferents  of  these  to  form  the  iiiRuIar  tnink. 
which  is  describcd  belovv. 

The    inferior   deep   cervical    nodes    (Kmphoulaadulfic  cervicalcs    profnndAc 
inf^.'ri^lrcs^  also  termed  ilie  supraclavtcuhir  nodfs,  occupy  the  supraclavioular  triangtc 
nf  ihc  neck,  rcstinj^f  iipon  thc-  scalcnc  muscles  and  upun  the  trunks  o!  ihe  brachi 
plexiis.     Thev  are  fewer  in  number  and,  as  a  rule,  snialler  than  the  sui>erior  di 
cervical  nodes.     In  additiun  to  thc  affcrenU  from  the  superitir  nodes  thev  receive 
a  slem  which  [jasses  direcUy  douiiward  from  the  occipital  rejpon  of  the  scalp  aloi 
the  posterior  horder  of  the  sterno-cleido-mastoid   miiscle  :    (2)    vessels    from 
integumenl  and  muscles  of  the  l(iwer  porlion  of  the  neck  ;  (3)    vessels  Irom  the 
intcfiiiment  of  the  upper   portion  of   the  pcctoral  region  ;    (4)  occasionaIiy  soi 
vessels  froiii  the  arni  whieh  friHnu  tlie  i_tuirse  of  the  cephalic  vein  :  (5)  sonie  efferi 
from  the  brachial  gronps  of  the  a\illary  nodes  ;   and  (6)  vessels  \vhich  pass  to  the 
lo\ver  nodes  of  the  lefl,    rarely  the   right,   side   from    the   liver,   ascending  in  tH 
suspensory  lt]>;ament  oi  thal  or^an,  piercing  the  diaphrajfm.  and  fulluwing^  ihe  coui 
of  the  intenial  mammary  vessels  upward  through  the  lhorax. 

Their  efferents  unite  with  some  of  those  from  the  superior  deep  cervical  nodes 
form  a  siiiple  stem.  the  jugular  trunk  (truncus  jufi>ularis),  »hich  on  the  left  sii 
opens  inlo  the  arch  of  the  thorncic  duct  and  on  ihe  righl  unites  wiih  the  subclav 
trunk  to  form  the  right  Ivniphatic  duct.      Bolh  the  right  and  the  left  trunks,  how- 
ever,  frequently  open  direcUy  into  the  subclavian  vein. 
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The  LvMPHATic  \'essels. 

The  Integument  and  Muscles  of  the  Neck. — The  lymphatic  sicms  arisir 
from  the  subciiLaneuus  and  niiiscular  net-uurks  of  the  neck  open  into  the  pustcnd 
nodes  of  the  superior  deep  cervical  chain. 

The  Larynx  and  Trachca. — The  lyniplialic  net-work  of  the  lar>*nx  U       ^ 
weJI  developcd  over  the  j^reater  portion  of  the  mucous  membrane  and  is  especiallv 
rirh  in  the  rej^ions  of  the  fnlse  vocal  cords  anci  the  ventricles.      Over  the  true  vocal 
cords.  however.  it  is  vcr\'  feebly  developed,  ami  the  enlire  net-work  may  therefi>re  be 
rvgarded  as  consisting  of  two  portions,  one  of  which  issituated  above  the  level  of  the 
true  cords  and  tlie  olher  bclovi-  ihem.     The  two  portions  are  not,  il  is  tnie.  perfecllv 
distinct,  since  thcy  are  connected  by  the  feeble  net-work  of  the  tnie  cords  ;  but  it 
not  been  found  possible  to  force  an  injectJon  from  one  porlion  inlo  the  olher  and 
furthermore.  each  portion  gi\es  rise  to  a  specia!  set  of  eflerent  stcms. 

The   stems  \vhich    arisc   from    the   upper  nel-vork  are    from    ihree    to  six  m 
number  on  each  side.  and   make  iheir  (■xit   from   the  larynx   through  the  late 
portions  of  the  ihvro-hvoiJ  membrane,  in  rlose  proximity  to  the  superior  lar\"nj:* 
artery  (Fle.  806).     They  then  pass  (unuard  in  the  anterior  nodes  of  the  sujn-ric 
deep  cervicd    chain,   some   opening   intn    thc  nr>des  sitiiatetl    in  the  neipbttoriKM 
of  thc  bifiircation  of  the  common  carotid  arlery,  while  olhers,  bending  dounvard. 
terminale  in  lower  nodes.  ^^ 

The  slenvs  from  the  lou-er  net-work  pass  in  two  directions  ;  a  few  small  on^^| 
perforate  the  cHco-ihvroid  membrane  near  the  median  line.  while  the  rest  are  directe^^ 
p<)steriorIy  and  make  their  exil  belovv  rhe  lower  bordcr  nf  the  cricoid  cartilajje.  The 
anterior  stems  pass  partly  to  an  anterior  cervical  node  situated  usuallv  in  thc  me 
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line  between  the  tw<>  cricn-ihyroid  muscles,  amiihcr  iJcscends  over  tlie  islliinns  of 
Ihe  th>Toid  glaiid  lo  tenninate  in  one  ol  the  notlvs  which  reat  upon  the  antL-rior 
surf.ice  oi  the  trachea,  wliile  one  or  two  pass  outuard  along  Ihe  upper  burder 
of  the  lobcs  of  the  thvroid  j^land  and  then  duscend  to  terminutc  in  unc  of  ihe 
superior  deep  cervical  nodes  sitiiated  about  opposite  the  middle  of  the  sleniu-clcido- 
niastoid  muscle.  The  posterior  stems,  vvhich  are  from  three  to  six  in  number,  after 
niaking  thelr  cxit  from  the  lar>'nx.  foUow  ihe  course  of  the  recurrent  larvngcal 
nerves  and  terminale  in  the  recurrential  nodes  situated  in  ihe  course  of  those  nenes. 
some  of  the  Ateni.'!  fre<juently  anastomosin^  to  form  a  plcxus  tthich  descends  along 
the  vagus  nerve  and  may  be  folloued,  in  some  cases,  to  the  inferior  deep  cer\ical 
nodes. 

The  net-work  of  the  trachea  Is  fornicd  of  delicate  and  slender  vcssels  arraiiged  so 
as  to  form  elongatcd  meshes,  anil  ihe  stems  uhich  arise  from  it  enierge  from  tlie 
lateral  surfaces  of  the  trachea,  pas&ing  betvveen  ihe  iracheal  cartilaj^es.  Those  from 
the  upper  part  of  the  trachea  \xiss  to  the  recurrential  nodes,  whilc  the  lower  ones 
pass  to  the  bronchial  ntxle3  situated  in  the  neijjfhborhood  uf  the  bifurcaUon  of  ihc 
trachea. 

The  Thyroid  Gland. — The  lymphalic  stems  from  the  thyroid  gland  pass  for 
the  most  part  to  the  superior  deep  ccrvical  no<iea,  following  the  course  of  the  superjor 
thyroid  artery,  some  of  thent,  ho\vever,  piissln^  at  iirst  direcllv  upward  and  coinin]^ 
into  relation  with  an  aiilcrior  cer\ieal  node  situated  upon  the  crico-lhvroid 
membrane.  Those  \vKich  arise  from  the  lovver  border  of  the  isllimiis  and  from  the 
neighboring  portions  of  the  lobes  are  dircctcd  do\vn\var<i,  and  terminale  in  ihc 
anterior  cen.'ical  nodes  which  are  situated  upon  the  anterior  surface  of  ihe  tractiea 
and  in  ihe  recurrential  nodes. 

The  CEsophagus. — The  cervical  portion  of  the  cesophagus  will  be  considered 
Ic^ether  wiih  its  thoracic  portion  (page  971). 


Practical  Considerations. —  Tke  Lymph' Nodes  of  the  Neck.  —  1.  Thejw/W- 
ficial  ct-rvical  nodes — nnt  invariably  present — -are  found  nver  the  stiTn<i-mastoid, 
along  the  external  juguhir  vein,  between  ihe  deep  fascia  and  the  ptatysma,  and  mav 
be  cnlarged  in  various  aPfections  of  the  exlerndl  ear  and  of  tlie  skin  of  the  face  and 
neck,  or  consecutively  to  infections  of  the  suboccipital  (occipital),  mastoid  (post- 
auricular),  parodd  (preauricular),  or  submaxillary  nodes.  Those  found  posteriorly 
near  the  anterior  bordel"  of  the  trapezius  muscle  enlar^e  ear]y  in  the  secondarv  stage 
of  syphilis  and.  on  accountof  their  accessibility  for  palpation.  are  then  of  diagnostic 
value.  2.  The  {ifef>  cervicai nodes  are  divisiblc.  for  convenicnce,  inlo  iwo  grou[»s  :  (a) 
an  upper  group,  situated  about  and  aboi'c  the  bifurcatiun  of  the  common  carotid  arten.' 
and  ihe  upper  part  of  the  internal  jugular  vein.  some  of  u-hich  lie  parlly  beneath  the 
posterior  edge  of  tlie  sterno-mastoid  and  partly  projecting  into  the  pf>slericpr  cer\ical 
triangle  ;  (rf)  a  Io\ver  group,  found  near  the  lower  portions  of  the  intcmal  jugular, 
exlernal  jugular,  subclavian,  and  transverse  cervical  veins,  and  Iving  almost  com- 
plctcly  beneath  the  sterno-mastoid.  At  the  root  of  the  neck  this  grniip  is  continuous 
externaliy  with  the  subclavian  and  axi!Iary.  and  internally  with  the  niediastinal  nodes. 
Ali  these  deep  cen-ical  nodes  lie  in  or  beneath  the  deep  fascia  and  recei\'e  the 
efferent  vcssels  from  the  superficial  nodes  f  and  ihus  from  their  tributaries  mentioned 
above)  as  well  as  ali  other  lym[)hatics  of  the  head  and  neck — retropharvngeal, 
suprahyoid,  etc.  ^that  do  not  direcdy  communicate  with  the  siiperficial  groiip. 

The  deep  cervical  no<les  are  accor(.Hngly  found  to  be  inflamed  or  eniarged 
consecutive!y  to  a  great  variety  of  conditions, — e.^.y  eczcma,  wonnds  or  ulcers  of 
any  portion  of  the  scalp  or  face,  deiital  caries,  alveolo-dental  abscess.  pliaryngeal 
or  buccal  or  tonsillar  inl^ammation  or  tilccration,  fissures  or  ulcers  or  carcinoma 
of  the  tonguc,  otitis  (externai  or  medial),  rhinitis,  hordeolum.  labial  herpes  or 
chancre  or  epithelioma.  They  may  also  be  enlargetl — though  vsith  great  rarity — 
from  prinKiry  carcinoma  and — Icss  rarelv — from  Ivmpho-sarcoma  or  from  Hodgkin's 
disease.  Fiirthermore,  various  intracnmial  conditions  may  be  follovvetl  by  invnlve- 
ment  of  the  cervical  nodes,  both  snpcrftcial  and  deep.  In  most  cases  ihe  infeclion 
comes  from  the  same  side  of  the  head,  face,  or  neck,  as  the  eniarged  glands,  but 
occasionallv  the  original  le^ion  is  on  the  opposite  side. 
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Sweltings  of  this  deep  chain  ol  gtaiid:> — cspccially  ol  Umst:  bencalli  thc  sitnjo* 
mastoid — may  hc  preseiU  vvitKout  beiiig  distinctly  palpable,  and  are  apt.  in  anv  ax 
severe  eiiough  to  come  to  operation,  to  invotvc  inany  more  nodtrs  than  »cre 
prtvionsIy  suspected. 

One  node  of  the  upper  group  lies  behind  the  posterior  bel!y  of  the  di^asiric  in 
the  angle  bet\vecn  ihe  internat  jugular  and  facial  veins.  Lcaf  has  suggestf:*!  ihii 
it  he  callcd  the  "  jiignlo-digastric"  node.  In  some  afiections  of  tbe  lunsil  aud  *»i 
thc  base  of  thc  longue,  it  cnlarges  and  projecis  in  front  of  the  anterior  [»ortier  ot  tbc 
steriio-inastoid,  iia  conients  being  about  haU  an  inch  beloiv  and  somcuhal  intemalio 
the  angle  of  the  jaw. 

Other  glands  of  thia  group,  which  are  very  constant  in  position.  lic  oitrthe 
insertion  of  the  splenius  capitis  under  covcr  of  the  upper  cnd  of  thc  stcmo-masioid 
and  surroiind  tlie  spinal  acccssory  ner\'c  before  it  perforalcs  the  latter  niusde.  En* 
larg^emcnt  of  iht^se  glands  would  comprcss  the  ncn,'e  against  the  transverse  proccB 
of  the  atlas  (Lcaf). 

The  retropharyngeal  nodes  lle  in  ihe  space  of  ihat  name  (  page  552),  abcmt 
opposite  the  axis,  on  the  rectuy  capitU  anticus  major  and  to  the  inncrsidcoi 
ginsso-pharyngeal  nerve  where  it  rur\es  aroimd  the  l<iwer  Nirder  of  thc  51 
phar\'ngeus.  They  communicate  with  the  upper  group  of  the  deep  nodes. 
niay  be  cnlarged  from  infection  ihrough  the  ovcrIying  miicosa,  as  tbey  art  in 
rdatioti  to  the  bticcal  portion  of  the  pharynx,  which,  on  acconnt  of  its  many  cr>*_ 
or  recesses,  the  largc  amount  of  adcnoid  tissue  present,  its  relatively  direct  e,\pnsurf 
to  mechanical  iniury  and  to  the  current  of  inspired  air  (dr\'ing  it,  rcducing  «$ 
temperature,  and  possiblv  conveying  microbic  irritants),  is  especially  siisceptihle  lo 
iniiammation.  Tliey  mav  aluo  eniarge  as  a  rcsult  of  carles  of  thc  Imdies  of  thc 
cen-lcal  vertebr«.  In  cithcr  čase,  there  may  be  pharyngeal  and  consillar  piun.  car- 
ache,  an<I  other  evitlence  of  g]osso-ph:»ryngeal  irritation.  If  siippuration  occur^  1 
fluctualjng  5wel!ing  appears  vi hich  j^ushcs  the  posterior  wall  of  thc  p!iaryn.x  forttaivi 
(the  retropharvngciU  conncctive  tissue  being  iax  to  permil  of  the  free  movement  ul 
the  pharj'nx  during  deglutition),  depresscs  the  soft  palatc,  nnd  causes  dyspha)>7 
or,  if  lower,  causes  dysp]ionia  and  dvspntea  by  obstruciing  the  laryngeai  opei 
Such  an  absccss  mav  gravitate  along  the  u^sophagus  into  ihe  mediastinum  and 
evcn  rcach  the  diaphragm  ;  or  it  may  cxtcnd  latcrallv  behind  thc  paroiid  and 
vessels  to  thc  side  of  the  neck,  or,  reacliing  the  cords  of  tiic  brachial  plexus.  mav  be 
condiicted  by  them  to  the  posterior  cervical  triangle  or  doun  into  the  a.villa.  Šuch 
an  abscess  should  not  be  Icft  to  sponlaneous  cvacuation.  on  account  of  the  dangtr 
of  its  exteniiion  in  these  dircctious,  or — if  the  abscess  should  suddenly  burst  into  the 
phar\'nx — of  sufTocation  or  of  scptic  pncumonia  if  the  pus  cntcred  the  air-passagcs. 
It  may  be  opened  throngh  thc  mouth.  in  the  mld-linc  of  the  pharynx  (thc  U< 
being  bcnt  ovcr  so  that  thc  pus  won]d  not  run  lnward  the  glottis),  orextcmaUy 
an  incision  along  the  posterior  margin  of  the  sterno- mastoid,  ihegreat  vessels  beti 
pushed  forward  as  the  wound  is  deepcned. 

The  li>wer  group  of  deep  cer\'ical  nodes  eniarge  most  frequcntly  consecutivclv 
to  infection  or  disease  of  ihc  upper  group.  Thev  niso  receive  the  Ivmphatics  from 
the  supraspinijus  fossa  uhirh  fol!nw  the  suprascapular  arterv.  and  those  from  thc 
upper  part  nf  the  deltoid.  Those  that  lic  at  the  verv  base  of  the  neck,  in  thc  sub- 
clavtan  triangle,  or  on  the  omo-hyoid  muscic,  are  not  uncommonly  aficcled  in  the  lattcr 
stagesof  mammarv  carcinoma  (page2035).  They  are  continuous  uith  the  axilluy 
nodes.  while  those  to  their  inncr  side — lying  on  the  Icvalor  anguli  scapul^  and 
scaleniis  medius  jnst  cxlernal  to  the  internal  jugular  vein — are  aiso  often  involvcd  in 
the  upward  extension  of  cancer.  Both  sets  communicate  with  the  mcdiastinaJ  nodrs. 
On  thc  left  side  they  are  in  close  proximity  to  the  thoracic  duct.  The  branches  ol 
the  cer\ical  plexus  pass  nmnng  thc  nodc-s  of  this  deep  ccr\*ical  group. 

In  rases  of  chronic  inHammation  and  cnlargcmcnt  of  these  nodes  thev  \vUI  iisua1ly 
be  found  adherent  to  the  internal  jugular  vein,  which  is  in  close  relation  ti>  most  « 
ihem.  As  ihc  majoriiv  of  them  lie  beneath  the  sterno-cleido-mastoid,  that  muscie 
wtU  often  have  to  be  dividcd  eilher  partially  or  completely  in  operations  for  their 
removal.  Certain  cysb»,  in  most  cases  congenital,  usualH'  snbcutaneous  but  tt-ith  deep 
prolongations  into  the  intermuscular  spaces,  are  found  in  the  neck,  and  are  bel"      ^ 
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be  of  Ivmphatic  origin,  bccause  (a)   tliuv  are  oitcn  associatcd,   and  somclimes 
[iatomicaliy  ccjnaected   with   other    cuny:enital    deJects   uf   llie    lymphalic   systc'iii, 
jch  as  macroglossia  (cavernous  Iymphang'ic)ma  of   the   tunguc)    and   macrocheilia 
[labial  lymphanKioma)  ;   and  (^J  thoy  iire  in   coinniunication  with  the   lyniphatic 
iinks  (RoUeaton). 

THE  LVMPHATICS  OK  THE  UPPER  EXTREMITY. 
The  Lvmphatic  Nodes. 

The  Ivmphatic  nodes  of  the  ann  are  for  che  most  part  confined  to  its  iipper 
jrlions,  the  principal  ^^oup  occurrinjir  jn  the  axilla  and  consisting  of  a  considerable 
Buinber  of  nodes  unitcd  by  connecling  stems  to  form  a  ptgxus  axiUaris.  A  few 
attcrcd  nodes  also  occur  in  the  brachial  region  and  some  are  occasionally  to  be 
found  in  the  antibrachium,  but  they  are  entirely  lacking  in  the  hand.  An  especial 
inlerest  attiiches  to  the  axiilary  nodes  on  ;»ctxjiint  of  ihe  e.vieuiive  area  from  which 
they  receive  afferents,  for,  in  addition  to  .ilmost  the  entirc  lvmphatic  draina^e  of  the 
arm,  thev  also  receive  the  vessels  from  the  anterior  and  lateral  thoracic  walls,  (rom 
the  inanimary  gland,  and  from  the  scapular  region.  The  brarhial  anri  antibrachial 
nodes,  on  the  othcr  hand,  are  rather  to  be  regarded  as  "  intercalated  "  nodes  inter- 
posed  in  the  course  of  certain  of  the  lvmphatic  vessels  ;  some  of  them  lic  superficial 
to  the  deep  fascia,  whi]e  others  are  situated  more  deeply  along  the  course  of  the 
principa)  blot »d -vessels,  and,  consequent]y,  it  is  convenicnt  to  divide  them  inlo  two 
sets  ac<rnrding  as  they  are  superficial  or  deep. 

The  superficial  brachial  nodes  ( Ij-tnphoirliindiitac  cubitales  superficbles)  are 
arrarged  in  t\vo  principal  groiips.  One  nf  ihrse  rests  iipitn  the  brachial  fascja  imme- 
diately  over  the  inlernal  condvle  of  the  humcrus,  and  may  1k-  icrnied  \\\ii  epUrochirar 
group  (Fig.  809).  It  consist-s  of  Irom  one  lo  four  nodes.  of  uhich  one.  the  louest  of 
the  group,  Ls  especially  constant  and  is  termcd  the  epilrockUar  node.  The  remaining 
nodes.  if  pre-seiit.  are  situated  along  the  course  of  the  fjasilic  vein.  one  fre<|uently 
lying  almost  in  the  median  line  of  the  arm  a  short  tiistance  above  the  bend  of  the 
elbow.  The  afferents  of  the  epttrochlear  nodes  are  the  superficial  vessels  of  the 
forearm  and  hand,  especially  those  which  pass  upward  along  the  ulnar  border  of 
the  forearm  ;  thcir  cfferents  pass  up\vard  along  the  basilic  vein  and  join  the  deep 
vessels  where  the  basilic  vein  dips  tlovvn  to  join  the  brachial. 

A  second  group.  which  may  be  termed  the  df/to-perlora/  group.  consLsts  of  from 
one  to  four  nodes  situated  along  the  course  of  the  cephalic  vein,  in  the  groove 
between  the  delloid  muscie  and  the  clavicular  portJon  of  the  pectoralis  major 
(Fig.  809).  They  are  not  abvays  distinguishable  and  are  usually  quite  small. 
They  are  interposed  in  the  course  of  the  delto-pectoral  lymphatic  steni  uhich  passcs 
upward  in  the  groove  and  opens  into  the  subclavicular  group  of  axLllary  nodes 
or  occasionally  into  the  inferior  deep  cer\*ical  nodes. 

The  deep  brachial  nodes  sometimes  include  some  small  nodes  occurring  on 
the  lymphatic  stcniii  whjch  aQX'<)nipany  the  nlnar  and  radial  bi ood- vessels,  but  thcse 
nodes  are  relativcly  incotistant.  0(  more  frefiuent  nccurrencc  is  a  group  of  two 
or  threc  sniall  nodes  ( I)  nipKoj^landulac  cubitales  profundae )  which  CK'cur  upon  the  stcnis 
accompanving  the  brachial  artery  and  are  situated  al  about  the  luiddie  part  of  its 
course.  Their  affercnfs  are  the  deep  lymphatics  of  the  forearm  and  their  effcrents 
pass  upward  to  terminate  in  the  hunieral  nodes  of  the  axillary  group, 

The  axillary  nodes,  uhich  are  ombedded  in  the  arcolar  tissue  occupying  the 
axillary  space.  vary  in  number  from  sixteen  to  thirty-5ix.  Some  of  them  are  usnall/ 
of  considcrable  size.  cspeciallv  in  those  cases  in  uhich  thcir  number  apfiroaches  the 
lower  limit  mcnlioned,  for  it  is  a  general  rule  thal  the  size  of  the  n(xles  In  any  group  is 
inversely  proporlional  to  their  number  :  but  it  seems  probable  thal  in  addition  lo  those 
which  may  lie  observed  macroscopicallv,  exceedingly  small  ones,  approaching  micro- 
scopic  size,  also  occur,  and  that  thcse.  tmdcr  pathological  conditinns  or  after  removal 
of  the  larger  ones.  may  increase  in  size  and  form  addiiional  or  new  foci  of  infection. 

Although  united  by  connecting  stems  to  form  a  plexu8,  ihe  axillary  nodes  may 
be  divided,  according  to  their  position  and  the  sourcc  from  \vhich  thcir  afiercnts 
come,  into  a  number  of  more  or  less  distinct  suligroups  rFigs.  808.  814»,  and  of 
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these,  four  ari:  tcrininals  for  lyn)phatit:  stcms  coming  from  the  arm  and  Uic  ilioracK 
»alls,  wWi\ič  lwo  othurs  form  relajs  lHrtwt;en  these  terminal  nodes  and  thc  subcL\ un 
trunk  by  which  llie  lyinp)i  from  llit  tutire  .-ixillary  plexua  is  conveye<I  to  tht  ngbt 
lytnphatit:  ducl  or  to  the  arch  of  thc  thoracic  duct. 

1.  The  brachiai  subgroup  is  coniposcd  of  a  niimber  of  ii&uany  largc  nodcs. 
arrangcd  in  a  chaln  along  ihe  n.\illary  voin,  for  the  most  |Kirt  along  its  Jnnersurfacr. 
althuugh  a  notic  is  tu  be  fouiid  bcliind  it.  bi.-twecn  it  and  llie  subscapular  muscit 
The  ajftrcnis  of  ihis  group  come  from  the  arm  and  include  almost  thc  cnitre  j« 
of  coliccting  stcms  from  thal  rcgion,  only  one  of  them.  thal  which  accumpanies 
the  tephalic  vein.  |)assing  to  another  group.  Their  cfferettts  pass  partJv  to  the 
intennediaie  subgroup  of  the  axiilary  plexus,  pardy  to  the  siibciavicular  subgruup, 
and  partly  to  the  lQWcr  nodes  of  the  inferior  deep  cervical  group. 

2.  The  antt^rior prrtoral  subgroup  ts  composcd  of  two  ur  threc  usua]ly  smaU 
nodes  situaled  over  ihe  second   and  thlid   intercostal  spaces,  beneath  thc  Iow(t 

Fia.  S08. 
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border  of  thc  pccloralis  major  musclc  and  antcrinr  10  thc  long  tlioracic  arte 
Thcv  roccive  affrrenti  from  the  integument  of  tlie  anterior  surface  of  thc  thor 
from   the  pectoral   miiscles,  nnd   from  thc  mamniar\-  gland.      Their  €ffcrmts 
partly  to  the  intennediaie  and  parilv  to  thc  subchivicular  subgroup  of  the  aXL 
nodes. 

3.  The  mferior  pecioraf  subgroup  is  composed  of  ta-o  or  three  sniall  nodts. 
situated  eithcr  upon  or  postcnor  to  th*-  long  thoracic  arter)*  over  thc  fourth  and  fifth 
intcrcostal  spaces  or  evrn  higher.  Thcv  rcceive  their  afferenis  mniniv  fnira  the 
integument  of  the  latenil  wa!l  of  the  thorax  and  from  the  subjacent  musdcs,  and 
their  effermls  pass  tn  the  nodes  of  the  intermediate  subj^-roup. 

4.  The  subscapuiar  subgroup  ( Ivmphiifilnndulac  Kiibscapulares )  consisls  of  a  chain 
ol  nix  or  more  nodes  silualrd  along  the  roiirse  of  ihn  .subscapuiar  artcrv,  and.Ji 
addiiion.  incliides  two  or  (hree  nodes  which   rest  upon  the  dorsal  surface  o( 
scnpula  in  the  groove  between  the  teres  major  and  niinor  muscles.      The  a^itr 

•  Archiv  f.  klin.  Chirurgie,  Bd.  Ixiv.,  1901. 
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come  from  thc  iiilcKiirucnl  and  initsulcs  oi  tlic  lovvcr  pari  uf  Lhc  ncck,  (rom  ihc 
tlorsal  surlace  of  lliu  thoni\,  and  iroin  ihe  scapular  regio«  ;  thc  ejjfcrfnti  pass  inainly 
to  ihe  nodes  of  thc  inlt-rinediald  subgroup. 

5.  The  itilentitd iaie  subgroup  cunsists  of  a  number  of  rather  large  ntidts 
imbetidud  in  the  adijHise  tissue  \vhich  occupics  thc  imcrval  birtuccn  lhc  laieral  ivall 
of  lhc  thorax  and  ihu  uppcr  part  ol  ihe  long  llioracic  vcin  as  it  bciids  <nilward  lo 
open  into  the  terrniiKil  pari  oi  ttic  axillary  vein-  It  receive»  tf^t/r«/«  from  ali  the 
tertninul  .subj^roiips  t>f  thc  axillary  plexus.  and  its  cjffcrcnts  pass  to  tlic  iiodcs  uf  thc 
subclavicnlar  subgroup. 

6.  The  subciavUular  subgroup  consists  of  from  six  to  tuelve  nodes  situatcd 
near  tlie  a])ex  of  thc  axilUry  spacc.  parily  bcneath  llic  pcctoraHs  niinor  and  p.'irily 
abovc  tlic  up]>er  bordcr  of  that  muscle.  Tlicy  constitutc  thc  linal  link  in  dic 
axillar}'  chain,  since  lhcy  receive  as  afferents,  eitlier  direcily  or  indirectly  through  lliu 
Intcrmediate  nodes,  thc  cffcrcnts  from  ail  thc  othcr  subgroups.  Their  cffercnts  unite 
to  form  a  trunk  of  considerablc  sizc,  lhc  subclavian  trunk  (tnincus  subda^ius), 
wliich.  fiijiu  its  oiigin  oppositc  ihe  first  intercostal  space,  passes  almost  \  L-rlica]ly 
up\vard  over  thc  subclavian  vcin  to  open  into  it  ncar  its  junclion  wilh  llie  cxtenial 
jugniar.  01  cIsc  to  uintc  wilh  thc  jugular  trunk  on  llic  right  sidc  or  to  open  inlo  Uic 
arch  of  thc  ihoracic  duci  on  the  left  sidc.  In  additioii  to  this  principa]  termination 
one  or  more  of  thc  subclavicular  cfferents  u:juaUy  pass  to  une  of  tJic  lower  nodes  of 
the  inferior  deep  ccrvical  group. 

The  independtml  lerminatioii  of  ihtr  sulK-lavian  trunk  in  the  Hulvlavi.-ut  vein  U  pruhaMv  thc 
mtist  fn*c|nent  .irr.-in;:^nifnt,  bul  thf  ex;ict  (»sition  of  its  jiindinn  uitli  the  vein  is  v.-mnblc*.  Musl 
(re(Hit-Tit)y  ii  tn)piiL*s  at  thtr  an^Ie  fnrmtO  by  tht;  jimciltMi  oi  lhc  subclavian  iind  initrmal  jugular 
vfiiis.  biit  it  niay  lerniinaie  upuii  ihr  superiorsurfai-i-of  tlie  snliclavian  vein  s<miedistancf(i  cm.) 
away  from  thtf  aii^lf,  .-iiiil  ()iiite  freqnently  il  o|>en<i  ii|H.)n  lhc  »iiterior  surfneL*  of  lhi>  vcin,  ur,  in 
rnrer  instances,  npi^n  its  posierior  siirfacc.  Not  unfrfqiicndy  iwo  dr  even  more  subchivian 
tninks  occur.  and  in  such  cases  one  ni;iy  unite  wiih  the  jugular  tnmk.  or,  if  on  the  k-fl  side,  open 
into  the  Hreb  uf  Ihi;  ihoracic  diict,  whilp  iIk*  uthfr  terniinalfs  ilirveMy  in  thc  vt-ln. 


Fic.  Soo 


f>o<ic 


The  Lvmphatic  Vessels. 

Thc  lvmphatic  vcssels  of  ihe  upficr  Hmb  are  divisiblc^jnlo  lwo  groupa  according 
as  thoy  lie  superficial  lo  or  beneath  the  deep  fascia. 

lhc  superficial  vessels,  \vhicb  are  far  more  mimeroiis  than  thc  deep  onea,  have 
their  origin  in  the  subculancons  net-work  \vhich  occurs  ihrougliout 
the  entirc  extent  of  the  Hmb,  but  is  espcciallv  devcloped  upon  thc 
pnimar  snrfare  of  the  hand  and  upon  the  fingcrs  f  Fig.  810).     Tbc 
net  work  of  each  digit  tcnds  to\vard  its  sides  and  at  ils  base  uuitcs       \ 
with  lliosc  of  the  adjacent  digils  lo  form  a  number  ol 
stems  which  jmss  upward  upon  the  dorsal  surface  of  thc   Ofito-prctora 
hand.  for  the  most  part  over  the  intermctacarpal  spaces, 
aIlI)r)Ui;habun- 
dant     anasto- 
moscs     occur 
betwecn     lhc 
vessels      of 
neighbor  ing 
sjKiccs  so  ihat 

an  open  dorsal  nel-ttork  is  formed.  Thc 
slems  which  arise  from  the  net-works  of  the 
inner  bordcr  of  the  little  finger  and  of  the  outer  border  of  the 
index  also  pass  ii]jviarti  npnn  ihe  (iorsum  of  the  hand,  Iving 
respectivelv  lowar(i  its  inner  and  outer  borders.  and  thc  nct- 
work  of  the  thnmb  is  rlrained  by  vessels  whirh  pass  upwnrd 
on  i:s  (iorsal  surface.  From  thc  central  portion  of  thc  palniar 
net-W(.trk  stime  small  stems  pass  decply,  penetniling  lhc 
palniar  aponeurosis  to  join  the  deep  Iymphatic  vessels,  but 
ils  remaining  fK>rtions  radiale  in  aH  direclinns  to  join  the 
stems  of  the  dorsal  net-work.     Thus,  thc  distal  portions  of  the  net-work  converge 


BphrocMrar  node 


Superlicia)  Irmiihiitic  vcwlii  of 
iipprr    Umi';    ■^rmtiJiiiKTiinimilic- 
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toward  the  webs  of  the  lingers  and  pH%  dorsall)*  to  jutn  the  sttemii  which  pa^s  iipv-ud 
over  the  intermetacarpal  spaces  ;  ihc  inner  portions  pass  over  into  a  nurobcr  u(  snoD 
stcms  which  curvt^  aroiind  the  inntr  hnrdt^r  of  the  hantl  to  join  the  stenis  coming  IroBi 
the  little  hnj^er  ;  the  outcr  portions  similarlv  enipty  into  the  stems  coming  frčim  thr 
outer  sudace  of  the  index  rtngcr  and  froni  ihe  thmnh  ;  \vhile  the  proxin    '  15 

give  rise  to  a  number  of  slcms  which  pass  iipwarfl  aloii«-  ilie  anterior  su.  i* 

iorearin.  The  arTangeiiient,  indccd,  is  vcry  similar  to  ihat  ioUowed  by  tiic  \«ni 
At  iho  vvrist.  llieii,  ihere  are  a  consideruble  number  (about  ihirtv,  niore  cjt  lessj 
of  longitudinal  stcms  which  are  airanged  in  two  groups,  one  of  which  is  dorsat  mA 
the  other  venlral  (Kigs.  810,  811).  Tlie  formcr  consists  of  ihe  stems  \»hich  drain 
Lhe  digital  net-works  and  che  distal  and  lateral  |K)rtions  of  the  palmar  net-K^ork. 
whilc  the  lattcr  is  fomied  of  stcms  arising  from  the  proximal  portion  of  the  p-ilmv 
net-work.      As  t]iey  asccnd  the  ann   ihcse  stems  receive  aflerents   frum   the  sub- 


Fig.  810. 
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Fig.  811. 
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V\ii-  flio.  piitiTiar,  Fig.  Bit,  dor^il  furfacp.     SupeTRcul  tliKiUl  iivl-warkft  •)>>  cnply4 
T  lilcms  (h,  C),  vihivh  atc  iributar^  ta  Iniiiks  on  loicarm  <rf)  i  supcrficiBl  pataiar  iniH  i 


cut^neoiis  nci-work  of  the  forearm,  and  at  the  same  tirne  anastomose  with  one 
anuthtr,  so  that  ihcir  nunifn-r  diminishes  graduallv  as  thev  ascend,  until.  al  about 
lhe  middle  of  lhe  brachitim,  chey  are  reduccd  almosi  to  half  the  original  number. 
As  they  approach  the  cIbow  {Fig.  8og),  the  stems  of  the  dorsal  group  dividc  into 
two  sets,  which  curve  fonvard,  one  around  the  outer  border  and  the  uther  around 
the  inner  border  of  the  forearm.  so  that  abovc  the  clbow  ali  the  principal  stems  att 
sitiiatcd  upon  the  anterior  ( ventral)  surface  of  the  ami.  an  arrangenient  which  again 
rccalls  that  presented  by  the  vcins. 

Jiist  ahove  the  bc^nd  of  the  ellKiw  one  or  two  of  the  inner  stems  pass  into  the  ^ 
epitrochlear  nodcs  (Fig.  809).  uhose  elTereiits  pierce  the  hrachial  fascia  to  ein|^H 
into  the  deep   brachial    Iymphulics.   but  lhe  niajoriTy  of   tbe  remaining  !>lems  pSIH 
directiv  upward  along  the  anterior  surface  of  lhe  bracliiurn  lo  terminate  ahnve  in 
the  hrarhial  nodes  tjf  the  a.\ilhiry  plexu.s.     The  nujst  external  steni  foHoHs.  howe\'tr, 
a  differcnt  course  (Fig.  809),  acotmpanving  the  cephalic  vein  along    the   groa**« 
between  the  deltoid  and  pectoralis  major  niuscles  ;  aEier  traversing  the  ddto-pectoral 

*  Description  et  iconoKTnphie  des  vai.sseaux  l>-mphaiiqucs,  1B74. 
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nodes  it  perforatea  the  costo-coracoid  membrane  and  icrminates  in  one  ol  the 
subclaviaiiar  nodes  or,  more  rarelv,  iollows  the  coursc  of  llic  jugulo-ccphalic  vcin 
over  the  clavicle  aiid  cerminaies  in  ttne  of  the  lower  inierior  tleep  cervical  nodes. 
Froni  the  net-\vork  of  the  posterior  suriace  of  the  brachium  a  number  of  small  stems 
arise  and  pass  obltqiiely  iipward,  tho.so  Iyiny  tou-ards  the  outer  border  of  the  arm 
cun-ing  around  it  to  join  the  outer  main  stems,  while  the  inncr  ones  partly  jmn  the 
inner  main  stems  and  partiv  tenninate  in  the  sul^scapular  nodes  aluiig  with  tile  vessels 
from  the  posteri(»r  siirface  of  tlie  shoulder. 

The  deep  tyinphatics  of  the  arm  are  much  less  numeroua  than  the  super> 
hcial  ones  and  folKnv  the  conrses  of  the  main  blood -vessels.  iisually  corresponding  in 
numbcr  uiih  the  ven;e  comiies.  They  occur  in  company  with  the  radial,  ulnar, 
anterior  and  posterior  interosseous,  and  brachial  vessels, 

The  radiat  hmphatics  are  f<ir]iicd  by  the  uiiion  uf  tuo  sterns,  one  of  which  fo1Iows 
the  course  of  the  main  stem  uf  the  artery  from  the  deep  pahnar  arch,  whilp  the  other 
accompanies  the  siiperfirial  volar  arti?r\'  from  the  superhcial  arch.  They  comc 
tojfcthcr,  usually  a  short  distance  abovc  the  Mrist-joint,  to  form  two  stems  whieh  pass 
iipivard  along  the  Artery  and  may  tra\erse  one  or  two  small  and  ineonstant  nodes. 
They  tcnninate  by  uniting  uitli  the  ulnar  stems  to  form  the  brachial  Ivmphatics. 

The  ttliiar  Ivmphatics  are  also  formcd  by  the  union  of  two  stems,  which 
accompanv  the  deep  and  superiicial  branches  of  the  ulnar  arterj'.  They  acrompany 
the  ulnar  artery  up  the  forearm,  occasionallv  traver>iing  one  or  two  small  nodes,  and, 
near  their  union  with  the  radial  stems  below  the  bend  of  the  elb<iw,  they  receive  the 
ateins  which  accompanv  the  anterior  and  posterior  intcrosscoiis  arterics. 

The  brachial  lympkaiics  are  two  in  numbcr  and  are  formed  by  the  union  of  the 
radial  and  ulnar  stems.  They  accompanv  the  brachial  arterv,  traversing  thrce  or 
fuur  mxles  in  their  course  and  receiving  the  effercnts  of  the  cpitrochlear  nodes.  or, 
these  failiiig.  the  inner  stems  of  the  forearm.  They  Icrminate  in  the  brachial  nodes 
of  the  a.YilIary  plexus,  especial]y  in  one  which  usuaily  lies  between  thd  axUlary  vela 
and  the  subscapular  musclc. 

Practical  Considerations. —  The  LvmphNodes  of  t/ie  Axilta  and  Upper 
Ex(remi(y. — The  palm  ha!>  rclativelv  few  large  Iymphatics  (as  it  has  fcw  superficini 
ner\*es  and  bloud-vessels)  ;  hence  wounds  of  the  fmgers  or  of  tlie  dorsum  of  the 
hand,  where  the  lymphatics  are  of  largcr  size,  are  more  commonIy  followed  by 
lymphang:ilis  than  are  wounds  of  ihe  palm.  Nodes  are  occasionaIly  found  along  the 
course  of  the  arteries  of  the  forearm  and  arm,  but  are  inconstant  and  not  of  great 
practical  importance.  One  or  two  beneath  the  deep  fascia  on  the  flexor  surface  of 
the  clbow  and  on  a  Itfvel  ttith  the  interna)  condyle  or  an  inch  or  two  abovc  it,  are  less 
variable  and  are  sometimes  palpably  eniargcd  "m  syphilis  at  the  tirne  of  the  early 
general  adenopathy. 

The  axillary  nodes  will  be  almost  Bufticiently  described  in  relation  to  ihe 
subjcctof  mammary  canccr  (page  2035).  Further  reference  to  them  will  be  found  in 
the  description  of  the  axilla  (page  581}. 

These  nodes  mav  ije  the  primary  seat  of  Ivmpho-sarcoma,  mav  be  the  subjert  of 
tuberculous  or  svphililic  enlargement,  and  are  constant]y  infectcd  after  septic  wounds 
of  the  hand,  forearm,  or  arm.  and  less  frequcntly  from  woimds  in  the  remaining 
areas  which  drain  into  them,  viz.,  the  cervical  region  ovcr  ihe  trapczius  muscle,  the 
dorsal  region,  the  lumbar  region  as  far  down  as  the  Icvel  of  the  iliac  crest,  the 
abdnminal  region  abnve  the  umbilicus.  and  the  front  and  sidesof  thethoracic  region. 
Their  progressive  enlargement  widens  the  axil]a,  rendcr«  it  more  shaIlow  by  pushing 
its  floor  downward.  makes  the  anterior  fold  prominent,  and  increases  ihe  space 
between  the  outer  border  oE  the  scapula  and  the  ihoracic  wal!.  Axillary  abscess 
commonlv  originates  in  these  nnr!es,  ccjnsecutively  to  sepsis  elsewhere,  as  in  the 
regions  mentioned.  or  after  shoulder-joint  supptiration.  or  mammarv  infectJon,  or 
ciiries  of  an  up[)er  rib.  Siich  an  absress  will  produre  rapidly  the  same  phenomena  as 
those  caused  by  a  gro\vlh.  It  may  make  ils  way  behind  tlie  clavicle  into  the  supra- 
clavicular  fossa  by  folKnving  the  cords  of  the  brachial  plexus#  or  may  gravitate  down 
the  arm  along  the  course  of  the  vessels.  It  cannot  come  directiv  forward  nn  accnunt 
of  the  pectoral  muscies  aiid  clavi-pectoral  fascia,  or  d<.)wnwartl  on  account  of  the 
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axitl.iry  fascm,  or  backvvard  by  reason  of  thealtarlinicnt  of  iheserratu^i^Smtofhe 
scapiiia,  or  mit\v,-»rH  or  inwarcl  becaiise  of  thc  upjicr  liinl>  aiul  tbc  uall  of  tho  ihofki. 
Iistiould  he  opincd  half  way  bctwccii  ihe  antt^rior  and  jK^slerior  iolcbt  ncar  tW 
inner  ur  ihoracio  uall. 

THE    LVMPHATICS   OF   THE  THORAK. 

The  Lvmph-Nodes. 

Certain  of  ihe  nodes  which  have  been  descrihed  as  belonging  to  ihc  astlbr? 
plexus,  naiiictv.  those  tonuiug  llic  antcrior  and  infcriur  pectonil  stibj»r*jups.  uiigfal 
well  be  coiisidcrcd  aa  btlonj;iiij(  tu  thc  thoracic  sel,  since  ibeir  afic-rt-iils  dniin  ihe 
anterior  ajid  litcral  \valls  of  the  thiirax.  On  acLouiu  uf  thfir  situatiuii.  htmcver,  as 
well  as  their  intimaiL-  conncciion  by  tffcrcnts  \vith  thf  intennediali--  and  bubclaiictUar 
axillary  nodcs.  thev  are  more  ct.>nveni<rnt!y  c!;LSM.ti  willi  !bcaxillar>-  sct. 

The  romaining  thoracic  nodes  may  bt-  dividcd  inio  iwo  scts  according  as  U>cy 
occur  in  coimcclion  \viih  ihe  thoracic  walls,  paricial  nodes,  or  with  ih«  vtscera, 
visceral  nodes.     t)f  ihu  parietal  n<xleB  lln-Tu  aru  two  prinri[>al  f^roiips. 

The  sternal  or  internal  mammary  nodes  ( lyin}iho^]ani)ulae  stemaln  >  lomi 
two  chains  which  estund  upuards  upou  ihc  inner  surface  of  the  anlerior  ihoradc 
wall,  along  ihecourse  of  the  internal  mammary  blood-vcssels  (Fig.  812).      Thev \^ 

in  numfjer  fr^m  four  10  im. 
^*^-  *'^  and  are  siiHiHtecl  at  the  anle- 

rior or  sternal  ends  nf  thref 
or  more  ttf  thc  iipper  inicr* 
co!^tal  sj-uices.  rosling  upoo 
the  interna]  inlcrcc*slal  mi»- 

i>tcKo*t«i Dodc ^^&     ^^l|P-  '/11/  A  clesand  iieing  covered.snfar 

i^    —^  _,n.L  riiv««^    r-  w  ^^  ^*""  lower  members  ol  the 

«3^^— S»*^^^rJif  liirjTj*/        T  g™"r'  ^^*^  eonrerneii,  l)y  sit]« 

of  ihe  iriAni^iilaris.  šlcmi 
Their  ajffcr^nts  coine  fnDro 
ihe  an  lerior  diaph  ragiiiatit 
nodes.  from  the  iipptrr  pcj- 
tions  of  ihe  rectus  aj^doiiiinis, 
from  thc  anterior  pctrlions  of 
the  inicrcostal  musclcs.  Iroo 
llie  integument  ovcr  the  slcf- 
num  and  cttstal  cartilages, 
and,  to  a  certain  exlenl,  from 
ihf  niamniarv  j;lands.  Sin« 
thc  nodea  are  arranged  in 
the  form  of  a  chain.  the  ffftr- 
cnis  from  the  loucr  nieniberj 
of  thc  series  are  afterenls  for 
thc  higherones;  ihe  terminal 
efferents  asuallv  itnite  to  form 
a  .single  3tem  which  joinslhe  efferents  of  the  anterior  me<liastinal  and  bronchial  nodes 
to  form  tlie  bronclHi-mediastinnl  tnnik  fpage  968  ). 

Tiic  intercostal  nodes  ( IvniphoLilamliilae  intcrcostalcs)  are  situated  along  the 
courses  of  the  intercostal  aneries,  the  principal  and  most  constant  memlx-rs  of  ihc 
scries  bcing  sltuated  trmards  the  posterior  extremitics  of  the  inlerci^lal  spaors. 
Some  nodes  w]ilch  occiir  in  the  laleral  portions  of  the  spaces  are  inennManl  and 
always  smali  ;  thev  are  uauallv  situated.  \vhcn  present,  at  ihe  point  w'here  the 
intercostal  arteries  give  ofT  their  latenU  perforating  branches. 

The  affi'reiitx  ni  the  intercostal  nodes  drain  the  posterior  portions  of  the  inter- 
costal spaces.  Thr  rfferrnis  of  thp  Iower  meml>ers  of  the  serics  unite  ti>  form  a  stem 
which  passes  downward*and  terminates  in  the  receptaculum  chyli,  while  ihoso  faiHn 
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upper  spaccs  are  clircctcd  niurc  nr  less  medially  to  open  into 
tthuracic  tiuct. 

The  vUct-Tiil  ncnlcs  of  thc  Llii)rax  may  be  ;irrangeci  in  thrct  miiin  groups,  one 
rconsistinj;  of   the  nodes  situuted    in  tht*  ariterior  niediastinuni.  a  second    uf    lliose 

situated   in  the  posturior  mecliastinnni,   and   a   ihird  of  ihose  \vhich   occur  in   the 
■  neighborhood  ot  the  bi/urcation  of  the  trachea  and  alonjj  the  brouchi, 
P        The  anterior  mediastinal  nodes  t  hmphottlonihtlav  laediatštinalcs  anicriurea) 

Sire  arranj^ed  in  lun  groups.  une  of  \vliioh  occun*  in  the  lou-er  and  the  other  in  ihe 

upper  pari  of  the  mcdiastinum.     The  nodcs  of  the  1owct  group.  termed  the  diaphrag- 

niaiic  nodcs,  are  from  three  to  four  in  number,  and  are  siluated  iipon  the  anterior 

pari  of  the  upper  surface  of  the  duiphrajjni,  iinmcdiateiv  behind  the  xiphoid  proccss 

of  the  sternniTi  ;  their  afferents  rom:;  from  the  diaphratrm  and  from  the  upper  surface 
,  of  the  liver,  and  their  cffercuts  pass  to  the  lower  decp  cervical  nodes.  folJowing  the 
Jcourse  of  the  interna!  mammary  \esaels. 

The  upper  jj:roup,  that  of  the  cardiac  nodfs,  is  composed  of  from  eight  to  ten  nodes 

situated  ujjon  the  anterior  surfaces  tif  the  arch  of  the  aorta  and  the  left  ijjnominatc  vein. 

Thev  reccive  afffrents  froin  the  anterior  surface  of  tlie  perirardiiiin  aiici  lhynius  jjland 

and  from  the  sternal  and  bronchial  nodcs.     Their  efffrents  pass  npward  and  unite  witli 

those  from  the  bronchial  nodes  to  form  the  broncho-inediastinal  triink  (pajjegGS). 
The  posterior  mediastinal  nodes  (Ivmpboijlanduluu  med  lasti  nalcs  postcriores), 

cijjht   to  twelve   in   number,  are  situated  along  th«  thoracic  aorta  in  the  posterior 

mediastinum.     Their  afferents  come  from  the  ccsophagus,  the  posterior  surface  of 

the  pcricardinm.  and  the  upper  surface  of  the  tiver,  while  their  efferenh  open  inainly 

into  the  tlinracic  duct,  a  fcw  pas»iing  to  the  lironchial  nodes. 
I         Two  or  three  small  nodes  which  may  be  rcjrardc<!  as  belonging  to  ihis  group 

occur  upun  the  convex  surface  of  the  diaphragni  in  the  neighborhood  of  the  opening 

for  the  inferior  vena  cava.      rhey  reccive  afferents  from  the  diaphragmatic  nei-work 

and  alsii  frf>m  the  snperlirial  not-Aork  nf  llie  npper  snrfare  of  (lie  liver, 

The  bronchial  nodes  (^limptio^luiiditlac  bronchialcs)  on  account  of  their  number 

and  siiie  are  the  most  im-  _        _ 

portant    of    the    ihoracic  ^*^'     '^' 

nodcs,   and  for   the  con- 

venience     of    description 

they  may  fje  regarded  as 

forming  three  subgroups 

(Fig.  H 1 3).     One  of  theso 

is  formed  by  th«.-  traeheal 

nodes      (  Ivmptiuiiluadulac 

tracheales),   seven  to  ten 

in    number   and    situated 

on     either    side    of    the 

lower  part  of  the  trachea. 

Thosc    upon     the     right 

side  are  as  a   nilc  more 

nnnierousand  largertlian 

those   on    the    left    side, 

varying  from  the  size  of 

a   pea  to  that  nf  a  bcan 

in   the   normal  condiiion. 

A     secnnd    subgroup    is 

that  of  the  bronekiai  nodes 

]jro|)er,  from  ten  to  tvelve 

in  number  and  situated  in 

the  angle  formed  by  the 

r  1  -,  Tncbcml  and  branehlal  l>-raph-Tiodes,  vtcwcd  rran  behind.    If/aJlf.'} 

ror  the   most  part  large, 

thosc  beneath  the  right  bronchus  being  usuany  larger  and   more  numerous  than 
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thosc  beIow  the  Icft  one.     The  third  siibgroup  is  formed  by  thc  pulmonary  n, 
usually  ui  sniall  :»i2c  aiitJ  :iituatcd  iii   thc   hilu:i  uf  thc  lungs,   betu  cen   thc  kigi 
divisioris  oi  thc  bronchi. 

Thc  ajffcrents  of  the  bronchial  mides  are  (i  )  from  ihe  lunga.  (2)  from  thc  W 
part  ol  the  triichca  and  from  thc  bronchi,  (3)  from  the  hearl,  and  (4J  iroin 
pDsterior  meduistinal  nodes.     Their  tfferents  niay  eilhcr  [lass  as  a  numbtr  vh  s»i 
to  the  thoracic  duct  or  directly  to  the  siibcJavian  vcin  on  the  right  sidc,  bui  mi 
frcquent]y  they  unitc  to  form  a  siiiglc  stcm,  with  which  liie  stems  coniiiig  fmm  t 
stemal  and  anterior  inediaHtinaJ  nodes  unite  to  lurm  a  singlc  broncho-mcdiastinal 
trunk  (truncus  bronchoincdlastinalis),  which  passes  upuard  tnward  thc  cunAufn< 
of  thc  inlcrnal  jugular  and  subckvian  veins.      It  citlier  opcns  independentlv  into 
subciavian  vein.  which  is  thc  innst  iisu;U  arrangenient,  or  cIsc,  on  thc  rigbi  sidc. 
unitcs  with  thc  subciavian  and  jiigiilar  triinUs  to  form  ihc  right  lymphaiic  duct  or, 
the  Icft  sidc,  it  uiiilcs  uitli  the  ^uliclavian  trunk  to  open  into  thc  arch  of  ihc  thoradc 
duct,  into  which  it  niay  also  open  directly. 


The  LvMPHATic  Vessels. 

The  cutancous  lymphatics  of  the  thorax  form  a  rich  net-uork  exicndi; 
throughout  the  subcutancous  tissuc  and  being  conllnuous  above  with  the  subcutanct 
net-work  of  the  cer\'ical  region  and  below  with  diat  of  the  abdouicn.  F-rom 
net-work  of  the  anterior  surface  a  considerable  numlier  of  stcms  arisc,  which 
oiitward,  the  upper  ones  almosl  horizontally  and  the  Iower  ones  obliqucly  up«ard 
and  oulward,  to  terminale  in  the  anterior  pecioral  nodes  of  thc  axillary  plc 
(Fig.  S14).  These  stems  form  the  principal  ]wth  of  thc  anterior  thoracic  drain 
but,  in  addition,  some  stems  uhich  arise  from  the  upper  portion  of  the  nei-no 
pass  upward  over  the  claviclc  and  lerminate  in  some  of  the  lower  inferior  de 
cervical  nodes,  and  from  the  portions  f>f  thc  nctwork  ncar  thc  median  line  shoi 
stems  perforate  the  intercosial  spaces  and  terminale  in  the  sternal  nodes.  Kunher« 
more,  il  is  to  be  noiod  ihat  the  net-works  of  either  side  are  continuous  across  thc 
median  Hne  over  thc  surface  of  the  slernum.  and  there  raay  consequcnlIy  be  a  ccrtain 
amount  of  crossing  in  the  Ivmph  flow,  ihal  coming  from  the  more  median  portions 
of  the  net-work  of  the  right  half  of  the  anterior  thoracic  wall,  for  instance, 
terminaling  in  the  left  axi]Iar>-  nodes.  Thcse  decussating  paths  are,  however,  oi 
comparatively  little  importancc  except  in  cases  of  stoppage  of  the  normal  flow 
the  axillary  nodes  of  the  same  side,  and  in  such  cases  a  collatcral  drainagc 
aiso  be  established  for  the  lower  portion  of  the  thoracic  nalls  through  thc  abdomi: 
Ivmphalics  to  the  inguinal  nodes. 

Upon  the  lateral  portions  of  the  thorax  thc  net-work  gives  rise  to  some  hali 
dozen  stems  which  pass  upvvards  to  terminale  in  thc  inferior  pectoral  nodes  of  the 
axillary  plexus,  and  from  the  nel-work  of  thc  posterior  thoracic  wall  about  ten  or 
twelve  main  stems  arise  whlch  convcrgc  latcrallv  to  terminale  in  thc  subscapuf 
gToup  of  the  axiliar\*  plexu3.     As  was  the  čase  in  thc  anterior  nct-work,  so  in 
posterior  net-work  some  stems  from  the  upper  portions  of  the  dorsal  net-uork  ]miss 
the  Iower  inferior  deep  cervical  nodes,  and  bclow  more  or  less  anastomosis  occut9 
belween  the  ner-works  of  ihe  thoracic  and  abdominal  flumbar)  regions. 

The  Manimary  Gland. — The  Ivmphalics  of  thc  mammarv  gland  arise  in  thc 
deeper  portions  of  the   mammarv  tissue  from   sack-likc  eniargements  situared 
the  connective  tissue  between  the  various  lobules  of  the  gland.     The  niajorit\' 
the  stems  follou-  in  general  the  coursc  of  the  ducts  and,  pas^ting  toward  the  su; 
commiinicatc  with    an    exccedingly   fine   subareolar   nct-work.   which    is   a 
developmcnt  of  the  general  snhcntaneous  net-\vork  of  the  anterior  thoracic  « 
From  the  subareolar  net-work  two  or  more  stems  arisc  and  form  the  principal  pai 
for  the  mammar\*  Iymph,  biit  accessorv  paths  are  also  furnished  hy  stems  uhich  ai 
from    the   sack-like   eniargements  and    pass  toward    the  periphery   of    ihe   g 
avoiding  the  suIxireolar  net-work. 

The  stems  uhirh  arise  from  the  subareolar  nct-work  pass  at  firsi  almosl  tlii 
outuards  until  ihev  reacli  ihe  Iower  border  of    the  pectoralis  major.      The>*  then 
ascend  along  the  lower  edge  of  this  muscie  for  a  .short  distance,  and  e\'entuaUy  bend 
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around  it,  perforate  the  a.\illary  fascia,  and  terminale  in  tlie  anlerior  pcctoral  nodes 
of  ihe  axillan,'  pk-xus.  OccasionaIly  one  rtnds  nlong  the  course  of  one  or  othcr  of  the 
steins  a  small  incercalated  node,  and  one  t>r  t  wo  a  m  a  II  nodey,  \.\\^  parama  mm  itlary 
nodes,  niav  occur  a  stiort  distancc  bclow  the  Iower  border  uf  the  gland  on  one  oi  ihe 
efferenls  »hich  jjasses  lo  ihe  lower  principal  siem. 

The  accessorv  patlis  of  the  mammary  Ivniph  are  principallv  two  in  numbcr. 
(l)  In  a)x)iit  tcn  per  cent.  of  cases  examined  a  stein  issued  from  ihe  deep  surface  of 
the  gland,  perforated  the  pectoralis  major,  and  passed  upward  ijetwccn  ihat  inuscie 
and  ihe  pectoralis  minor  to  ccrminate  in  the  subclavicular  nodes.  (2)  A  varying 
number  of  sinall  stems  leave  ihe  medial  portion  ot  the  periphery  oi  the  gland  and 
perforate  the  sternal  l«rdcr  of  the  pectoralis  major  and  the  intercostal  inuscies,  to 
termtnate  in  the  sternal  nodes. 

It  may  be  iioied  ihnl  ihe  ohstacie  to  the  flow  of  lyinph  preseiiled  bvenlarged  axltlary  iiodes 
in  severe  affertions  «if  ihe  mainmary  Kland  m.iy  lead  to  the  developnient  of  accessory  or 
collateral  paths  other  Ihan  ihose  mentioned  abovc.    Thus,  since  the  subareoUr  net-work  is 
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continuous  with  the  general  anterior  Ihoracic  subcutaneous  net-work,  and  the  latter  is  continuous 
across  the  median  Une,  affection  of  the  rland  of  one  side  may  cause  enlnrji^ement  of  the  axillary 
nodes  of  the  opposite  side,  and,  furlnermore,  since  the  ihoracic  sulMtJtaneous  i>et-work  is 
cimtimious  with  iliat  of  the  alnlomen,  Ihere  is  a  possihility  for  the- ««[abli-shment  of  a  collateral 
path  leadin^  tu  Ihe  iiiKuinal  rodes. 

Furthermore,  it  is  to  be  retiiembered  thal,  allhough  the  anterior  pertoral  nodes  are  the 
lerminatMin  o(  the  prim-it^l  injimrnarv  steiiis.  vet  the  connertion  betwt-en  Ihese  and  olhef 
axillar>-  notles.  estiecial]y  those  of  the  intermediale  and  subclavicular  subgroups.  Is  so  tntimate 
Ihat  practically  al)  the  axillar>-  nodes  may  be  iovolved,  or  are  at  least  open  to  suspicion,  in 
cases  of  mammary  carcinoma. 

The  intercostal  lymphatic8  are  arranped  in  tavo  sets  corresponding  to  the 
two  intercostal  musclcs  (  Sappcv).  The  vessels  from  each  intemal  intercostal  unite  to 
form  a  sing:le  stern  which  piisses  forward  along  the  Iowcr  border  of  the  rib  forming 
the  upper  boundary  of  its  spacc.  The  stems  of  the  upper  spaces  open  indcpendently 
into  the  sternal  nodes.  whilc  those  from  the  lower  spaces  unite  to  form  a  common 
ascending  stem  vvhich  terminales  in  the  lowest  node  of  the  sternal  chain. 

*Poirier  et  Charpy:  Trait6  d'anatomie  humaine,  Tome  il..  1902. 
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Tlit*  vcsscis  froin  the  cxterrial  intercostals  are  somtwhat  lar^er  than  thittc  trom 
the  inicrnal  nnisclcs  and  havc  a  back\vard  direction,  icrminalingf  in  the  iiucroislal 
nodes.  It  ta  upoii  thcse  stcnis  tliat  the  lateral  tntcrcu^Ial  n<xiv:s  are  sitiiat<.^l  uhc^n 
preseiU.  Aiiiislunioses  occur  belueen  the  two  sets  of  vesseJs.  and  the  iiitcmal  «i 
aiso  rcccives  commuiiicating  stems  kom  the  ijarittal  laver  oi  the  pleura,.  whilir  ihe 
exlemal  one  receives  bmiiclit^  Ironi  the  miisclfs  uliich  cover  ihe  thoradc  i»all. 
althinijifh  the  principal  pnih  for  these  leads  to  the  axillary  nodes. 

The  Diaphragm. — The  Ivmjihatirs  of  the  diaphraj^ni  form  rich  nct-uorks  upon 
both  itt  surfaces.  ihat  upon  the  peritoneal  surface  b<:iny  especiallv  well  develoj)«!.  and 
niiiiierous  vcsslIs  iravcrse  tlic  substance  of  b(Jlh  tlie  nuiscular  tis^ue  anti  ihc  cciilrum 
tendineum,  uniliny  iht:  nul-work  of  the  abdominal  \vith  that  of  the  thoracit  buHacc; 
l'pon  the  ihoiiieic  surface  tlie  nL'l-work  is  eAceedinj;;ly  fine  and  close-meslied  in  itic 
region  of  the  ceniruni  Iciidineuin,  beinj;  most  distinct  in  the  rejjions  of  tlie  blenil 
leaflets.  F'>om  tliis  net-uork  hranches  pass  outuard  parallcl  to  the  musoiUr 
fibres  to  unite  with  a  series  of  aiuslomo:»iii^  stenia  whose  general  dircclion  is  for^ard. 
Braiiches  coiniii^  fi  oni  the  more  pcripheral  portion^  of  the  diaphraj^tn  alMj  cnipty  into 
these  stems,  \vliich  carry  the  lympli  foruard  to  the  diuphrajjniatic  nodes,  uhencek 
passes  to  the  anterior  medlastinal  nodes.  F''roni  the  net-works  of  the  lateral  leaHets 
of  the  central  tendoii  collectin^  stems  are  also  directcd  backward  and  mcdially  lowanis 
the  aortic  openinjj.  whicl»  lliev  iraverse  to  terminate  in  ihe  upper  caljac  nodc*. 

It  is  to  be  obscrvod  thai  ihe  nodes  of  the  ihoracic  surface  are  for  the  niosi  ^an 
Mtuatcd  anteriorly,  while  llie  cctUac  nodes.  which  may  bc  regarded  as  the  prindpaJ 
nodes  of  the  inferior  surface,  are  localed  piLSteriorly.  Botli  sets  of  nodes,  howe\a", 
receive  lymph  from  both  surfaces  of  the  diaphragm  by  mcana  of  the  perforating 
branches  which  conncct  the  uppcr  and  the  lower  nei-tt  orks.  TTic  lowcr  net-uort 
is,  furthennore,  connectcd  with  the  Ivmphatics  of  the  more  lateral  portions  of  tbt 
periioneum  and  also  uith  ihose  cf  the  livcr  (page  <^8o).  u*hile  the  upper  nel-wofk 
makcs  connections  with  the  Ivmptiatic  \  tssels  of  ihe  pleura-.  Tliese  coinmunicatinns. 
when  considered  in  connection  uilli  the  existence  uf  the  perloraiiiig  bi^nches.  e.\p]aiD 
the  occurrcncc  of  pleuritis  as  a  sequence  of  subphrenic  absccss  or  of  the  latter  25  a 
sequenc;e  of  thoraric  empypma. 

The  Heart. — The  lymphatics  of  the  heart  are  ananged  in  Iiao  princt|ial  nct- 
works,  one  of  uhich  lies  immctliatelv  benealh  the  endocardium.  Mhile  ihe  other  a 
upon  the  outcr  surface  of  ihe  orgtin  immediatelv  beneath  the  visceral  laver  (tf  the 
|>cricar(lium.  The  endocardial  net-\v<irk  comniuiiicatts  with  the  superficial  onr  by 
branches  which  traverse  the  hcart  miisculature,  and  the  flow  of  Ivmph  from  tfce 
endocardial  net-\vork  takes  place  onlv  through  these  cnnimiinicaiing  branches.  TKc 
superticial  net-\vork  extends  o\er  the  \vht»le  surface  of  ihe  heart,  the  vessels  of  wlwli 
it  IS  formed  being  ivell  snpplied  with  valves  anil  arrarged  so  as  to  fonn  characicrist^ 
quadrate  or  rhnmboidal  mcshes.  From  the  netuork  longitudinal  stems  pass  iip- 
ward  towards  the  base  of  the  heart.  correspimding  in  a  geiitnil  vav  1»»  the  cardbc 
veins.  l'pon  the  anterior  surface  thrce  stems  are  to  be  found  pa^in^  upuard 
along  the  ajUcrior  interventricular  groove,  parallel  to  the  anterior  cardiac  vcin,  and 
on  arriving  at  the  auriculo-ventricular  groove,  lhey  unite  lo  lorm  a  singfle  trtink. 
With  this  anntlier  stem  unites  uhicli  ha.s  ita  origin  in  the  net-uork  of  the  posten« 
surface  of  the  hean  and  asconda  along  the  posterior  inter\-enlricular  groovc. 
parallcl  with  the  posterior  cardiac  vein.  Oii  reaching  the  aurirulo-ventricular  grrx»* 
it  beods  round  to  ihe  lefl  and.  encircling  the  base  of  the  leit  ventricle,  uniies  u-iih 
the  anterior  vessels.  The  ctMijoined  irunk  so  formed  passes  ujiuard  alon^  the  pob- 
terior  surface  of  the  pulmonarv  aorta,  perforates  the  parielal  laver  of  ihe  pericardium. 
and  terminates  in  one  of  the  bronchial  nodes. 

From  the  net-work  over  the  right  side  of  the  right  ventricle  anotber  longitudinal 
stem  ariscs  and  jmsses  upward  parallel  to  the  right  marginal  vein,  and,  on  reaching  ihc 
auriculo-ventricular  groove.  \vinds  around  to  the  right  and  so  reaches  the  anterior 
surface  of  the  henrt.  It  then  ascends  parallcl  with  the  anterior  trunk.  along  the  |x»- 
tenor  surface  of  the  pulmonar^*  aorta,  and  also  terminates  in  one  of  ihe  bronchia!  nccjes- 

The  Lungs. — The  Ivniphatics  of  the  lungs  may  be  regarded  as  consisting  of 
two  sets,  deep  and  superficial.  The  i/ft'/>  sel  is  com|x>sed  of  a  number  of  stems 
which  accompany  the  branches  of  the  pulmonarv  arteries  and  veins  and  of  othe« 
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which  are  associated  more  especially  with  thc  bmnchi.  The  bronchial  vcsscls  take 
ihcir  origin  from  a  net-work  containctl  in  the  wulis  f>i  the  bronchi,  and  ait  tmceable 
along  thc  cnlirc  lenglh  of  each  bronchiis  and  its  branches  iintil  thc  tt-rminal  bronclii 
are  reached  ;  here  ihe  nct-work  disappears  and  no  indications  of  it  are  to  be  fotind 
in  tlie  vvalls  uf  the  alria  or  alveoh.  In  the  larj^er  bronchi  thc*  net-wurk  is  double, 
one  ]>ortion  o(  it  occurrinjr  immediately  hcneath  thc  mucous  nieinbrane  and  the 
other  extcrnal  to  thc  cartilaginous  rings,  but  in  thc  hner  brunchi  unlv  une  layer  is 
presen:  and  from  thjs  branches  pass  tn  the  stems  whifh  ac<:(itniKiiiy  tlic  artcrics  and 
vcins.  Ali  thc  stcins  belong^ing^  to  this  dcep  sct  of  Ivmphatlcs  pass  to  the  hilus  o\ 
ihe  lun^  and  ihcre  open  into  tlie  puhnonarv  nodes. 

Thc  stipcrficial  set  consists  ol  a  net-work  situated  upon  the  surface  of  the  lung, 
immediatelv  beneath  the  visceral  laver  of  the  pleura.  The  vesscis  composing  it  are  ttell 
supplicd  with  valves  and  have  commiinicating  with  them  branches  from  thc  viscera! 
liiyi-r  of  thc  pliriira  and  vnlved  branches  which  have  their  orij^in  in  tlie  interlobular  and 
huralobular  connective  tissiie.  No  coniinunication  h.is  becn  obscr\-ec|  belween  the 
auperliciat  and  decp  puhuonary  net-uorks,  thc  slcnis  fronj  ihc  superficial  iict-work 
alone  passinjj  tovvard  thc  hilus  uf  the  lunj^f  \s.\\'X  terminating  in  thc  puhTionary  nodes. 

Lvmphatic  vessels  have  been  demonstrateti  in  the  parictal  layer  of  the  pleura. 
Thosc  upon  its  costal  surface  comniiinicatc  with  the  intercostal  \'cssels  ;  those  ujion 
the  diaphragniatic  surface  with  the  diaphra^inatic  net-work  ;  and  those  upon  the 
mediastinal  surface  with  the  postcrior  mcdiastlnal  nodes. 

Thc  OBsophagus. — ^The  !yniphatics  v\  tlic  tcsophagus  are  arrang:ed  in  two  net- 
\vorks,  one  of  vvliich  is  submucous,  while  thc  ocher  is  situated  in  thc  musouhir  cc>al. 
The  stcms  which  drain  the  iift-ttorks  of  tlie  cervical  portion  of  the  cesoplia^a  pass 
to  the  superior  dcep  cervical  and  the  rccurrcntial  nodes,  whilc  thosc  draining 
the  thoracic  portions  of  ihc  ncl-works  jkiss  to  the  posterior  metUastina!  nodes. 
Kinallv.  thc  stenis  ori^inatiiijj  in  thc  net-works  of  thc  terminal  portion  pass  to  the 
upper  nodes  of  the  cceliac  group. 

Practical  Considcrations. —  The  Lymph- Nodes  of  ihe  Thorax  and  Medias- 
tinum.  AtiUtior  Mtdiastinnm. — Thc  nodes  in  close  relation  to  thc  internal 
niamniarv  artcry  are  of  practical  im[)ortance  on  account  of  their  rclations  {a)  to 
the  diaphra^ni  ;  (^)  to  thc  anterior  extremities  of  the  intercostal  s^paces  ;  <f )  to  thc 
inner  scjjmcnt  of  the  mamniar>-  jjland.  Thcy  mav  ihcrefore  bc  involved  in  cases 
of  aubpleural  (supradiaphragiiiatic)  abscess,  of  tuberculous  or  syphilitic  or  typhoidal 
caries  of  the  rihs  or  sternum.  or  of  carcinoma  of  the  brcast  Cpajije  2055). 

Middlf  Mfdiastinum. — -The  nodes  jn>t  beKnv  thc  bifnrcation  of  the  trarhca 
(bronchial,  poribronchial),  in  close  relation  to  the  trachca,  the  bronchi,  and  thc 
roots  of  the  Uinjifs,  are  frcquently  in\'olveil  in  tuberculous  iniection  of  the  lungs. 
The  pulmonarv  Ivmphatics.  both  pcrivascular  and  peribronchial,  communicato  on 
thc  one  hand  indirectly  w*ith  the  lymph-spaces  in  thc  walls  of  thc  alvcoli  beneath 
the  epithelial  cetls,  and  on  ihfe  other  wilh  thcsc  nodes.  Solid  particles — and  this 
includei  the  bacillus  tuberculosis  and  other  or^tnisms — are  thus  cnabletl  to  pass  from 
within  the  alvcoli  into  thc  lvmphatic  spaccs,  anti  h-om  these  thcv  are  forced  on  by 
the  re3piratory  movements  of  the  lungfs  to  ihr  bronchial  nodes.  to  which  ali  the 
Ivmphatics  convcrjje.  Thcse  nodes  often  contain,  especiallv  in  coal  miners,  orin  the 
inhai>iiants  of  large  cities,  a  largc  amount  of  black  piKinent.  consistinjj  of  minute 
particlos  of  dust,   smoke   Ccarbon),   etc,   that  have  been  inhaletl   (Taylor). 

Cascation  and  ulceration  of  thcsC  nodes  have  involved  thc  trachea  (page  »840), 
the  bronchi  (especially  the  right  one,  with  \vhich  the  largcr  number  are  in  dose 
relation),  and  the  ccsophagus  (pacfe  1614),  dircctiv  in  front  ol  which  some  of  them  lie. 
Thiir  cnlaigenient  lia:^  also  produced  various  pressure  syniptoms, — dvspnosi,  dys- 
phaijia.  striduloiis  respiration,  etc, — which  their  rdattons  ea8ily  e.^plain. 

Postcrior  Mediastimnn- — A  group  of  nodes — oesophag()-[jericardiac  fLcaf) — 
lying  bctwecn  the  jiosterior  surface  of  the  pericardium  and  the  cesopha^us,  are  in 
close  relation  to  the  trunk  of  the  pneumogastric  ncr\'e  and  its  resophaneal  branches, 
Their  infcction — throujrh  their  direct  connection  with  thc  not  infre^juentlv  infectcd 
aodcs  in  thc  ncck  and  thorax  lying;  between  thi*  trachea  and  a-sophajjus — may  prodncc 
svmptoms  of  vag-us  irritation.     It  has  been  thought  (Guitcras)  that  thcse  nodes  and 
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in  the  median  line  (Fig.  815).  Tliey  occur  in  ihe  nel-work  wliich  covcrs  the 
potiterior  surface  of  the  sheatli  uf  the  rectus  niubclt^,  and  are  apparently  of  inconstant 
occiir  renče. 

The  remaininjj  abdominaJ  nocles  may  be  r^arded  as  arranged  in  two  princIpal 
divisions,  one  of  w]iich  includes  the  groups  assuciated  with  ihe  various  visccra,  vvhilc 
the  other  is  iormed  by  the-  groiips  occurring  in  the  posterior  wall.  This  latter 
divisioii  niay  be  separatcd   iiito  llie  (wliQC  anil  iumbar  nodes. 

The  cccliac  nodes  vary  in  mimber  from  sixteen  10  t\venly,  and  are  situatet)  in 
froni  of  the  abdominal  aorta,  around  the  origins  of  the  cteliac  uxi3  and  the  siiperior 
mesentcric  artcrj*.  They  are  extensi\ely  connected  with  one  another  so  as  to  torm 
a  distinct  coeliac  plexiis  (plcxiis  c<»eliacu8).  They  receive  ajfennts  from  the  Iuwcr 
portions  of  the  cesophagiis,  from  the  tliaphragm,  and  from  the  gastric,  hepatic,  pan- 
crcatico-splenic.  anti  mestnteric  nodes  ;  the  (fferents  of  the  Iower  nodes  pass  to  the 
hi^her  meinbers  ot  the  group  and  the  eflerents  of  these  either  open  independently 

Fig.  St6. 
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into  the  reccptaculum  chy!i,  or,  more  usuallv,  unite  to  form  a  common  trunlc,  the 
tnmcvB  intestinalis.  uhich  joins  the  left  tumbar  trunk  to  form  one  of  the  origins  of 
the  thoracic  duct   fpa!^c943i). 

The  lumbar  nodes  (lymph(>c1an<1iilac  himhales )  are  lu-enty  to  thirty  in  number, 
and  form  three  irrcgfuliir  longitudiiul  rows  along  the  coursc  of  the  abdominal  aorta 
(Fig.  8i6).  extcnding  from  the  level  of  ihe  second  lumbar  venebra  to  the  bifurcniion 
of  the  aorta,  and  fonniiii;  vvith  the  aid  of  connecting  vessels  a  well-markcd  plexus, 
the  f>fcms  Inmbaiis.  lliu  tiiedian  row  is  compnsed  of  some  rtve  or  six  larj^e  mides 
situateti  upon  the  aiiterior.surfacc  of  the  aorta,  and  of  fnur  or  fi\*e  retro-aorltc  nodes 
which  re-st  upon  the  bodies  of  rht  third  and  fourth  lumbar  vertebr^,  imniediatcly 
below  the  lower  ej^tremitv  of  tho  reecptacuUim  chyli.  Of  the  laterat  rows  ihat  of 
the  lefi  ftide  is  formed  by  a  niunber  of  nodes  arranged  in  an  almost  vertiail  series 
upon  the  successive  heads  of  the  psoas  muscle.     The  right  lateral  nodes  occupy  a 
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the  bnincliial  nodes  are  espccially  enlaryed  in  intluenza  and  ihat  someof  theanomaloa 
piilinfjnary  syniptoms  of  that  c!ist;ase — simulatiriK  congc-suon.  pneunionia.  etc. ,  art 
thus  accouiited  ior.      Marktti  ciilar^uniciil  uf  tlic  bruiichial  iiL>dus  n»ay  \k  tndicaledJ 
by  an  area  ui  ptrcussiun  didness  below  iht;  kvti  of  llio  iourth  dors;il  veriebra  ^Yeo;,J 

In  canccr  of  thc  cesophagus  either  the  media-slinal  nmles  or  (hose  at  the  roo!  ( 
tile  nL*ck  may  bc  involved,  as  boih  sets  receive  lyiiiphatics  from  that  tube.     Meilas*] 
tinal  g^rowih  (sarcom:i)  or  absicess  may  originate  in  these  nodes.      Either  conditio 
— but   cspeciany  the   neoplasni — will   occasion    niarkcd    5ympton)a    o(    pressure  na 
the  trachea,  brunchi,  tesophugu-s,  and  superior   cava  and  innominaie  veins, — f-gii 
dyspncca,  dvsphagia,  ccdc-ma  of  the  lace,  neck,  and  upper  limbs,  dilatation  ot  th 
superficial  veins  of  the  abdomen  and  thorax. 

THE   LVMPHATICS   OF  THE  ABDOMEN. 
Thi-:  LvMPH-NonES. 

The  princi|)al   nodts  of  tlie  abdominal    rcgion  are  thosc  associated  w-ith  the 
visccra  and   thosc  situated   upon   the   postcrior  wali  in   the  viciniiy  of  the  aorta. 
A  fe\v  sinall  and  inconstant  nodes  also  occur  upon  ihc  anterjur  wa]l,  and  of  these  th 
most  iniportant  are  the  epigastric,  the  circunifiex  iliac,  and  tlie  umbllical  nndes, 

The   epigastric  nodes    f  Kmiihoi^landulac   epiuasiricue )    are  three  or  fuiir 
number  aml  are  interposed  in  the  rourse  of  the  Ivniphatic  slenis  uhich  accotnpanjf 

Fig.  815. 
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the  deep  epis^astric  vessels  CFig.  815");  they  ocair  toward  the  lowpr  part  i>f  th 
vessels  anrf  their  ffferents  pass  to  the  lower  iliac  nodes. 

The  circumfiex  iliac  nodes  are  from  two  to  four  in  niimber  whon  prcser 
but  are  not  iinfremientlv  uanting.  Thev  are  situated  along  the  coursc  of  the  dee 
circiimflex  iliac  vessels  ;  thcv  receive  affcrents  from  the  ]ower  latenal  porlions  of 
abdominal  wall,  and  send  t'ffereyiis  to  the  lower  iliac  nodes. 

The   umbilical    nodes  are  situated    in    the   siibserniis  areolar   tissue  in    tb^ 
neighborhood  of  the  umbilJcus.     They  are  three  in  niimher,  one  lieing  situated 
little  bdow  and  to  one  side  of  ihc  umbilicus,  and  ihe  other  tfto  above  the  umbilic 
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in  the  median  line  (Fig.  S15).  They  occur  in  the  nt-t-iAork  wliich  covtrs  thc 
poiiterior  surface  of  the  shcath  uf  the  rcccus  muscics,  and  are  apparently  of  inconsLant 
occurrcncc. 

The  reniainin^  abdominat  nodes  mav  he  regarded  as  arranged  in  two  pnncipal 
division.*;,  one  of  which  includes  the  g;r{>U[>s  assDciated  with  the  varitms  viscera,  \vhile 
thc  other  is  forined  by  the  ^roups  occurrinjj  in  the  posterior  wall.  This  laiter 
division  inay  tx.'  scparatcd  into  ilic  t:<i:/icu  and  lumbar  nf>dcs. 

The  cceliac  nodes  varv  in  nuinbcr  froin  sixtcen  to  tweniy,  and  are  siluated  in 
front  c(  the  abdoniinal  auria,  around  tlie  ortgins  ot  the  cu.'Uat  axis  and  the  superiur 
mesenteric  artery.  They  are  <rxtensively  coiinected  uiih  one  anolher  so  as  10  form 
a  distiuet  coeliac  plexus  (plexas  coeliucus).  They  receive  affennts  from  the  Iower 
portions  <rf  the  cesophagus,  from  the  diaphr^^fcn.  and  from  the  gastric,  hcpadc,  jKin- 
crcatico-splenic,  aiul  nu'senteric  nodes  ;  the  ffferaits  oi  thc  lo\vor  nodes  j>aS3  to  thc 
hijfher  memljers  of  the  jjroup  and  the  offercnts  of  these  either  open  independently 
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into  the  receptaculiim  chy!i,  or,  more  usuallv,  unite  to  form  a  common  trunk,  the 
truncus  intcstinalis.  which  joins  ihe  left  lumbar  trunk  to  form  one  of  the  origins  of 
the  thoracic  doct  fpai^e943}. 

The  lurabar  nodes  Mvinphot^lnniluhif  lumhalcs)  are  twenty  to  thirtv  in  number. 
and  form  three  irre^ilar  long^itiidinal  ro\vs  alongf  the  course  of  the  abdominal  aorta 
(Fij^.  S16),  extpndinp  frnm  thc  Icvel  of  the  sccond  Uimbar  vcrtcbra  to  thc  bifiircation 
of  the  aorta,  and  forming  with  the  aid  of  conneclinjc;  vessels  a  ^vell-markt-d  p]exus, 
the  pi€xus  tumbaiis.  Thc  median  row  is  composed  uf  some  five  or  Hix  larj*e  nodes 
situated  tipon  the  anterior.surface  of  thc  aorta,  and  of  four  or  five  retro-aortic  nodes 
which  rest  upon  the  bodJes  of  the  third  and  foiirth  lumbar  vertebr,T.  immedialely 
beIo\v  the  lower  extremity  of  the  receptaruhim  chvh'.  Of  the  lateral  rows  thal  of 
the  kft  side  is  formed  by  a  niimber  of  nodes  arrangetl  in  an  almrtst  \'ertical  series 
upon  the  successive  heads  of  the  psoas  muscle.     The  right  lateral  nodes  occupy  a 
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corrcspontling  position  wuh  relalion  lo  iht:  riylu  psojs,  Iving  postcrior  to 

cava  inftrior,  but  ;i  varviiig  number  of  iiudes  which  niay  be  reicrred  to  thia  yri>up 

also  occur  upon  the  anterior  surface  oi  ihat  vcssel. 

Sincc  ali  ihe  irnclfs  are  uniltrd  by  conimunicating^  vessds,  ihev  lorm  a  pleMiSAnd 
wiH  reccivc  aficrcm.s  (roni  and  gi\x*  cfferciits  to  one  aiiotlier.  In  acidition,  ihc  nitiiu 
row  rcccives  afferenis  froni  the  dtsccndint  colon  and  thc  niesocoHc  nodcs,  uhilt- 
latcral  ro\vs  reccive  thcm  from  thc  inu&dcs  uf  ihc  postcrior  abdoniinal  wiUl&,  iron 
ihe  iliac  nodcs,  (rorn  thc-  lestes  In  \\\v  male  and  thc  ovaries.  Fallopian  inbes,  an 
iittTUs  in  tht  Icinalc.  and  ironi  ihc  kJdnevs  and  suprarenal  capsulcs.  Thc  ffitre!^ 
of  the  upper  nodes  oi  the  median  row  pass  upvvard  to  Terminale  in  ihe  Inuer 
nodts,  while  thosc  of  thc  lateral  iows  cithcr  pass  lo  thc  nodcs  of  thc  median  rowJ 
or  unitc  together  lo  form  on  either  side  a  comnion  irunk.  thc  truncus  lumbalis 
which  unitcs  with  its  fcllow  to  form  thc  rcccplaculum  cli)li  ( (Kig^c  tj43.'*  ^'^  ^^ 
lhcy  pcrforate  thc  crub  of  thc  diaplira^in  and  open  )nde])cndently  into  the 
thoracic  ducl. 

The  visccral  abdominal  nodes  are  arranged  in  ^oups  or  chalns  uhich  foll* 
in  general  thc  ]>rinripai  \'isccral  branches  of  the  aorta,  iliosc  lollouing  the  l>ranche&  ( 
tht  ca-liac  axis  and  tlie  superior  mcsenteric  artery  conimunicaiing  hy  iheir  eficre 

Fig.  817. 
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main1y  with   the  cceliac  nodcs.  whi)e  those  accom|janyinj(    the  infcrior  mesente 
branches  commnnlcatc  wilh  thc  median  hmilxir  nodes. 

Correspondinj^  wilh  the  branches  of  ihc  co-hac  ax!s  are  the  paslric.  hepatic. 
pancrcatico-spktiic  nodcs.     The   gastric   nodcs  consist    of  tMo  chains   Mitnpll 
KlanJiilaL-  (»aslricae  sapcriores  ct  inftriores )  siluatcd  rcspectivelv  ;ilon(j  the  Icsser ; 
grcatcr  ciirvatures  of  the  stomach.     The  superior  nodes.  Ihret-  to  (ifteen  in  numl 
are  situate<i   alon^   the  course  of  thc   gastric  arterv,    princi])ally   alonR   the  les 
airvatiire  of   the  stomach  bctween  ihe  iwo  lavcrs  of  thc  f;aslro-hcpatic  timent 
(Fig.  817).  alrhoudh  a  fcw  also  occur  along  tfic  course   of   the  arlcry  before  i 
reachcs  the  stomach  and    otticrs  upon  the    hfi  side  of    thc   cardiac   orilicc  of   U 
viscus.     Tlic  infcrior  nodes  are  stluatcfl   in  the  vicinilv  of  tlie  pvloric  cnd  of  tf 
stomach,    parlly   along    thc    right    half    o(    the  grcater   curvature,    atcompanvin' 
thc  righi  gastro-epiploic  vessels.  and  partlv  on  ihc  postcrinr  surface  of  the  pvlor 
along  thc  course  of  thc  gastro-duodcnal  vessels.      The  gastric  n(xles  receivc  afferrt 
from  ihc  stomach  and  in   tlie  čase  of  the  rctro-pyloric  nodes  also  from  thc  fii] 
portion  of  the  dnodenum,  and   their  cffcrents  pass  to  the  coeliac   nodtrs,  those 
the  superior  group  follo\ving  the  course  of  ihc  gastric  vesaels,  while  those  from  "' 
inferior  group  accompanv  ihe  gastro-duodcnal  and  hei>atic  arteries. 


*  Dculsche  Ztritschrift  f.  Chirurgi«;,  Bd.  Ixix. 
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The  hepatic  nodes  ( lyinphut;lun(]ulae  hepalicac)  are  more  or  less  c)early  arranf^ed 
in  two  scrics.  One  series  accompanies  Uie  main  stem  o(  the  hepalic  artery  along  thc 
iipper  border  of  thc  he.i(i  of  thtf  i)anrre;Ls  and  iltrtiu<^h(>nt  ih«  vtrrticnl  portion  of  its 
course  in  ihe  fruc  marj^in  n(  the  giistro-hepatic  oinentum,  and  thc  other  accompanies 
the  superior  p;increatico-(luodt:iiaI  brancli  and  ast;cnds  alunj^  llit  bilc-dncl  to  ihe 
portal  ftssurc.  The  affercnU  of  tht;  nodes  come  from  the  liver,  the  head  of  tlic 
panciras.  and  the  first  and  secund  purtions  o(  thc  duodciiain,  aiid  their  efferenls  pass 
lo  thc  cceliac  nodes. 

The  pancreatico-splcnic  nodes  (Ijrapho^^Innfhttae  pancrcaticohenalcs)  accom- 
pany  the  splcnic  artery  iliroujtjhout  ihc  j^^rt-atur  porlioii  of  its  course,  and  are 
conse<iuently  ailuated  Aovvg  and  partly  behind  the  upper  border  of  tlic  pancreas 
(Fig.  8i8).  They  vary  in  nunibtr  from  four  to  tcii,  aiid  iholr  affercnts  comc  from 
ihe  orjjans  supplied  by  the  spleiiic  artcry, — naintly.  the  stumach,  pancreas,  and 
splecn, — whilc  their  vfftrcnis  pass  to  die  cceliac  notles. 

The  rriesenteric  nodes  t  lym|ihniilanilulac  mcsentcricae)  are  from  one  liundred  to 
two  huiidred  in  number,  and  are  arranjitcd  along^  the  su|>erior  mesenteric  artery  and 
its  branches  to  the  small  intcstinc.  They  fonn  thrce  more  or  less  distinct  series, 
es[>eciaUy  touards  the  upper  portion  of  the  mesentery.     One  series,  in  \vhich  the 

Fig.  818. 


H«fwtic  mde 


R«irop)'loric  nodc 


Mfcocolic  ruMir« 


Pani-rcaitco-^lcnic  oodc» 


Tniiuvcnv  mesocoloa 


Tnintven«  colon 


PaiiCTealtco-aptenlc,  r«Iropy)oric,  ntul  mn~n<iiic  oude«,  nr^-boni  chtiil;   tivcr  drm%wn  tipw9n1.  stomHch  nnd 
duodcnum  launill>'.     (Cntlv  and  tiffamiart.*) 

nodes  are  more  numerous  and  smaller  than  the  others,  lies  close  to  the  intestinc. 
among  the  terminal  branches  of  the  artery  ;  a  second  consists  of  larger  scattered 
ni;Kies  situated  ahinj;  thc  priniar>'  branchcs  of  the  artery  ;  while  the  third  series 
inchides  tlie  closolv  aggregated  nodes  which  snrround  its  main  stcm.  To\vards  the 
]ower  portion  of  the  ileum  thc  distinction  of  the  lirst  and  second  series  becomes 
less  ami  less  apjnirent,  and  at  the  jonclion  of  the  ileum  and  ca^cum  the  nodes  form  a 
single  jjrouj>,  situated  a  short  distance  from  the  inte^tine  between  thc  ttt'0  lavers  of 
the  mesenterv.  These  ntKios  are  sometimes  lermed  thc  ileo-cascal  nodes,  and 
assnciated  wlth  thom  by  mcans  of  its  cfTcrents  is  a  varialile  j^roup  t»f  small  nodes, 
thc  appendicular  nodes.  situated  partlv  in  the  base  of  the  mescntcriole  of  the 
appendix  and  |«irtly  in  the  immediatc  vicinitv  of  thc  junction  of  thc  ilenm  and 
ciecum   f  Fig,  820). 

Thc  various  series  of  noHes  are  connected  with  one  another  by  vessds.  u'hich  jn 
this  reg-ion  are  knnwn  as  lacteals.  an<I  the  nodes  nf  the  first  series  receive  their 
afferfnh  from  the  \v'al!s  uf  the  small  intestinc.  antl.  in  the  casc  of  the  ileo-ca;caI  nodes, 
from  the  a-ccum  and  vermiform  appendix.  The  cfferenis  nf  the  nodes  of  the  third 
series  pass  to  ihosc  nodes  of  the  cceliac  group  which  are  situated  around  the  origbi 
of  the  superior  mesenteric  arterv. 

•  Jour.  de  Panai,  et  de  la  physiol.,  Tome  xxxvi.,  1900. 
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The  nodes  wliich  are  associiUed  with  thc  .ibdoniinai  portinns  of  the  large  iniesiinc 
are  known  as  thc  mesocoltc  nodes  i.lym|»h(>Klan(hiIae  nies(K«licae )  and  thev  cunsbi 
of  froin  twenty  to  tiftv  sinall  nodes  vvhich  are  sJttiated  cUttc  (o  the  intcstinc  ( Ktg.  8i8). 
Their  afferents  are  rc«-eived  from  the  entire  length  of  the  lai^e  iniesiine,  »rith  the 
exception  of  the  ciECuni  and  ap]>endi.x  and  the  rectum,  and  the  fffefrnis  of  ibc  nodo 
absociated  ttith  the  ascendinjf  culun  and  the  right  half  of  the  transverse  culon  pui  id 
the  lower  codiac  nodes,  while  ihose  of  the  nodes  associatcd  with  the  left  haU  of  thr 
transverse  colon  and  with  the  descending  and  uigmuid  colons  pass  to  thc  median  ro« 
of  lumbar  nodes. 

In  acidition  to  the  nodes  uhirh  are  pro[>erIy  included  in  the  mesocolJc  group 
there  are  a  niim!>er  of  sin:ili  ntides  situated  upon  the  lateral  walls  of  the  upper  part  ot 
the  rectum.  alnni;  the  Unca  of  the  superior  hemorrhoida!  vessels  (Fig.  S21).  Thoe 
ano-rectal  nodes  are  from  lwo  to  ei^ht  in  number  nn  each  side.  and  are  situated 
beneath  ihe  fibrous  investment  of  the  rectum.  restin^  directly  upon  the  outcr  surUcc 
of  the  miiscular  coat.  Thev  receive  their  afferenls  from  the  iieijjhborinR  portinns  tj 
thc  wall  of  the  rectum  and,  in  thc  feniale,  from  the  posterior  surfacc  ol  the  \'a£i[Q, 
and  their  tjferents  pass  to  thc  mesocolic  nodes  situated  in  the  lower  part  oi  the 
nicsentery  uf  tlie  sigmoid  colon. 

The   Lvmphatic  Vessels. 

The  Abdominal  Walls.  —  The  antcrior  abdominal  wall,  as  regards  hs 
lymphatic  ves.sels,  may  be  dividcd  inlo  a  supra-  and  an  infra-umbilical  region.  Tbc 
lymphatics  of  the  former  area  bclong  in  reality  to  thc  tlioracic  cutaneous  sei.  passiiig 
upward  to  join  the  tlioracic  stenis  wliicb  terminale  in  thc  antcrior  pcctoraJ  nodes  of 
the  axinary  plesiis.  The  vessels  of  the  infra-unibilical  rcgion,  on  the  tonlrarj. 
desccnd  to  terminale  in  the  inyui'iiil  nodes.  Along  the  line  of  junction  of  thc  two 
regions  anastomoses  occur  and  the  vessels  of  the  right  half  of  the  abdominal  wall  abo 
communicatc  with  those  of  the  Ufl  half.  Ihc  snbciitaneoiis  vessels  of  the  p<.tstcririr 
abdominal  and  lumbar  re^iiins  anastomose  uith  the  ct^rresponding  \cssels  of  ihf 
posterior  thoracic  region  above,  and  below  vilh  thosc  of  the  gluteal  region.  TIkj 
form  an  extensive  net-work,  from  uhich  stems  {lass  dou'nward  and  foruard,  paialU 
wilh  the  crcst  of  the  ilium,  to  terminale  in  the  inguinal  nodes. 

The  lynipliatic  net-work  of  ibe  dc:c|>er  structiires  of  the  at>duminal  iraOs  is 
drained  by  a  numlier  of  stems  which  fulIow  in  general  the  courses  of  the  blood 
vessels.  Thus,  the  stems  which  lead  away  from  the  upper  porlion  of  the  abdominal 
wall  pass  upuard  alting  the  course  of  thc  supcrir)r  epigastric  vessels  to  terminale  tn 
the  Iowcr  stcrnal  n<xlcs  ;  anothcr  sel  follows  llie  course  of  thc  dccp  epigastric  vcads 
to  terminale  in  llie  Iower  iliuc  nodes.  after  iraversing  the  epigastric  nodes  ;  anodier 
accompnnies  thedeep  circuniflex  iliac  \essels,  tlraining  thc  lnwer  portions  of  the  lalenil 
walls  of  the  abdumen,  traversing  llie  circumflex  iliac  nodes.  and  also  terminatlng  in 
the  iliac  nodes  ;  \vhi1e  other  seLs  accompany  the  lumbar  vessels  and  terminale  in  thf 
lateral  rows  of  lumbar  nodes.  Abundant  Communications  cxisl  bctwecn  the  vessels  ol 
adjaceiu  drainage  arcas  and  from  the  region  of  thc  umbilicus  thc  ly mph  flow  may  follov 
any  one  of  the  paths  menlioned  above.  AttentJon  mav  bc  callcd  lo  the  occa^oiul 
prcsence  of  nodes  in  thc  course  of  the  vessels  arising  in  the  umbilical  region  (  pc^e  972). 

The  Stomach. — The  Ivnipbatics  of  the  stomach  have  thtir  origin  in  two 
net-works,  one  of  which  is  sitviated  in  the  mucosa  and  the  (tther  in  the  muscular 
coat  The  net-u'ork  of  thc  mncosa  orcnrs  nnintrrniptedlv  throughout  the  enllre 
extcnt  of  the  gaslric  surfacc  and  is  continuous  with  the  corrcsponding  net-works  of 
hoth  the  ccsophagus  and  diiodenuin.  From  iis  deeper  surfacc  branches  pass  to  a 
more  open  nct-work  situated  njjon  the  outcr  surfacc  of  the  submucosa,  and  from  the 
stenis  traverse  the  muscular  coat  nbli(]Ufly  to  tenninate  in  a  subserous  net-work  which 
aLso  reccives  branches  from  the  net-work  of  thc  muscular  coat.  Connections  betveeti 
the  muscular  and  mucous  net-works  occiir.  bul  they  are  so  in<Jircct  that  an  extensi\T 
cancerous  infection  of  the  mncosa  may  reach  thc  outcr  laycrs  of  thc  stomach  onIy  at 
limited  arcas  al  some  distancc  from  one  anotber. 

The  Rubserous  net-work  uith  which  bolh  primarv  net-works  communicatc  gi\'0 
origin  to  a  nimiK-r  of  stems  \vhich  pass  to  the  ga-stric  nodes.  and  the  course  which  thev 
!oUnw  is  such  that  the  entire  surface  of  the  stomach  mav  be  reganled  as  prescntit>K 
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ihrcc  more  or  Icss  distinct  lymph:itic  areas  (Fig.  817).  Not  that  the  areas  are 
periecUy  strparatttl  froni  one  annthcr  ;  ciii  thc  cnntrary,  ihe  subseraus  net-work  is 
continuous  ^over  the  entire  surface,  Biit  tlie  collecting  slcms  iron  cach  arca  foUow 
a  definite  routf  loward  difftrrcnt  node  yrc)ups.  Tlie  larjj^est  uf  these  areas  occupies 
roughlv  thc  wholc  of  the  upper  border  of  the  stomach  hrom  the  fundus  to  thc 
pvlorus,  and  exttnds  do\vnwar(l  on  either  surface  to  alx)ut  lwo-thirds  of  the  distance 
to  the  greater  curvature.  Us  collecting  stenis  ali  pass  to  thc  superior  cardiac  nodes. 
The  sfcoiid  area  occupies  aboiit  tht-  pyloric  two-thirds  of  the  jjreater  ciirvaturc,  and 
its  efTercnts  pass  to  the  inferior  j^asiric  nodes.  whilc  ihc  third  and  sniiillest  arca 
occiipi*^  the  lower  part  of  the  fuiulus  and  the  cardiac  one-third  oi  thc  grealer 
curvalure,  and  sends  its  efferents  to  the  splenic  nodes.  It  niay  be  reniarked  tliat 
these  areas  corruspond  in  a  general  way  with  the  areas  drained  by  the  princijKil  veins 
arising  in  the  stomach  ualls.  Thus,  the  large  upper  area  corresponds  in  genera)  with 
the  dniiiiage  area  of  thc  gastric  vein,  the  lowcr  pyIoric  arca  to  that  of  the  righl 
gastro-epiploic  vein,  and  the  Io\ver  cardbc  area  to  that  of  the  left  gastro-epiploic. 
It  mav  further  be  noted  that  while  the  subserous  net-work  communicatcs  witii  the 
superficial  nct-work  of  the  ocsophagus,  it  seems  to  bc  completelv  cut  off  from  conncc- 
tion  with  tht  corresponding  duodcnal  net-work.  an  arrdiigetiient  which  is  in  striking 
contrast    to  ttie    continuity  u-hich 

e.xists    betwecn    llie    gastric    and  ^^^-  *'9- 

duodcnal  mucosa  net-work3  and 
explains  the  rare  exten5ion  of  a 
carcinomatoiis  infection  of  the 
pvlorus  to  thc  duodenum  by  the 
subserous  routc. 

Thc  Small  Intestine. — 
Throughout  the  entire  lengih  of 
the  intestine,  both  small  and  largc, 
the  lymphatic  net  •  works  are 
arranged  m  two  sets,  one  of  which 
is  situated  in  the  mucosji  and  ihe 
other  in  the  muscular  coat.  The 
tvfi  net-works  are  more  or  lesa 
indcpendent,  though  communicat- 
ing  branches  occur,  and  both  open 
into  a  subserous  net-work  from 
which  collecting  stems  arise. 

The  stems  which  pass  from 
the  duodenum  are  divisiblc  into 
two  groups  according  as  they  arise  from  the  anterior  or  posterior  surface.  Those 
coming  from  the  anterior  surface  pass  to  the  chain  of  nodes  situated  along  the 
course  of  the  inferior  pancreatico-duodena!  arterv,  and  so  to  the  cceliac  nodes, 
which  surrountl  the  origin  of  the  superiur  mt^enteric  arlcry,  while  the  posterior 
stems  pass  to  the  hepatic  nodes  situated  along  tlie  course  of  the  superior  pancreatico- 
duodenal  vessels  and  so  to  the  cteliac  nodes  which  surround  the  cceliac  axis.  Some 
of  the  stems  \vhich  take  their  origin  from  the  first  part  of  the  duodenum  pass  to 
those  nodes  nf  the  inferior  gastric  group  which  are  situated  upon  the  posterior 
surface  of  the  pvinric  region  of  the  stomach,  and,  since  these  nodes  also  receive 
afiercnls  from  the  pyU>rus,  thcy  afford  opportunity  for  the  transfercnce  of  a  superficKd 
infection  from  the  p^lonis  to  the  duodenum,  a  direct  route  for  infection  in  this 
direction  being  wantmg  (sec  above). 

The  colleciitig  stems  of  the  jejunum  and  iteum  pass  to  the  first  series  o| 
mesentoric  nodes,  situated  along  the  line  of  attachment  of  the  mesentery  to  the 
intestine.  and,  after  traversing  thesev  are  continned  onward  to  the  sccond  and  third 
series  of  nodes,  \vhoso  efferents  pass  to  thc  ctellac  nodes  surrounding  thc  origin  of 
the  superior  mesenteric  artery.  The  vessels  issuing  from  the  jejuno-JIcum  are  usualiy 
spoken  of  as  the  lacteals,  on  account  of  their  contents,  especiully  at  tinies  \vhen 
absorplion  of  food  conslituents  is  ])roceeding  rapidlv  in  the  intestine,  having  a  milky 
appearance.  o\ving  to  the  presence  of  numerous  fat  globules  in  the  lymphocyte3. 


McsenteHc  lym)»hallp  nmirs  aml  v('^-.i-k;  ;)rrii(>nrfll  covcflng  of 
n;c)t«itery  liu  bccii  Kinuved. 
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The  Large  Intestine. — Thf  two  scls  ul  lyniplidtic  nel-works  characterislic  rf 
mucous  ineinbrjtncs  occur  ia  the  walh>  of  the  large  intestine,  und  they  comniumcile 
with  one  anutlicr  and  tiimllv  upen  iiitu  a  subserouii  net-work  /rum  uhich  ci^nrting 
stems  take  origin.  In  ihc  vcrmiform  appendix  (Kij^.  820 J  thcsc  coUecling  stemsart 
from  ihree  to  five  in  nuniber  and  pass  upward  in  the  niesenteriole  to  lermiiuie  ia 
the  appendicular  nodcs  or,  in  the  absence  of  these.  direcily  in  the  ilco-ca-cal  nodes, 
The  subserous  net-wurk  ol  llie  base  ui  Uie  appendix  Lonununicales  frecly  vvith  ihaioi 
the  Citeum.  ivhose  collecting  stems  have  essentially  ihe  same  cuurse  as  those  o(  the 
appendi.v,  passing  primarily  to  the  appendicular  nodes  situated  in  the  neighborhood 
oi  Uie  ileo-ca:caI  junclion  and  ihence  to  the  ileo-t.a;cal  nudes.  The  ultimate  nods 
of  the  appendicular  and  ofccal  systems  are  situated  in  the  root  of  the  incsenlefy  aloi^ 
the  courseof  the  supcrior  mcscnteric  vcssels  ;  thcy  bclong  to  ihe  group  of  mesentcric 
nodcs  and  receivc  tiieir  affcrents  in  part  from  the  ileo-ca;cal  nodes. 

Communications  have  been  desciibed  as  exi5tinR  between  the  appendicular  l)-inphatks 
and  those  of  the  broad  li^ament  of  the  uierus  as  ucll  as  the  IIIhc  nodes.  The  nu>Tr  rrreni 
(ibservanons  have  falled,  houcver,  to  confir^i  the  cxistence  of  anv  direct  connection  wiih 

ihesesiructures,  and  psiholog- 
Fig.  820*  icai  condttions  of  the  hroal 

ligament  and  iliac  nudes  i 
cjated  uith  acnte  app 
tnay  perlia|>s  b«  chie  to  > 
dissirmination  of  the  inieccioa 
through  the  subjierituneal  nei- 
W'ork  liy  \vay  of  ihe  »»-iTillcJ 
appendiculo-ovarian  liganKUL 


I 


nude 


^Vmidfafni  ippcsdli 


IleOTK«)  Bud  appcndicniar  Ivmpttutk  noiles  a»d  vcftKis. 


fc-^i    ^ft  The    collecting    stems 

from  the  suhserous  nei- 
work  of  the  ascntding  colm 
pasa  primarily  to  some  ia- 
constaiu  mesocolic  nodes, 
situatfd  along  the  line  oi 
attacliment  of  the  colon  to 
the  abdoniinal  wall,  aod 
thence  are  continued  alor^ 
the  lines  follQwetl  by  the 
right  colic  vessds  to  ihc 
superior  meseiileric  nodcs. 
The  stems  from  the  /««1- 
verse  colon  ha\'e  a  more 
varied  course  in  accordance  with  the  arrangement  of  the  blood-vessels.  Thev  pass 
primarily  lo  a  serics  of  mesf>colic  nodcs  situated  between  the  layers  of  ihe  transverse 
mesocolon  close  to  the  intestine  ;  thesc  are  of  largcr  size  and  more  numerous  than 
lile  nodes  associated  with  eilher  the  ascending  or  dcscending  colon  and  are  espcciaJlj 
well  developed  toward  either  angle  of  the  colon.  Their  eficrents  pass  principallv 
to  some  four  or  five  nodes  situated  along  the  course  of  the  middle  colic  vcssels  amčl 
thence  to  the  third  group  of  mesenteric  nodes,  but  those  from  the  vicinity  ol  ihc 
splenic  flexure  follou'  the  course  of  the  branches  \A  the  Icft  colic  vesscls  and  so  pass 
to  the  nodes  of  the  median  lumbar  p-oup  situated  in  ihe  neighborhood  of  the  infenor 
mesenteric  artery.  The  lymphatics  of  the  transverse  colon  communicate  somewhat 
extensively  with  those  of  the  great  omentiim,  as  the  resnic  of  the  attachment  of  the 
latter  to  the  colon,  and  they  are  thus  placed  in  connection  with  the  inferior  gastiic 
and  splenic  n<Kles. 

The  collecting-  stems  from  the  dcscending  colmt  and  sigmoid  tlexure  paas 
primari]y  to  mesocolic  nodes  situated  close  to  the  attached  surfacc  of  the  intestine, 
and  thence  fnllow  the  courses  of  the  left  colic  and  sigmoid  vessels  to  the  median 
lumbar  noties  situated  in  the  vicinitv  of  the  origin  of  ihe  inferior  mesenteric  arterr. 

♦  Deutsche  Zeltschrift  i.  Chirurgie,  Dd.  lxix. 
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The  mesocnllc  nodes  associatcd  with  tlit  desccndiiig  colon  are  less  numerous 
and  smaller  than  those  of  the  sigmuid  Hexure  and  reseinble  in  appearance  and 
arrangcnient  those  of  the  ascending  colon. 

The  lymphatics  of  ihe  rcctum  (Fig.  «21  ),  althoiigh  bclongingin  largc  part  to  ihe 
peivic  region.  mav,  for  the  sake  of  coniplelencss  of  the  accouiit  of  the  inteslinal 
lymphatics,  be  considered  here  in  their  eniirely.  Of  the  iwo  priiiiarv  nel-works  ihat 
of  :!»e  niiiscular  coat  is  injected  tinlv  M'ith  difficultv,  bul  it  communicates  with  the 
miicosa  net-work  and  itš  coUecling  stems  follow  the  same  coursc  as  those  of  ihe 
deepcr  ael-work.  In  the  mucosa  nei-work  tvvn  zones  may  be  dislinguished,  one  of 
which  includes  the  greater  portion  of  the  net:-work  an<l  cxtcnds  down  lo  the  !ower 
ends  of  the  cokimns  of  Morgagni.  while  the  other  incKides  ihat  portion  of  the  mucosa 
intervcning  between  that  level  and  the  anal  integiiment.  The  irpper  zone  may  be 
lernied  the  net-\vork  of  the  rectal  mucosa,  ivhile  the  lower  one  may  be  designated 
as  the  net-\vork  of  the  anal 

mucosa.  since  the  region  in  ^'c-  ***'• 

which    it   occurs    fomis    the 

transition    between    the    mu-  .4_ 

cosa  and  the  anal  integument 

The  collecting  stems 
from  the  net-work  of  the 
rectal  mucosa  traversc  the 
muscutar  coat  and  enter  into 
relation  \viih  the  ano- rectal 
nodes  (  page  976  ).  After 
traversing  lhe.se  they  are 
continued  onward  along  the 
course  of  the  superior  hemor- 
rhoidal  vesaels  and  open  inlo 
the  lower  mesocolic  nodes, 
from  which  efTerents  pass  lo 
the  median  lumbar  nodes 
situated  Jii  the  neighborhood 
of  the  origin  of  the  inlerior 
mesenteric  artery.  The  net- 
work  of  the  anal  mucosa  sends 
n^^nerons  branches  upward  to 
communicate  with  the  lower 
part  of  the  rectal  mucosa  net- 
work.  These  branches  trav- 
erse  for  the  most  part  the 
cohimns  of  Morgagni  \\\  which 
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thev  are  so  numerous  as  to  earn  for  themselves  the  appellation  of  glomi  lymphaiUi, 
uhile,  on  the  othcr  hand.  the  mucosa  of  the  dcpressions  betueen  the  columns  is 
comparativeiy  poor  in  lymphatics.  Some  collecting  stems  from  the  anal  mucosa 
perforate  the  muscular  coat  and  j)as3  to  the  ano-rectal  nodes.  and  thcncc  along  with 
the  stems  from  tlic  rectal  mucosa  to  the  lawer  mesocolic  nodes,  \vhile  oihcrs  follow 
the  course  of  the  niiddle  hemorrhoidal  \essels  and  terminate  in  n(xles  belonging  to 
the  hypogastric  gjroup  (page  984")  situated  at  the  potnt  where  the  intemal  iliac 
arterv  divides  into  its  leash  of  branches.  or  else  at  the  level  of  the  great  sacro-sciatic 
notcli.  a  littlc  below  the  point  where  the  obturator  vein  joins  the  intemal  iliac. 

The  ]ymphatics  of  the  ^nai  integument  will  be  considered  together  with  those  of 
the  perineal  region  (page  987). 

The  Pancrcas. — The  Ivmphalics  of  the  pancreas  take  their  origin  from  a 
perilobular  net-\vnrk  from  \vhich  collecting  stems  pass  to  the  neighboring  nfxiey, 
folIowinR  the  course  nf  the  blootl-vessels  whirh  siipplv  the  gland,  The  great  ma)ority 
of  them  pass  10  the  chain  of  splenic  nodes  which  extends  along  the  upper  border  oi 
tlie  pancreas,  but  those  of  the  head  of  the  gland  pasa  in  part  lo  nodes  of  the  hepalie 
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group,  follovving  the  course  of  the  suiierior  pancreadco-duodcnal  vesscls,  vhile  othrts 
again  accompanv  ihe  iiiferior  pancreatico-duodenal  vfssels  lo  terminale  in  noties 
belonging  to  ihe  mt-sentcric  grtiup. 

The  Liver. — The  l>  nipliatics  of  the  liver  are  arranged  in  perilobular  net-WDrks 
from  which  stems  ptiss  in  t\io  principu!  clirections  ;  ihose  u-liich  come  froin  ihedeepcr 
portions  of  the  nt;t-work  fuilow  the  ctnirse  oi  either  the  portal  or  hepatic  vcmjus 
branches,  while  ihose  arising  Iroin  the  net-works  surrounding  the  more  su^icrtiail 
lubules  pass  to  the  surface  of  the  Hver,  ui>oii  vvliich  thcy  anastoniobc  cxtcnsively  H> 
form  a  subserous  net-work  from  \vhicli  efierent  steins  arise. 

The  Jcrp  cflcrent:j  which  acconipany  the  branches  of  the  portal  vcin  take  thcir 
cour&e  in  the  substance  of  the  capsule  of  LJhsson,  two  or  three  slems  accomiian^nnt; 
each  of  the  larger  branches  of  the  vein  and  anastomosing  with  one  another  to  lortn 
a  plexus  around  the  vessci  and  the  accompanying  branches  of  the  hepatic  arter\'  :tnd 
bile-diict.  As  the  I>ranclves  of  the  vein  are  followed  lo  their  union  to  fonn  larger 
trunks,  tlie  accompanying  lyniphatics  iinite  to  a  considerable  extent,  so  thal  frča 
fifteen  to  t\^'cnty  stenu  emcr]^-  at  llie  transvcrsc  tissure  and  temiinate  in  ihc  hepatic 


LjiiTiphalio  of  ]N»trro-infcrior  siirfnct;  ol  Uvct.  o,  a,  Irunki  amiriK  froni  vtciiiity  ol  ri{;lil  b»rdcr  ol  Uvcf  t 
roiiiK  to  one  of  ihc  notlcs  HUirnurdltiit  intrrlor  c«va  \C]  at  it  cinrr*  Uiiirax;  *  ttuiik  ariftin^  troni  Infcrmr  r 
MCC  of  right  \ahv  and  cni[rtyiri){  m  lillum  itilu  ikmIci  fcMiiijt  un  nvck  ul  K»ll'b'>"^>^*^(  •  f.IruiiVs  ufuiuK  ncar  j 
bUddcr  aml  ffoiae  lo  \ovej  hiluni-iiiKles;  rf.  trunk«  runtitOK  ""  atrAch^H  surlac*  ol  gall-hladdrr;  e,  r,  e,  m 
that  Uik«  otigin  Irom  su|icrficial  ticl-wutk>  htiiI  (liui(i|iRir  In  livirr  lo  fulluvr  bmiichcs  of  poTlal  \ein  lo  bil«» 
TKMlca;  /,/./.  cai-al  nuln  rrceiving  ves-ifri*  (fom  Spi([i-ilaii  \(Am  (jp);  *.  *.  ininci|wl  trunk%  of  Irft  lobe;  •.  ».  i, 
trunks  ihBt  arisc  (rom  »upcrfictal  iiet-vrorkM  aiitl  dip  inlo  llvcr  to  ji>in  vn««!^  in  capsulc  of  Gliaoon;  j,  ininks 
frotn  auperior  turface  <A  Iiver  uhlcli  fnl1ow  roond  lignment  to  hilum-nodM;  i.  trunk«  fram  superior  mrtare  ihM 
*nd  in  nodcs  m  poatcrior  part  ol  longlludlnal  fissure  {1);  m,  Irunk«  connctlinf;  iticK  iK>dcswith  thoae  la  tiilim; 
H  <M>.  node  nMitwrt*d  wllh  tennlnal  pan  af  fnaphaev« ;  o.  o,  o  (ts),  bilum  nod«  whiclt  recelv«  «11  inmU 
■ci-ompaTi^injc  vcim  pofta  aiid  larse  part  ol  tbosc  trom  Inlcrlor  surfa«;   /,/.  vcaads  Irom  qtuidr»tc  lobe  \e\. 

nodes  situatcd  in  the  fiaaure.  The  stems  which  acconipany  ihe  branches  ol  the 
hepatic  vein  also  form  more  or  less  distinct  pli^vuscs,  and.  when  thev  emerge  fn:im 
the  liver  substance,  are  from  five  to  six  in  number.  Thev  continue  iipuard  ;ilun£ 
the  inferior  vena  cava,  pass  with  it  throuifh  the  diaphrapm.  and  temiinate  in  ihe  nodcs 
situated  on  the  ronvex  surface  of  the  diaphrapm  around  the  orifice  for  the  vena  cav-a. 
The  sNpnJiciaf  vessels  have  more  diversified  courses,  and  it  vv  ill  be  convcDienl 
to  considcr  them  as  belonging  to  two  grotips  according  as  thev  arise  from  ihe 
superior  or  inferior  surface  of  the  liver.  And  first  those  arising  from  the  net-uork 
ol  the  superior  surface  mav  be  described.  Those  which  arise  tOM'ard  the  posterior 
portion  of  the  surface  of  both  the  right  and  left  lobes  pass  mainiv  toward  the  vena  gi\ti 
inferior  and  ascend  with  it  through  the  diaphrajjm  to  temiinate  in  the  nodes  situated 
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around  the  u[>L*iiing  fur  the  vena  cava.  Frnm  thc  more  luteral  portions  of  each 
lobe,  hiAvevcr,  ihe  coilecting  slcms  take  a  different  coiirsc.  those  from  thc  riglu  lobc 
uniting  to  form  a  sin>^le  sIlmii  which  passes  backwarcl  lK'twetrn  the  tiyers  of  the  right 
laleral  (triangular)  ligament,  and  thcn  passcs  mcdiaUy  over  thc  surface  of  thc  right 
crus  of  the  diaphragm  to  terminale  hi  thc  nudcs  surroundtiig  the  cueliac  a-\i3.  Those 
Irom  the  lateral  portioiis  of  the  left  lobe  pass  backward  between  the  Iayers  of 
the  teft  lateral  (triaiigular)  ligament  aiid  turininate  iu  the  nudes  of  the  superior 
gastric  group  which  are  situatcd  iii  the  neighborhocxi  of  the  cardiac  oritice  of  the 
stoinach. 

The  coilecting  stems  of  the  antcrior  portion  of  the  superior  surfafc  are  relatively 
small  and  are  more  conspicuous  on  the  riglit  lobe  tlian  on  the  left.  They  pass 
forwanJ  and  down\vard  to  cm^'e  around  thc  anterior  border  of  the  Uvtr,  and  join  \vith 
tiie  stems  arising  from  the  quadrate  lobe  and  gall-bladder  to  pass  with  tliese  to  the 
hepatic  nodes  situatedin  the  transverse  tissure.  FinaUy,  rauch  more  important  than 
thesc.  is  a  group  of  vcsscis  which  arisc  from  a  rich  subserous  net-work  situated  along 
the  line  of  attachment  of  the  suspcnsory  (falciform )  ligament.  Some  of  these  vessels 
take  a  backward  coursc  toward  the  vena  cava  and  accunipany  tlit  other  vessels  of 
thc  siipcrior  surface  which  terminale  in  thc  caval  diaphragmaiic  nodes,  and  othcrs 
pass  forward  until  they  meet  the  upper  portkin  of  the  round  Hgament,  which  thcy 
folloiv  to  reach  thc  nodes  situatcd  in  the  transverse  fissure.  Thc  remaining  stems  of 
thc  group,  from  three  to  ten  in  numbcr,  pass  forward  antl  upward,  lK*tween  the  Iayers 
of  the  suspensory  ligiiment,  toward  the  tmder  surface  of  the  diaphragm,  travcrse 
that  structure  near  its  antcrior  attachment,  and  comc  into  connection  with  a 
numbcr  of  small  nodes  situated  behind  the  xiphoid  process  of  the  stemum.  From 
thesc  thcy  are  continued  upuard  along  the  coursc  of  the  internal  mammary  vcsscis 
to  terminate  in  the  Iower  nodes  of  the  inferior  dcep  cervical  group,  usuallv  upon  the 
left  side,  rarelv  upon  thc  right.  This  path  is  of  importance  as  furnishiiig  a  clircct  rnute 
by  vvhich  the  metastasis  of  the  left  supraclavicular  nodes,  frequently  induced  by 
abdominal  carcinomata,  may  be  produced.  It  must,  furthermore,  be  noicd  that 
both  thesc  vcsscis  and  othcrs  ivhich  arisc  from  the  superior  surface  of  ihc  Hvcr  coni- 
municatc  somcwhat  cxtcnsive]y  with  thc  nct-work  occurring  on  thc  undcr  surface  of 
the  diaphragm,  and  since  this  net-work  commnnicates  abiind;mtly  with  that  of  the 
thoracic  surface  of  the  diaphragm.  and  this  again  with  thc  vessels  of  the  pleura*, 
opportunitv  is  afiorded  for  the  deve]o]>ment  of  pleuritis,  espccially  upon  thc  right 
side,  as  a  result  of  a  subdiaphragmatic  infcction. 

Tuming  now  to  thc  stems  arising  from  the  supcrficial  net-work  of  the  inferior 
surface  of  the  Hvcr,  it  \vill  bc  found  that  they  pass  principa]ly  to  thc  hepatic  nodes 
sittiated  in  the  transverse  tissure,  at  least  these  nodes  form  the  termination  for  the 
vessels  passing  from  the  left  an<l  quadratc  lobcs,  thc  left  half  of  the  Spigelian  and 
the  anterior  and  middle  portions  of  the  right  lobc.  Those,  hou-ever,  which  take 
their  origin  toward  the  posterior  part  of  the  right  lobe  and  from  the  right  half  of 
the  Spigelian  pass  to  the  vena  cava  and,  ascending  along  it,  terminate  in  the  dia- 
phragmatic  nodes  surrounding  its  opening  into  the  thorax. 

The  Ivmphatics  of  the  gall-bladder  and  comraon  bile-duct  have  their  origin 
in  two  net-works,  one  of  which  is  situated  in  the  mucosa  and  the  oiher  in  the  muscnlar 
coat.  Rfferents  from  both  nct-works  pass  to  the  surface  to  form  a  supcrficial 
net-work,  from  which  coilecting  stems  pass,  in  the  čase  oE  the  gall-bladder  to  the 
nodes  situated  in  the  transverse  fissure.  and  in  the  čase  of  the  duct  fcir  the  most 
part  to  a  chain  of  nodes  belonging  to  the  hepatic  group,  which  occurs  along  the  line 
of  the  duct  in  the  cdge  of  thc  gastro- hepatic  omentum  ;  those  from  the  lower  jiortion 
of  the  duct,  hnwever,  associate  themsclves  with  stems  from  the  duodenum  and  head 
of  ihe  pancreas  which  open  into  the  uppermost  nodes  siluatcd  along  the  course  ol 
the  superior  pancreatico-duodenal  vessels. 

Stated  in  briet,  the  destinations  of  the  hepatic  ]ymphatics  are  principallv  the 
hepatic  nodes  situated  in  thc  transverse  fissure  and  the  diaphragmatic  nodes  which 
surrouiid  the  opening  of  the  inferior  vena  cava.  A  vessel  from  the  right  lobe  also 
passes  to  the  cfeliac  nodes,  some  from  the  left  lobe  to  the  superior  gastric  nodes, 
and  an  important  group  passes  up  in  the  suspen3ory  ligament  to  communicatc  w'ith 
some  of  the  anterior  diaphragmatic  nodes  and  terminate  in  the  lower  inferior  deep 
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cervical  nodes.  Finally,  it  is  to  be  remembered  that  numcruus  communicatioas 
e.\ist  bet\veeii  thc  tšupt^rhcial  hcpaiic  lynipliaiics  and  thosc  vvhich  tomi  the  net-irork 
on  the  abdominal  surface  of  the  diaphragm, 

The  Spleen. — The  lymi>hatics  of  the  splcen  are  arranged  in  a  superficia]  and 
a  deep  set,  numerous  comnntnlcations  occurrijig  between  the  two.  The  vesscl-- 
of  the  superficiai  si;t  are  subserous  in  positioa  and  converge  louard  the  hilui  lo 
terniiiute  in  the  adjacent  pancreatico-splenic  nodes,  to  which  thc  deep  lyTnphatics. 
which  accompany  the  b!ood-vessc!s  of  the  spleen,  aiso  pass. 

The  Kidneys  and  Ureters. — The  lyniphatics  of  the  kidney  form  three  net- 
work.s,  one  of  vvhich  is  siLuated  in  the  cortical  tissue  of  the  kidncv,  the  second,  whte«c 
meshes  are  very  fine,  is  situated  immcdiatelv  beneath  the  fibrous  capsule.  while  th* 
third  occurs  beneath  the  peritoneum  in  the  siiperricial  portions  of  the  adijjose  capbule. 
The  efferents  of  tiie  cortical  net-work  follow  the  branches  of  the  renal  \*essels 
through  thc  nieduUary  substance  and  cmerge  at  the  hilus  in  thc  fonn  of  from  lour  to 

seven  vessels,  vhich  paas 
Fig.  823.  .  toward  ihe  median  line  ol 

/  k         tlie    posterinr   abdominal 

wall  along  the  couree  <A 
thc  renal  veins,  and  termi- 
nale in  the  upper  niHk-^of 
thc  laieral  tuiiit>ar  groups 
;  ^v        (Kig.  823).     Thoscwhich 

'bi  1  y        conie  from  the  righl  kid- 

ney  terminale  i>artly  in 
nodes  which  lie  in  front 
of  thc  inferior  vena  cava, 
and  partly  in  two  or  three 
large  nodes  vhich  are 
sitiiated  behind  that  vessel 
upon  the  right  crus  ui  tlie 
diaphragm.  The  efferents 
from  these  nodes  pitrot 
thc  crns  and  icmiinalc 
directly  in  the  tboracic 
duct.  The  upix:mi06t 
nodes  to  which  the  vesseb 
□f  the  left  kidne^'  po^ 
are  situated  upon  the  leh 
ort.r'^^ crusof  the  diaphragm  and 

l.>mi.lmUcs  of  kidnoT.  ond  olov»ry.  new-born  clillU.    {Stahr.*]  their  effercnLs    aIsO   piercC 

the  crus  lo  open  into 
the  thoracic  duct  :  the  efferents  from  the  remaining  nodes  concemed  unite  with 
those  of  the  other  lateral  lumbar  nodes  to  form  thc  lumbar  trunks  which  open 
into  the  receptaculum  chyH. 

Tlie  net-work  which  lies  beneath  the  fibrous  capsulc  communicates  with  both  the 
cortical  and  subserous  nel-works,  and  its  drainage  b  probably  mainly  through  these  : 
a  few  slems,  howcver.  pass  touard  thc  hilus,  beneath  the  capsule,  and  unite  with 
the  terminal  eflferents  from  ihe  cortical  nct-ivork,  thcre  bcing  no  direct  connection 
betwcen  the  net-wark  and  the  lumbar  nodes.  The  čase  is  differcnt  \vltli  thc  subserous 
nct-work,  its  eflerents  passing  to  the  upper  lateral  lumbar  riotics  quitc  inde[>endently 
of  the  cortical  efferents.  As  already  noted,  it  has  abundant  conununication  uitn 
the  net-work  beneath  the  fibrous  capsule,  and  through  this  with  the  cortical 
net-work,  so  that  infections  of  thc  kidncv  tissue  are  readily  communicated  10  ihc 
adipose  capsule. 

The  Ivmphatic  net-works  of  the  ureters  appear  to  be  limited  to  the  muscular 
coat  and  the  siirfn<"e  of  the  ducts  (Šakala).  Tho  efferents  which  arise  from  ihe 
upper  portions  of  thc  net-work5,  that  is  to  say  from  the  portions  above  the  levd  ai 
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which  ihc  uretcr  is  crossed  by  tlie  spermatic  fovarian)  artcry,  pasa  upward  to  unite 

with  the  TtiivA  efferents  or  occasionall/  to  terminale  dircctiv  in  ihc  uppcr  lattral 

lumbar  nodes  ( Fi^.  824).     The  majoritjr 

of  the  efferents  arise  Irom  those  porlions  of 

the  ducts  interveiiing  between  the  crossing 

of   the  spermatic   (ovarian)   arteri«*  and 

the  level  at  which  the  ureters  cross  the 

common  iliac  vessels  to  enter  the  pelvis, 

and  these  vessels  pass  either  to  the  lower 

lateral  lumhar  nodes,  or  else,  in  the  čase 

ot    the    lowcr    ones,    to  the    upper   iliac 

nodes.     Finally,    the   efferems    from    ihi: 

pehic  portions  of  the  ureters  either  unite 

with  the  vesselii  j)ussin>j  irom  the  bladder. 

or  else  communicate  directly  with  certain 

of  the  hypogastric  nodes. 

In  and  bencath  the  fibrous  capsule 
of  the  suprarenal  bodies  a  Iymphatic 
net-work  occurs,  \vhose  efferents  on  the 
one  hand  join  tlie  renal  lymphatic3,  and 
on  the  other  pass  into  the  substance  ol 
the  organs  to  communicate  with  a  net- 
work  situated  in  the  glomerular  portion 
of  the  cortex.  From  this  latter  net-work 
stems  pass  centrallv  in  the  partirions 
betueen  the  celi  columns  uf  the  corte.x  to 
unite  with  a  rich  plexus  which  traverses 
ali  portions  of  the  medullary  substance. 
The  main  stems  of  this  plexus  fol]ow  the 
course  of  the  suprarenal  hl(X)d-vessels  and 
emerpe  at  the  hilus  of  the  organ  as  foiir 
or  five  stems,  whlch  pass  to  the  upper 
lateral  !luml>ar  nodes.  Some  of  the  stems  are  also  said  to  pierce  the  crura  of  the 
diaphragm  and  termi  nate  in  the  lower  nodes  of  the   posterior  medtastinal  group, 

THE    LVMPHATICS   OF  THE   PELVIS. 
The  Lvmph-Nodes. 

The  pelvic  Iyniphalic  nodes  are  arranjjed  alonij  the  courses  of  the  principal 
vessels,  and  miay  cnnvenientlv  be  divided  into  three  ^oups,  the  iliac.  the  hypogastric, 
and  the  sacral  nodes.  In  addition  some  small  inconstanl  nodes  occiir  in  association 
v.'ilh  the  bladder  and  these  will  be  described  in  connection  with  the  vessels  ansing^ 
from  that  organ  fpage  gSj^  The  epigastric  and  ctrcumflex  iliac  nodes,  already 
described  in  connection  with  the  abdominal  region  (page  972).  are  really  outliers 
of  the  iliac  group. 

The  iliac  nodes  ^Fig.  825)  are  from  fifteen  tn  twenty  in  niitnberand  form  a 
plexiis  ("plesus  illacus  externus)  along  the  course  nf  the  common  and  oxternal  IHar 
vessels,  the  uppermnst  nudes  lying  at  the  level  of  the  hifurcation  of  the  aorta  and 
the  Iow'ermnsi  arnnnd  the  pnint  nf  exit  of  the  extemal  iliac  vessels  bencath  Poupart's 
Hgament.  Three  more  or  less  distinct  Itnear  scries  of  nodes  can  be  recognized  in 
the  plexus,  one  of  which,  along  the  course  of  the  common  iliac  artery,  is  situated 
dosc  to  the  onter  surface  of  the  arter>'  and  along  the  medial  border  of  the  psoas  muscle. 
The  secnnd  lles  l)ehind  the  arten.',  resting  upon  the  anterinr  surface  of  the  vein.  while 
the  third  unites  wilh  its  feIlow  of  the  oppositc  sidc  to  form  a  group  of  three  or  four 
nodes  resting  upon  ihe  left  common  iliac  vein  and  tbi-  pnimontorv  of  the  sacnim 
in  the  angle  formed  by  the  bifurcation  of  the  aorta.  Of  the  scries  along  the  line  of 
ihe  external  iliac  vessels  one  lies  to  the  outer  aide  of  the  artery  along  the  medial 
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border  ol  tlie  psoas.  thc  second  in  tlie  aii^lc  betweert  ilie  vein  and  thc  artcr)-,  and* 
the  third  along  thi.'  lower  border  of  ihe  vein,  bctween  it  and  (hc  obturatur  učne. 

The  various  nodcs  of  thc  iliac  set  coraniunicate  with  one  another  so  thal  the 
efferent&  of  one  node  are  afferents  for  tlie  hijjher  ones.  In  addition  they  receivt 
affercHls  froni  the  inguinal  nodcs  as  well  ;is  from  the  epigastric  and  circunille.\  il"; 
nodes  as  already  statcd,  and  the  group  »ituated  ovcr  the  promontdrj'  of  thc  sn 
also  receives  afferents  front  both  the  hypogastric  aiid  sacral  nodcs.  Furthi-nnuri', 
afferenls  pass  to  the  iliac  nodes  fioni  the  pelvic  portions  of  the  ureters.  from  the 
bladdcr  and  prostate  gland,  from  ihe  lower  portion  of  thc  utcrus  aiid  tlie  ufipcr 
poriion  of  the  vagina,  from  tlie  glans  penis  and  clitoris,  from  the  adductor  mu 
of  the  thigh  through  vessels  accompanying  the  oblurator  arter>',  and,  in  ihe  čase  i 
ihe  latcral  series  of  nodes,  from  the  psoas  miisde  and  the  adjacent  subserous  i 
The  effcrcnis  pass  to  the  lower  lateral  Uimhar  nodcs. 

Ihe  internal  iliac  or  hypogastric  nodes  (lymphou1andiiIae  hvpucastricac)! 
from  nine  to  twclve  in  nunibcr  oii  eacli  side.  and  are  siiuated  on  ihc  latcral 
of  the  pelvic  cavity.  along  the  course  of  the  interna!  iliac  vessel  and  ils  branches 
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(Fig.  825).  Thcy  are  connccted  tngether  to  fonn  a  plexiis  {plcxus  hypo«aslriais). 
and  reoeive  ufferetits  from  most  of  the  regions  to  uhlcli  tlie  branchcs  of  thc  internal 
iliac  artery  are  distrihnted.  Thns  hranchcs  comc  to  thcm  from  ali  the  pcK-ic  organs. 
from  the  dceper  portions  of  the  pcrineum.  iiifluding  the  penial  portion  of  the  ureibra, 
from  the  deep  portions  uf  the  posterior  and  internal  femnral  and  thc  gluteal  regioi 
Their  cfferents  pass  niainly  to  thc  ihac  nodcs  sitnated  on  the  promontory  of  _ 
sacrum.  those  which  arisc  from  thc  obturator  nodc,  situ-itcfl  ujKin  tne  obturatur  artcrf 
as  it  passcs  through  the  obturator  fornmcn.  passing,  howcvcr,  to  nodes  belongmg  to 
the  inncr  series  of  thc  grnnp  accompanying  the  extemal  iliac  vessels. 

Thc  sacral  nodes  are  siiuated  on  the  ventral  surface  of  the  sacrum,  partly 
along  the  course  of  the  niiddle  sacral  vessels,  and  partly  internal  to  thc  second  and 
third  anterior  sacral  forainina.  along  thc  course  of  the  lateral  sacral  arterics  (Fig.  8 
Ali  the  nodes  art-  sniall  and  thev  are  unitcd  togcther  by  Ivmphatic  vessels  to  for 
sacral  plexiis  fplcxus  sacralis  mcdias).     Thev  receive  afferents  froni  the  neighborii 
muscies  and  from  the  sacrum,  and  their  effcrcnts  pass  to  the  iliac  nodcs  situalcd 
upon  the  promontory  of  the  sacnim. 

The  Lvmphatic  Vessfi^. 
Under  ihis  heading  will  be  considered  thc  vessels  of  the  various  pelvic  ' 
uith  the  cxccption  of  those  of  the  reclum.    which  have  alreadv  l>ccn   descrifc 
(page  979).     In  addition  there  will  be  included  the  vesseU  of  the  extcmal  gcnit  ' 

♦Buli.  et  M*m.  Socift^  anatom.,  1901. 
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and;  on  account  of  thcir  intimate  relalion  uith  these,  ihe  superficjal  Iyrapliatics  of 
tlie  perincal  and  circunianal  rogions. 

The  Bladder. — h  was  for  a  long  tirne  a  matter  for  tliscussion  wlielher  or  not 
the  mucosa  of  the  bbdder  was  providcd  with  a  lymphatic  ntt-work,  but  the  general 
consensus  of  recent  observers  is  lliat  ic  is  not-  Only  the  niuscular  coat  possesscs  a 
net-work.  and  from  this  stems  pasa  to  the  surface  of  the  viscus  to  (orm  a  supcrticial 
nel-work  beneath  the  peritoneal  or  fascial  inveslment.  This  net-work  is  continuous 
at  the  neck  of  the  bladder  wilh  thosc  of  the  urethra  and  prostate  gland,  and,  at  its 
base.  with  ihe  net-works  of  the  ureters  anii  seminal  vesicles,  ajid,  in  the  iemale,  uf  ihe 
vasnna.  The  efEerent  steras  which  take  origin  from  it  niay  be  divided  into  lwu 
groups  according  as  they  arise  upon  the  antcrinr  or  |>osterior  surface. 

Those  passiiig  from  the  lower  part  of  the  anterior  surface  are  dircctc<i  latcraUy 
and  those  from  the  iipper  part  pursue  a  flexuous  course  dovvnward  and  !aterally  to 
terminate  in  the  nodes  of  the  iliac  group  situated  along  the  external  iliac  vessels 
(Fig.  826).  In  thcir  course  thcy  usually  traverse  some  aniall  nodea  situated  in 
dose  proximit>'  to  the   bladder 

and  divisible  according  to  their  ^*®'  ^^ 

positirm  into  two  groups.  One 
of  these  is  situated  u]>on  the 
anterior  surface  of  the  bladder, 
and  consists  uf  two  ur  tlircc 
nodes.  the  anterior  vesical 
nodcs,  two  of  which  are  usually 
situated  ncar  the  apex  o!  the  vis- 
cus  in  the  course  of  the  superior 
vesical  artcry,  whi]e  the  third 
occurs  lott*er  down  in  the  retrn- 
pubic  tissue.  The  other  group 
consists  of  from  two  to  four 
nodes.  the  lateral  vesical 
nodes,  situated  on  eithcr  sidc 
of  the  bladder  along  the  course 
of  the  obliteratcd  hypogastric 
arteries.  Both  grou^«?  are  some- 
what  inconstant.  buc  occur  in  a 
large  percentage  of  cases. 

The  vessels  from  the  upper 
part  c»f  the  posterhr  surface  uf 
the  bladder  pass  downward  and 
latfrally,  oftfn  traversing  some 
of  the  lateral  vesical  nodes.  and  terminate  in  the  external  iliac  ntKles  which  receive 
the  stems  from  the  anterior  surface.  Othcrs  pass  to  the  hvpogastric  nodes.  uhile 
others  again,  arising  from  the  base  of  the  bladder,  pass  at  first  directly  backward 
past  the  lateral  surfaces  of  the  rectum  and  then  ascend  on  the  sacrum  to  terminate 
in  the  iliac  nodes  situated  upon  the  promontorv. 

The  Prostate  Gland. — The  Ivmphatics  of  the  prostate  have  their  origin  in 
net-works  surronnding  the  various  acini  of  the  gland.  From  these  net-works  stems 
pass  to  the  surface.  \vhere  they  form  a  second  nct-work.  and  from  this  the  cfTercnt 
stems  pass  synimetrica!!y  on  either  side  of  the  median  line  to  some\vhat  diverse 
terminations.  One  or  two  of  the  effcrents  on  eithcr  side  ;tscend  in  a  tortuous  coiirsc 
upon  the  posterior  surface  of  the  bladder.  and  then  bend  ]aterally  over  the  obliteraled 
hvpogastric  arteries  to  terminate  in  one  of  the  midHle  series  nf  the  Iliac  nodes 
vvhich  accompany  the  external  iliac  vessels.  Another  stem  passes  backward  along 
the  prostatic  vessels  to  terminate  in  one  of  the  hypogastric  nodes  ;  others  pass  at  first 
backward  on  either  side  of  the  rectum,  and  then  ascend  upon  the  anterior  svirfacc 
of  the  sacrum  to  torminatc  in  ihc  lateral  sacral  nodes  or  in  the  iliac  nrjdes  3ituatc<i 
on  the  proraontorj'  of  the  sacrum  ;  and  from  the  anterior  surface  of  the  gland  a  stem 

*Archiv  f.  Anatom,  u.  PhysioI.,  1897. 
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border  of  thc  psoas,  thc  second  m  thc  angle  betucen  tlic  vcin  and  ihe  arterj",  and 
Ihe  third  along  thc  lower  border  o(  the  vein.  bc:tween  it  and  ihe  obturator  ncnt 

The  various  nodes  of  the  iliac  set  communicate  uilh  one  another  so  that  :hr 
tffercnts  of  one  node  are  affcrents  for  the  hi>;her  ones.  In  addition  iliey  rti.'i\' 
ttjfcrcnts  from  ihe  in^ujnal  nodes  as  uell  as  from  the  opig^stric  and  circumfltx  ilct 
nodes  as  alrcady  slated,  and  the  groiip  situated  o\cr  the  promontorj'  of  the  sacnim 
a!so  reccivcs  affercnts  iroin  bolh  thc  hypogastric  and  sacral  nodes.  Kurtheniiorc, 
a6ferents  pass  to  the  ihac  nodes  from  the  pelvic  portions  of  the  urelers,  fium  thc 
bladdor  and  prostate  gland,  from  the  Io\ver  portion  of  the  uterus  and  the  upp« 
poriion  of  the  vagina,  from  die  glans  penis  and  clitoris,  from  llie  adductor  musclcs 
of  thc  thigh  tbrough  vcssels  accompanying  the  obturator  artery»  and,  in  ihe  čase  of 
the  lateral  series  of  nodes,  from  the  psoas  muscic  and  thc  adjacent  subserous  tissuc. 
Thc  cffcrcnts  pass  to  the  louer  lateral  Lumbar  nodes. 

The  intcrnal  iliac  or  hypogastrtc  nodes  (Ivmiihoelandulae  hvpoeastricic)  are 
(rom  ninc  to  rvvclvc  in  numbcr  on  cach  sidc,  and  are  silualed  on  the  lateral  walls 
of  thc  pelvic  cavity,  along  the  course  of  the  internat  iliac  vessel  and  Jts  branchcs 
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(Fig,  825).  They  are  connecled  together  to  form  a  plexus  (p!exus  hy|H>et>stricii&), 
and  receive  afferents  from  most  of  thc  rcgions  to  »hich  the  branches  of  the  intcrnal 
iliac  artery  are  distributed.  Thus  branches  conio  to  them  from  aH  the  peKic  or^ans, 
from  ihe  decper  portions  of  the  perineiim,  including  the  penial  portion  of  the  urcthra. 
from  the  deej)  portions  of  the  posterior  and  intcrnal  ft-moral  and  thc  glutcal  regions. 
Their  eferenis  pass  mainly  to  thc  iliac  nodes  siluated  on  the  promontory  of  the 
sacrum.  ihose  uhich  urise  from  thc  obturator  node,  situatcd  upon  the  obturator  artcr> 
35  it  passes  through  the  obturator  foranien.  passing.  however.  to  nodes  bclonging  to 
the  inncr  serics  of  the  group  acconipanying  the  extcrnal  iliac  vessels. 

Thc  sacral  nodes  are  situaied  on  the  vcntral  surface  of  the  sacrum.  partlv 
along  the  courec  of  the  middic  sacral  vesacls.  and  panly  internal  to  the  second  and 
third  antcrior  sacral  foramina,  along  the  course  of  the  lateral  sacral  arteries  (Fig.  S29). 
Ali  the  nodes  are  small  antl  lhey  are  united  together  by  lymphatic  vessels  to  form  a 
sacral  plcxus  fpkxus  sacralis  medius).  They  recetve  afferents  from  the  neighboring 
muscles  and  irom  the  sacrum,  and  their  cffcrettts  pass  to  thc  iliac  nodes  situated 
upon  the  promontory  of  the  sacrum. 

ThK  LVMrHATIC  Vessei-s. 
Under  this  heading  will  be  considcred  the  vessels  of  the  various  pelvic  organs, 
with  the  e.xception  of  ihosc  of  the  rectum.   \vhich  have  already  been   described 
(page  979).     In  addition  there  will  be  includccl  the  vessels  of  the  cxtemal  genitalia. 

•  Buli.  et  MŽm.  Socičtč  anatom.,  1901. 
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tid,  on  account  oi  their  intimate  relation  with  thcse,  the  superficial  Iymphattcs  of 
'the  perincal  and  circumanal  regions. 

The  Bladder. — It  w;ls  for  a  long  lime  a  niatter  lor  discussion  vvhether  or  not 
thc  mucosa  of  the  bladder  wa.s  provided  uitli  a  Ivmphalic  net-work,  but  the  general 
consensus  of  reccnt  observers  is  thai  it  is  not.  Only  the  muscular  coat  possesses  a 
net-work,  and  froin  this  stems  pass  to  the  siirface  of  the  viscus  to  form  a  supcrficia) 
net-work  bcneath  the  jreritoneal  or  fascial  invcstmcnt.  This  net-work  Is  continuous 
al  ihe  ncck  of  the  bladder  with  thuse  of  the  urethra  and  prosuie  gland,  and,  at  its 
basf,  with  ihc  net-works  of  the  ureters  and  seininal  vesicles,  and,  in  the  female,  of  the 
vaj^ina.  The  effertnt  stcms  which  take  orijjin  iroin  it  may  be  divided  inlo  two 
^oups  according  as  they  arise  upon  the  anterior  or  postcrior  surface. 

Those  possin^  from  the  lovver  part  of  the  anterior  surface  are  directed  Iaterally 
and  those  from  the  iipper  part  pursue  a  flcxuous  course  downward  and  1acerally  to 
terminale  in  the  nodes  of  the  iliac  group  situated  along  the  cxiernal  iliac  vessels 
(Fig.  826).  In  their  course  they  U5ually  travcrsc  some  smjill  nodes  tiituated  in 
dose  proximity  to  the  bladder 
and  divisible  according  to  ihelr 
position  into  two  groups.  One 
of  these  is  situated  upon  the 
anterior  surface  of  the  bladder, 
and  consists  of  two  or  thrce 
nndps.  the  anterior  vesical 
nodes,  tw'o  of  which  are  usually 
situated  near  the  apex  of  ihc  vis- 
cus  in  the  course  of  the  supcrior 
vesicjil  artery,  while  the  third 
occurs  lower  down  in  the  retro- 
pubic  tissue.  The  other  group 
consists  of  from  t\vo  to  four 
nodes,  Ihc  lateral  vesical 
nodes,  situated  on  either  side 
of  ihe  bladder  along  the  course 
of  the  obliterated  hypogastric 
arteries.  Both  groups  are  some- 
what  inconstant,  but  occur  in  a 
large  perceniage  of  cases. 

The  vessels  from  the  upper 
part  of  the  posterior  surface  of 
the  bladder  pass  downward  and 
laterally,   often   traversing  some 
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of  the  lateral  vesical  nodes,  and  terminate  tn  the  external  iliac  nodes  which  rcceivc 
the  stems  from  the  anterior  surface.  Others  pass  to  the  hypogastric  nodes,  whi!e 
others  again.  arising  from  the  base  of  ihe  bladder,  pass  al  first  directly  backuard 
past  the  lateral  surfaces  of  the  rectum  and  then  aaccnd  on  the  sacrum  to  terminate 
in  the  iHac  nodes  situated  upon  the  promonion,'. 

The  Prostate  Gland. — The  Ivmphatics  of  the  prostate  have  their  origin  in 
net-works  surrounding  the  various  aL-ini  of  the  gland.  From  these  net-works  stems 
pass  to  the  surface.  where  thev  form  a  second  nel-work,  and  from  ihis  the  efferent 
stems  pass  symnielrically  on  either  side  of  the  median  line  lo  somevvhat  diverse 
tcrminations.  One  or  two  of  the  cl!erencs  on  either  side  ascend  in  a  torluous  course 
upon  the  posterior  surface  of  the  bladder,  and  tJien  benci  ]aterally  nver  the  obliterated 
hypog3stric  arteries  to  terminate  in  one  of  ihe  middie  series  of  the  iliac  nodes 
which  acconipany  the  external  iliac  vessels.  Another  stem  i>asses  backward  :Jong 
the  proslalic  vessels  to  terminate  in  one  of  the  hypogastric  nodes  ;  others  pass  at  fir^t 
backward  on  either  side  of  the  rectum,  and  then  ascend  upon  the  anterior  surface 
of  the  sacrum  to  terminale  in  ihe  lateral  sacral  nodes  or  in  the  iliac  nodes  situated 
on  the  proniontorj'  of  the  sacrum  ;  and  from  the  anterior  surface  of  the  gland  a  stem 
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passes  downward  on  either  ^dc  of  the  niembranous  portion  of  the  iirethra,  and, 
accompanving  ihc  urcthral  lynipliatics  along  the  course  of  the  intcrnal  pudic  vesscb, 
termiiutes  in  one  of  the  hypoga3tric  nodca  sitiiated  upon  thcse  vessels. 

The  Urethra.  —  Tlie  nuicous  membrane  of  the  male  urcthra  b  fumbbed 
throughout  its  cntirc  e,\tcnt  with  a  ivmphalic  ne1.-\vork,  which  is  especiallv  rich  in 
the  rcgion  of  the  glans  and  diminishes  in  cumplexity  in  the  membranous  and 
prostatic  portions  of  the  duct.  In  the  last  region  it  commvmLcatcs  with  the  net-«ork 
in  the  muscular  coat  of  the  ncck  of  the  bladder.  The  effcrents  frora  the  membramiis 
portion  of  the  duct  associale  ihemselves  wilh  some  of  the  prostatic  efierents  and  pasi 
to  a  hypogaatric  node  situatcd  on  the  course  uf  the  internal  pudic  vessels.  and  ihosc 
frnm  the  ]}enial  portion  accomjjany  the  veasels  whic]i  arise  from  the  g^lans  and  will 
be  described  tii  the  accounl  of  ihe  lymphatlcs  of  the  penis.  The  net-work  oi  the 
female  urethra  corresponds  with  those  of  tht  membranous  and  prostatic  portions  of 
the  male  duct. 

The  £xternal  Reproductive  Organs  in  the  Male. — Thel>'mphaticsolthe 
scrotum  form  aii  cxcecdingly  rich  net-work,  e5pccially  ucll  developed  in  the  vicinity 
of  tlie  raphe  and  thence  extending  lalerally  o%'er  the  entire  surface.     From  «x  to 

eight    slems    arise   irom 
^'^  **7-  this    nct-work,    and    the 

iippcrmost  acconipany 
and  evcntuany  anasto- 
mosc  with  the  superncial 
efferents  from  the  penis 
and  terminate  in  ihe  in- 
ner  inguinal  nodes.  Thr 
rcmaining^  stums  pas 
(ipward  and  outuard  to 
terminate  in  ihe  inner 
superficial  subinguinal 
nodes. 

The  lyinphatics  of 
the  penis  are  divisible 
into  a  superficial  and  a 
deep  setuhich  corTesipood 
respective!y  to  the  super- 
ficial and  deep  blood- 
vobsels  of  the  oi^an.  The 
superficial  sfl  forms  a 
net-work  in  the  integu- 
ment  of  the  penis  which 
radiates  in  al)  directions 
from  the  frcnulum,  some 
stems  passing'  forward  and 
upuard  into  the  prepuce  and  some  especiallv  strong  stems  passing  dorsaUy  jn  ihc 
furrow  behind  jhe  corona  of  the  ji^lans.  As  they  approach  the  dorsal  mid-line  these 
latter  give  off  one  or  lwo  loiigitudiria))y  directecl  cflcrents,  or  else  they  unite  to  form 
a  singie  stom  which  runs  along  the  dorsal  mid-line.  Other  slems  arising  from  ihc 
more  proximal  portions  of  the  net-vvork  cur\e  iipw;u-(l  from  below  over  the  latnal 
surfaces  of  the  penis,  anil  either  unite  with  the  dorsal  stems  or  form  independent 
latcral  stems  parallcl  with  the  dorsal  onc-s.  Numerous  anastomoses  occur  beiueen 
aH  the  longitudinal  stems  throughout  their  courscs,  and,  as  thev  approach  the 
symphysis,  they  bend  latenilly.  some  indeed  dividing  to  scnd  branchcs  to  dthcr 
side,  and,  after  the  upper  stems  from  the  scrotum  have  united  with  them,  ihc)' 
terminate  in  the  inner  inguinal  nodes. 

The  dffp  sci  forms  a  net-work  especially  veli  developed  in  the  j^lans.  in  which 
a  superficial  and  a  deep  layer  may  bc  distinguished.  Hoth  the-se  lavers  comtnunicate 
at  the  meatus  uith  the  urethral  net-u'ork,  and  from  the  deeper  layer  a  special  plcxus 
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developed  on  either  side  of  the  frenulum  {^Peiniz3a's  piexus),  from  which  stems 
ccnd  \\\  the  groove  back  of  the  corona  glandis.  Into  thusc  stems  tiic  supcrficial 
layer  of  the  net-\vork  opens,  and  they  also  receive  cummunications  (roin  the  supcr- 
ficial  vessels  of  the  penis.  From  them  one  or  two  stems  arise  \vhich  pasa  proximaIly 
in  corapanv  with  tlie  dorsal  vein  of  the  penis  tow*ard  the  suspensory  tigament.  Here 
they  U3ually  divide  to  form  a  more  or  less  distJnct  pkxus,  lying  iinmediately  over 
the  symphysis  pubis  and  provided  uith  sume  small  lymphatic  nodcs,  and  from  it  two 
or  three  stems  pass  ofi  Iater;illy  on  cithcr  stde.  These  pasa  acroas  the  surface  of  the 
pectineus  muscie  and  beneath  the  spermattc  cord.  aiid  some  then  pass  eiiher  to  the 
inncr  Inguinal  or  deep  subin^uinal  glands,  vihile  others  cxtend  along  Poupart's 
li>rame(U  to  the  external  abdominal  ring  and,  travcrsing  the  inguinal  canal,  terminatc 
in  one  of  the  lower  iliac  nodcs. 

I  It  is  to  be  nottd  that  owlng  to  tlie  anastomoses  and.  bifurcations  of  bolh  ihe 
superficial  and  deep  longitudinal  stems  it  is  possible  that  a  unilateral  infection  may 
cause  enlargment  ni  the  nodcs  of  both  sides. 

The  £xternal  Rcproductive  Organs  in  the  Female. — The  lymphalics  of 
the  external  female  gciiiiuli.i  have  csst:ntially  ihc  s;ime  dislributlun  as  those  of  the 
corresponding  orgaivs  in  the  male.  In  both  the  labia  majora  and  minora  rich 
subcutane<nis  net-works  octnir.  from  which  nunu^rous  stcnis  arist^and  jiass  to  tht;  inner- 
moat  inguinal  and  occasionally  the  iimer  superficial  subinj^uinal  nodes.  The  stems 
from  the  upjier  parts  (jf  the  labia  ascend  al  first  direcily  upward  loward  the  mons 
veneris  and  then  bend  suddeniv  outward  tn  reach  their  terminal  nodes  ;  those  from 
the  Iower  parts  pass  either  dircctlv  upward  and  outward  or  else  al  first  directly 
upward  pondlel  to  the  outer  edges  of  the  labia  and  llien  bend  suddenly  outward. 
Some  of  thtr  stems  comin^  fruin  one  or  other  of  the  labia  may  j)ass  to  the  nudts  of 
e  opfKJsite  side,  and,  furthermore,  Communications  exist  through  the  anterior  and 
posterior  cominissures  between  the  net-works  of  the  opposite  labia,  sr>  that  a  unilateral 
mfection  mav  produce  enlargement  of  the  inguinal  nodes  on  t>oth  sides. 

The  Ivmphatics  of  ihc  clitoris  prcsent  essentiaUy  iht*  same  arrangement  as  the 
deep  lymphatics  of  the  penis.  Thev  form  a  rich  net-work  in  the  glans  and  from  this 
longitudinal  stems  arise  and  pass  tnward  the  symphysis  pubis,  in  front  of  which  thev 
form  a  plexus  which  usually  contains  some  small  nodcs.  From  the  plexus  stems 
arise  which  pass  laterally.  and  terminale  either  in  one  of  tht  deep  subinguinal  nodes 
or  else  in  the  lower  iliac  nodes,  which  thcv  reach  by  traversing  the  inguinal  canal. 

The  Perineum  and  Circumanal  Regions. — The  dcepcr  lyniphatics  of  ihese 
rcgions  have  been  considered  lu  connection  with  the  organs  to  which  thev  behmg 
and  there  remain  for  considemtion  only  the  subcutaneous  vessels.  These  in  the 
perineaJ  region  form  an  abundant  net-work  from  which  stems  pass  fonvard,  for  the 
most  part  in  the  furraw  bctvccn  the  perineum  and  the  inner  surface  of  the  ihigh, 
and,  asaodating  themsclve^  vvith  the  stems  from  the  scroium  or  labia  majora, 
terminate  in  the  inner  inguinal  or  superficial  subinguinal  nudes. 

The  subcutaneous  Ivmphatics  which  surround  the  anal  opening  also  form  a  rich 
net-work,  which  communicates  extensively  with  that  of  the  anal  mncosa  (page  979^ 
From  it  somt?  two  or  three  stems  pass  forward  along  the  inner  side  of  the  thigh  to 
terminale  with  the  perineal  and  scrotal   Clafiial )  stems  in  the  inncr  Inguinal  nodes. 

The  Internal  Rcproductive  Organs  in  the  Male. — The  testis  possessesan 
abundant  supplv  of  lymphatics.  uhich  m.iv  be  divided  into  a  deep  and  a  superficial  set. 
The  former  takes  its  origin  in  a  rich  npt-work  which  surrounds  the  scminai  ducts.  and 
the  stems  wliich  compose  it  pass  toward  the  hiluni  in  the  scpta,  and,  issuing,  associale 
ihemselves  with  the  stems  arising  from  the  sujierficlnl  net-work.  This  is  double,  one 
layer  of  it  Iving  beneath  the  tunica  albuginea  and  the  other  betwecn  that  investment 
and  the  visceral  laver  of  the  tunica  vaginalis.  Both  lavers  are  abundantly  connected  by 
vessels  which  traverse  the  tunica  albuginca.  and  the  dccpcr  lavcr  aiso  receivos  numer- 
ous  communicating  stems  from  the  deep  Ivmphatics  and  from  ihe  Ivmphatics  of  the 
epididymis.  CoUecting  stems  from  both  layers  converge  toward  the  hilum.  where  they 
become  associated  \vith  the  stems  from  the  deep  net-work.  from  six  to  eight  or  rarely 
more  trunks  which  ascend  along  the  spermatic  cord  to  the  internal  abdominal  ring. 
Thev  then  follnw  thi-  course  of  the  spermatic  veins  upward,  and  terminate  in  from  tM'o 
to  four  of  the  lateral  lumbar  nodes  (Fig.  816).     The  nodcs  to  uhlch  the  vessels  from 
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the  left  testis  pass  lic  immcdiatclv  bcncath  tlic  Icvcl  of  thc  renal  veJns,  while  ibose 
in  which  the  stems  froin  llie  riglit  testis  tcnninate  are  Iower,  beinjj  sitiiatcd  abotii 
midttav  betwceii  ihe  lf\t:l  of  thc  rcnal  vciii  and  thc  junction  of  the  comnion  iliac       -^ 

Thc  Ivmphatics  of  tht  vas  dcfcrens  ure  |jr<.il>aLily  arranged  in  iwo  net  u.  rk-, 
one  l>clonging  to  thc  niucosa  and  the  other  to  thc  mtisciiUr  cnat.  alihough  so  far  unljr 
the  laller  net-work  has  bccn  demonstratcd.  At  the  tcstjcular  end  of  the  duct  ihr 
nct-work  cominunicatcs  \vilh  thal  of  the  cpididvinis,  and  thc  stems  which  ahse  (rom 
it  accompany  ihuse  of  the  testis  to  thc  lateral  luinbar  nodes.  At  ihe  vesical  cnd 
ihc  not-work  communicates  with  ihat  of  the  seininal  vesicies  and  its  ef^ercnls  jjaa 
lo  one  of  the  hypog-astric  ntK^es. 

Tlie  lymphatics  of  the  seminal  vesicles  are  miich  more  readily  demonstrablc 
ihan  those  of  thc  vaša  defercntia.  Thcy  arisc  from  tu-o  nct-works,  one  of  uhich  ts 
situated  in  thc  inucr"Sa  and  tlie  olher  iii  thc  musculariu.  Stcins  irom  thc  latter  Jorm 
a  third  net-w(trk  ovcr  thc  surfaces  of  the  vesicles  and  from  this  efTtTenis,  tu'o  or  threc 
in  numher,  pass  to  some  of  the  hyix)jfastric  nodes. 

The  Intcrnal  Rcproductive  Organs  in  the  Female. — The  Ivmphatics  ti 
the  ovary  are  verv  abundant  throughout  thc  substance  of  thc  organ,  a  fine  nct-woTk 
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surrounding  each  of  thc  Graafian  folHcIes.  The  stenis  which  arise  from  theso  n<-t- 
works  converge  toward  thc  hilus.  whcre  thev  form  a  rich  plexus  and  from  this  Irom 
six  to  eight  cfferents  arise  and  fa))ow  the  ovarian  bT<jod-vessels  to  terminale  in  thc 
lateral  lumbar  nodcs  C  Fig.  828). 

Owing  to  thinness  of  the  wal1s  it  is  difiicuh  to  distinguish  a  definitcly  lavercd 
arrangcment  of  thc  Ivmphatic  nct-work  of  the  Fallopian  tubcs.  It  is.  howe^'er, 
rich.  and  communicatcs  with  ihat  of  the  fiindus  of  thc  utorus.  It  gives  rise  to  two  w 
three  efferents  which  accompanv  thc  ovarian  cftcrcnts  to  the  lateral  lumbar  nod««. 
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In  ihe;  uterus  (  Kijd:s.  828,  829)  the  coiiditions  are  niuch  mort  favorabie  for 
detemiining  the  existence  or"  separate  net-works  in  the  muatt;»  aiul  muscularis  than 
in  the  Fallopian  tubcs,  but,  neverlhdess,  much  difference  al  opinion  exists  as  to  the 
occiirrence  of  a  mucosa  nct-work.  That  of  the  muscularis  caii  bc  injcctcd  w[lhoul 
diHiculty,  but  no  conclusive  irijections  havc  yet  been  made  of  the  mucosa,  and  while 
some  authors  (  Bruhns,  Sappev,  Hoiricr)  are  inclined  to  admit  the  exibtence  of  a 
net-u-ork  in  it,  others  (  Leiipoldj  dL-ny  it.  Howevcr  that  may  bc,  a  well-developed 
net-\vork  occurs  in  the  muscular  coat,  in  the  deeper  p<.)rtiuns  uf  which  it  becomcs 
espcciallv  rich.  and,  furtherniore,  it  is  more  abundant  in  the  cervix  than  in  the  b<jdy 
or  fundus.  From  it  siems  pass  to  ihc  surfacc  of  the  organ  to  form  a  subserous 
net-work,  from  which  a  number  of  eflercnts  arise. 

These  may  be  divided  into  three  principal  groups  according  to  their  termina- 
tions.  (  I )  The  cfferents  from  the  fundus.  usually  two  in  numbcr,  pass  outward  on 
eithcr  sido  in  thL-  iipper  [lortion  of  the  broad  liganient,  and,  associaiing  thcmsclves 
with  the  cffcrcnts  from  the  ovary.  terminale  in  the  lateral  lumbar  nodes.  (2)  Small 
stems  pass  from  the  fundus  along  llie  round  ligamcnt  of  the  uterus  to  tcrniinatt  in  the 
inguiiial  nodes.     (3)  The  ^^^^    g 

efferents  from  the  l>ody 
and  cervix  pass  laterallv 
to  icrminato  in  the  meflian 
iliac  nodes  sitnated  in  the 
anj^le  between  the  exiernal 
and  intemal  iliac  arteries. 
In  the  rourse  of  these  l;Lst 
vessels,  at  the  point  where 
thev  cross  the  iireter,  a 
small  ulfro-va^ina/  node 
is  occasi<jna]ly  placed. 

Other  efferents  have 
been  described  as  passin^ 
from  the  cervix  to  a  hypo- 
gastric  node  situated  at 
the  orij^in  of  the  uterinc  or 
\-aginal  artery,  and  two  or 
three  stems  have  been 
found  arising  from  the 
posterior  surfacc  of  the 
cer\'ix  and  passing  back- 
ward  on  cither  side  of 
the  rectuin  to  the  anterior 
surface  of  the  sacnim, 
up  which  thev  pass  to 
terniinate    in   the   ihac    nodes    situated   npon   the   sarra!    promontory   (Fig.    Sag). 

In  the  vagina  thcre  is  no  (juestion  as  to  the  existence  of  definite  net-works  in 
both  the  mucos;*  and  muscularis.  Tliat  of  the  mucosa  (Fig.  830)  is  exceptionaUy 
fine  and  commvmirates  abundantlv  with  the  coarser  net-work  of  the  muscularis,  as 
weil  as  wltli  thi-  net-work  of  the  vaginal  portion  of  the  cervix  above  and  with  that  of 
the  labia  minora  below.  From  the  muscularis  net-work  stems  pass  to  the  surface 
of  the  organ  to  forEn  a  third  net-vork.  from  which  the  maJn  efTerent  stems  arise, 
and  these  may  be  arranged  in  three  groui>s  according  to  their  destinations :  d) 
those  whicli  arise  from  the  upper  portion  of  ihc  vagina  join  the  stems  which  pass 
from  the  cervix  of  the  uterus  (Fig.  S30)  and  terminate  with  these  in  the  median 
iliac  nodes  situated  in  the  angle  formed  by  the  e.\ternal  and  internal  iliac  arteries  ; 
(2)  thosc  arising  from  the  middlc  portion  accompanv  the  vaginal  vessels,  pashing 
obliquely  upward.  outward,  and  backward.  to  terminate  in  one  or  t\vo  hypoga5tric 
nodes  situated  at  the  origin  of  the  uterine  arteries  ;  and  (^^1  those  from  the  hwer 
portion  associate  themselves  with  those  from  the  labia  minora  and  teiminate  with  these 
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in  thc  inncr  ingiiinal  nodes.    Ceriain  of  the  siems  from  the  middlc  portion  abo  [ 
ihe  same  mtddlc  iliac  nodes  which  receive  the  efferents  from  the  uppcr  f>orlian,1 

stems   have    been    obsen«! 
Fig.  S.io.  (Bruhnsj   piissing  from 

posterior  surface  ol  the  V2 
na  to  the  latcral  lumbar  i 
|i-<  /"^f^, ,  ,-^  and  even  to  the  iHac 

sittiated  on  the  promontor 
ol  the  sacnim,  while  othcn 
have  been  traced  to  the 
anorectal  nodes  (page  976,1. 
Finally,  it  may  be  note 
that  the  sviiieriicud  nct-woc 
of  the  anterior  surface  of  th 
va^na  communicaces  vit 
that  of  ihe  posterior  surlace 
of  the  bladder. 

Practical  Considera 

tions.— Ti^f   Lvmph-Nod 
of  tke  Abdomen  and  /V/;i!|j 
— The  sup^r/tciaf  lymphaiu 
of  the  waJI  of  ihc  alxioii 
convey  infection.  tf  the  pc 
mary  focus  is  abovc  the  lev( 
-'^  of  the  umbihcus,  to  the 

,  ;nbr»oe.  {Potrirr*)  lary  nodes  ;  it  it  15  beIow  ih 

Ie\el,  to  the  ingiiinal  nod 
Hence,  in  cases  of  lurunde  or  carbunde,  or  of  chancre,  or  of  epithclionia,  the  siB 
of  the  lesinn  wouId  determine  the  region  in  which  adenopathv  shoiild  Ijc  S(iu>;hi 
The  cctliac  group  of  nodes  may  bc  involved  in  diseases  of  the  jj^eater  portion  1 
the  digfstive  tract.  or  of  the  stomach,  spleen.  or  part  of  the  liver  ;  or  their  enlarpe- 
nient  may  follow  that  of  the  Kimbar  or  of  the  mesenteric  nodes.     The  nodes  in  ; 
about  the  portal  fissure.  or  between  the  layers  of  ihe  gastro-hepatic  onientum  may  : 
enlargc  in  cases  of  c:ircinoma  of  the  stomach  or  oi  ihc  livcr  as  to  compress  the  por 
vein  (causing  ascitcs)  or  the  common  bile  duct  (causing  jaundice). 

The  lymphatic  rehmons  of  the  stomach.  liver,  spleen,  and  p;»ncreas  have  beeii" 
sufificiently  consJdered  from  the  practical  stand-point  in  conncction  with  thtiit  vi5ccra._ 

The  mesrnfene  ttodes  are  frecjuentlv  and  gravt-lv  Involved  in  various  inlcslir 
diseases.  Thev  are  oflen  Infecled  and  enJarged  durinjj  typhoid  fever.  Thev  m 
especiallv  impHcated  in  ijeritoneil  or  intesiinal  tuberculosis.  The  lymphoid  noduli 
in  the  neighborhood  of  Peyer's  patches  are  surroiinded  by  Ivmphatic  p)exui>cs  an 
are  a  common  site  of  tiiberculous  ulceration.  The  bacilli  tuberculosis  are 
directlv  ihence  to  the  mesenteric  glands  (tabes  mcseniorica),  and  sonietimes  by  ma 
of  the  lymphatic  vessels  and  ihoracic  duct,  may  rcach  the  general  circnlation  in  f 
niimbers  (generalizcd  tuberculosis.  acute  miliarv  tuberculosis).  In  some  cases 
tiiberculous  peritfinitis  associated  uiih  mesenteric  gland  disease,  the  me5ientery 
undergoes  markod  and  extremc  contraction.  so  that  the  altered  coils  of  intestine  are 
held  closeh'  to  the  spine,  and  their  lumcn  may  be  greatly  narrowed  (peritonitji 
deformans)  (Tavlor). 

Mesenteric  c^•sis  fserous  or  chylous  cvsts")  are  usuallv  of  lymphatic  origin, 
may  be  due  to  Ivmphatic  obstruction  or  to  a  degeneralion  and  ililatalion  of  ihe  m« 
enteric  noeles  analogous  to  the  varicosity  of  inguinal  nodes  in  filariul  disease.  T* 
clinical  signs  of  such  cvsts  are  :  i,  a  prominent,  fluctuaring,  usuallv  spherical  5wc 
ing  near  thi*  ttmbilicus  ;  2,  marked  mohllitv  of  the  tumor — csppciallv  m  a  transver 
directjon  and  around  the  central  axis  ;  ^,  the  presence  of  a  zone  of  resonance  arouf 
ihe  cj-st  and  a  bdt  of  resonance  across  it  (Moynihan).     The  svmptoms  inay 


•  Progržs  niedicat,  [890, 


THE 


rMPHATK 


EXTREMITY. 


991 


I 

i' 

I 


* 


eitlier  (a)  chronic,  of  the  nature  of  colicky  pain  diic  to  interference  \vith  the  intes- 
tine  and  to  gasEro-inteslinal  disturlxince,  the  presencc  of  a  tumor  distinjfuishing  ihe 
casc  from  one  of  simple  gastro-entcrilis ;  or  (6)  thosc  of  acute  intestinal  obstruction 
(Roilcston). 

The  ium^ar  nodes  niay  be  enlargcd  from  scptic  or  malignant  discase  of  the 
Iower  ex[remities,  the  testes,  the  fundus  of  the  utems,  the  ovarj',  the  kidnevs  and 
adrenals,  the  sigmoid  or  rectum.  The  wide  area  ihus  drained  by  them  esposcs 
ihem  frequently  to  transmitled  infcction  ordiscase.  Their  condition  in  the  presence 
of  carcinoma  aflecting  any  of  thesc  rcgions  or  viscera  has  an  imporlanl  praclical 
bearing  upon  the  question  of  operative  interference.  as,  practicallv  wiihniit  excep- 
tion.  if  they  are  involved  only  paJliation  can  be  hoped  for.  \Vith  an  cinpty  intes- 
tinal tract  and  a  thoroughly  relaxed  abdomen,  everi  moderate  enlargement  of  these 
nodes  may,  in  thln  persons,  be  detected  by  palpation.  In  pcrsons  with  vcry  mus- 
cular  or  very  fat  abdominal  walls,  thcy  cannol  be  felt  unlil  lhc*y  h:i\'e  fornicd  a  con- 
sidcrabic  mass.  Their  great  enlargement — especiaUy  in  carcinoma — often  results  in 
swelling  and  oedema  of  the  Iower  extremilies  on  account  of  the  tibslruclion  to  the 
ciirrent  in  the  inferior  cava  prodiiced  by  the  pressure  of  the  dcnse  induratcd  glands 
which  may  quite  encircle  bolh  ihat  vessci  and  the  aorta  and  niay  even  interfere  \viih 
the  circulation  in  the  latter. 

The  lumbar  nodes  often  enlarge  consccutivelv  to  enlargement  of  \ht^  peivic  noiifs 
.{obturator,  gluteal,  sciatic,  internat  pudic,  extemal  and  Jntemal  iliacsj,  some  of  wlnch 
are  also  palpable — in  thin  ]>ersons — when  the  subject  of  carcinomalons  infiltratiun. 
The  external  iliac  nodes,  for  exampic,  lying  along  the  anterior  and  inner  aspect  of  the 
extemal  iliac  vessels,  may,  when  canterous,  be  recognlzable  in  this  way,  and  may 
be  found  by  their  tenderness — though  Icss  distinctly  felt — in  some  scptic  cases.  As 
they  receive  the  Ivmphalic  vcssels  froin  the  nodes  of  the  groin,  and  the  vessels 
accompanying  the  deep  circumilex  iltac  arteries,  their  enlargement  niay  fullovv  that 
of  the  inguinal  nodes,  or  may  result  from  septic  or  svphilitic  or  canceroua  foci  in  the 
supra-inguinal  portion  of  ihe  abdominal  \vall.  In  cancer  of  the  testis  the  iliac  and 
lumbar  nodes  are  in  the  closest  relation  to  the  ascending  current  of  lymph,  the 
inguinal  nodes,  as  a  nilc,  being  involved  later.  after  the  skin  of  the  scrotum  has 
bccome  infiltratcd  or  ulcerated.  In  advanced  cases  o{  carcinoma  of  the  rectum  or 
uterus,  the  obturator,  epigastric  and  extemal  iliac  groiips  become  considerably 
affcctcd.  CEdema  of  the  leg^  often  results  because  (a)  the  enlargcd  nodes  prcss 
directly  upon  the  external  iliac  vessels  ;  and  (i^)  the  Ivmphatics  pass  both  over  and 
under  thcsc  vessels  to  communicatc  with  the  obturator  node  and  thus  compress  the 
vcin  in  a  ring-like  carrinomatous  mass  (I.eaf).  The  pain  felt  in  these  cases  is  due 
to  the  pressure  of  the  afiected  glands  upon  the  nerve-tnmks  arising  from  the  Kunbo- 
sacral  plexus.  Similar  pains  may  be  felt  »-hen  any  nf  the  pelvic  glands  are  involved 
as  there  is  a  similarly  close  relation  bet\veen  the  obturator  node  and  the  obtnrator 
ner\*e  ;  the  gluteal,  sciatic,  and  internal  putlic  notles  and  the  first  and  second  sacral 
and  great  sciatic  nerves  ;  and  the  external  iliac  nodes  and  the  anterior  crural 
nerve.  The  obturator  group  of  nodes  lying  betvveea  theexternai  iliac  vein  and  the 
obturator  nerve  assnme  surgical  importance  because  sometimes  the  lowest  node  of 
this  group  is  found  projecting  through  the  crural  canal.  The  relation  of  this  node  to 
Gimbernat's  ligament  shows  that  when  eniargeti  it  would  appear  as  a  swclling  occu- 
pying  a  position  similar  to  that  of  a  femoral  hemia  (Leaf).  Cases  are  on  record 
(White)  in  which  an  intiamrnation  ol  this  node  has  simulated  a  strangulatcd  femoral 
hernia. 

THE  LVMPHATICS  OF  THE  LO\VER  EXTREMITY. 

The  LvMPHATic  Nodes. 

The  Inguinal  Nodes. — The  principal  group  of  nodes  of  the  lowcr  extremity 
is  situated  in  the  inguinal  region  over  Scarpa's  triangle,  wherc  thcy  form  a  consider- 
able  mass.  placed  for  the  most  part  between  the  lavers  af  ihe  fascia  lata,  and  consist 
of  from  tweIvo  to  tiventv  nodes  united  by  connecting  hranches  to  form  a  plexus.  the 
plexus  inguinalis.  Thoutrh  in  reality  forming  a  single  group.  thev  have  lx*en 
divided  for  purposes  of  description  into  a  number  of  subordinate  groups  uhich  must 
be  recognized  to  have  merely  a  conventional  \'alue.     The  first  of  these  divisions  is  a 
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separation  of  the  nodcs  which  lie  respectively  above  and  below  a  horizonul  Itnt 
drawn  through  the  point  al  which  the  lonp;^  saphenous  vein  pit-rcca  ihc  criliriinmt 
fascia,  and  to  ihosc  ]ying  abovc  this  line  the  term  inguinal  nodes  (  h  mphoelaudulatr 
iaeuiaalL-s)  is  applied,  vvhilc  those  below  it  are  tcrincd  ihe  subinguinal  nodcs 
(l]m|)hoij;laiidiilac  subini;uinaJes).  This  latter  sul^oup  is  again  divided  into  a  svpfr- 
Jicia/  ( Ivmplioiftandulac  subinKiiinalcs  sapcrlidalcs)  and  a  ižri:^  ( Ivniphnglantlulac  snh' 
iOKtiinalcs  urofudiiaf)  set.  accordini^  as  tijty  are  sitiiated  in  or  beneath  the  Liscia  lau. 
Finiillv,  by  inejins  of  a  vertical  line  jjiissing  ihroiigh  the  oritice  in  the  cribrlt  i 

through  \vhich  ihe  long  saphenous  \'ein  passcs,  ihe  inguinal  and  supcrlicial  sm  1 

groups  are  each  sutniivided  into  an  inner  and  an  ouicr  sel,  a  sniall  central  group  n| 
nodes.  siirroundinj;  the  saphenous  orifice,  l^eing  also  sometinies  recognizable.  Ii 
inay,  however,  agnin  be  eniphasized  that  these  subdivisions  are  purely  cQn\'entional 
and  cannot  always  be  clearly  distinguished,  nor  do  lhey  repiresent,  c.vccpt  in  a  vttv 

general  way,  the  tcrminations  of  dcfinite  drainage 
areas.  Indced,  rhc  nunierous  conncctiona  which 
cxi3t  betvcen  ihe  nodes  of  the  various  aubgroup^ 
caiise  iheir  distinction  to  be  of  coTnpurative!y  Httlf 
importancc  from  the  surgical  sland-point. 

The  inguinal  nodcs  are  arrangcd  in  a  more 
or  Icss  disdnct  chain  ovcr  the  base  of  Scarpa's 
triangle,  immediately  IjcIou'  Poiipart's  ligamcot 
They  rcceive  as  affcrcttts  the  superficial  lyniphalio 
of  the  abdominal  walls  and  the  gluteal  regiun.  the 
superficial  vessets  of  the  scrotum  and  penis  in  the 
male  and  of  the  labia  majora  and  minora  in  the 
female,  aa  well  as  those  from  the  perineum  and 
the  circumanal  regJon.  Their  ^ffetrnts  perforate  the 
cribriform  fascia,  enter  the  abdomen  by  the  femoral 
ring.  and  terminale  in  the  Iower  iliac  nodcSu 

The  superficial  subinguinal  nodes  receive 
some  afferenis  from  the  gluteal  rcgions  and  also 
some  from  ihe  perineum  and  circumanal  r^^ons,  bul 
the  principal  set  is  formed  by  the  superficial  vcssels 
of  the  leg.  Their  efferents  have  essentially  the 
same  course  as  those  of  the  inguinal  nodes,  piercinj; 
the  cribrifonn  fascia  to  accomi>any  the  femorai 
vc-sscls  to  the  abdomen,  wherc  they  temiinate  in  the 
lower  iltac  nodes.  In  their  course  through  ihe 
femoral  shcath  .some  of  thcm  lie  on  the  anteriof 
surface  of  the  vessels,  but  the  majority  lie  on  their 
inncr  side  in  the  crural  canal  and  some  of  them 
terminatc  in  the  dcep  subinguinal  nodes. 

The  deep  subinguinal  nodes  varv  in  number 
from  one  to  three.  They  are  placctf  alnng  the 
course  of  the  femoral  vein,  one  occurring  immediatcly  beneath  the  point  of  jimction 
of  the  long  s;iphenous  vein  wtth  the  femoral,  a  second  a  little  highcr  up  in  ihe  cniral 
canai,  and  the  third,  lermed  by  Frcnch  authors  the  node  of  Ctoqtt€i  and  by  the 
Germans  the  nodc  of  Rosenmullcr,  is  siluated  at  the  entrance  into  the  crunU  canal 
from  the  abdomen.  Their  j>rincipal  afferenU  are  the  deep  Ivmphatics  of  the  thiph 
which  accompany  the  femonil  vessels  and  their  branches,  bul  in  addidon  they  recrive 
slems  from  the  superficial  subinguinal  nodes  and  the  deep  vessels  of  the  penb  and 
cliloris.  Their  effcrents  pass.  like  those  of  the  superficial  nodes.  to  the  lower  iliac 
nodes. 

The  popliteal  nodes  rlyinphnqlan4hi1ae  pnpliteae)  are  some  four  or  more  in 
number  and  are  embeddeti  in  the  adipose  tissuc  of  the  popliteal  space  f  Fig.  832). 
One  or  tivo  occur  in  the  neighborhood  of  the  short  s-iphenous  vein  imnicdiatelv 
after  it  bas  entered  the  popliteal  space,  uhilr  the  rest  are  situated  more  deeplv  upon 
the  popliteal  vessels.  The  more  superficial  nodes  receive  as  affercnts  the  superficial 
lymphatics  of  ihe  leg  uhich  accompany  the  short  saphenous  vein,  whilc  the  deep« 
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Fig.  832. 


ones  receive  the  vessels  wliich  ;iccoinpany  ihe  branchcs  of  the  poplileal  \essels  and 
aiso  those  accompanving  the  anlcrior  and  posterior  libial  vessels. 
the    most    part   accompany   the 
femoral    vesscls  to  terininate  in 
the  deep  subinguinal  nodcs. 

The  antcrior  tibial  node 
(IvmphuLrlainliila  tibiaUs  antcriorj 
is  a  small  and  probablv  inconstant 
node  situatcd  in  t]ic  upper  pari 
of  the  coursc  oE  the  lyniphalic 
vessels  which  accompany  the 
anterior  tibial  artery.  its  effer- 
eitis  pass  upward  alonpf  with 
the  anterior  tibial  aiut  popliteal 
blood-vessels  to  terminale  in  the 
deepcr  popliteal  nodes. 


ancni- 


1'uplitcal 
iioda- 
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Poplileal  Iympti-fiod«.    {Poirirr  and  Cmmio.*) 


TkK   LVMPHATIC   VljSSELS. 

The  lymphatic  vessels  of  the 
Iower  extreniity  may  bc  divided 
inlo  two  groiips,  one  of  which 
consists  of  the  siil>culaneous  nel- 
work  and  its  eiterent  stems  and 
the  other  of  those  vessels  which 
accompany  the  principal  blood- 
vessels. 

The  superEcial  lymphat- 
ics  take  their  origin  from  a 
net-work  diatributed  throughout  ali  portions  of  the  subcutaneous  tissuc  of  ihe 
cxtremity.  but  increasing  in  richness  and  compIexity  toward  the  distal  part  of  tlie 
limb.  until  in  the  foot,  and  especially  in  the  plantar  rej^on,  it  forms  a  very  close  and 
ahundant  net-work.  This  plantar  net-work  extends  not  on)y  thrnug^hout  the  entire 
planiar  rcgion,  but  curves  dorsal]y  ujion  bith  the  outer  and  Inncr  bordei-*i  of  the  fooi. 
and  alao  over  the  posterior  surfacc  of  the  heel,  and  from  these  latcral  and  posterior 
portions  of  the  net-work  as  wcU  as  frnm  the  BiiSciitaneims  nct-work  of  tlie  digits 
numerous  collectin;^  slems  arise.  These  anastoinose  abundant]y,  and  those  frr>m  the 
digits,  the  whoIe  of  the  iimer  border  of  the  foot  and  the  distal  half  of  iis  outer  iKjrder 
fonn  an  open  plexus  upon  the  dorsum  of  the  foot.  The  stems,  severol  in  nuniber. 
which  arise  from  this  plexus  pass  upwar<l  alonj*;  the  inner  surface  of  the  leg 
(Fig.  83:?).  following  in  general  the  course  of  the  long  siiphenous  vein  and  receiving 
aa  they  go  coinm  unications  from  the  superficLa)  net-works  of  the  rcgtons  they 
traverse.  In  llie  neijjhborhood  of  the  knee  stems  arising  from  the  net-work  over 
the  anterior  tibial  re^on  bccome  associated  \vith  Ihem,  and  above  the  knee  branchea 
which  drain  the  net-work  of  the  outer,  inner,  and  posterior  siirfaces  of  the  thij^h  also 
ciirve  iipvvard  and  inward  or  fonrard.  as  the  čase  may  be,  to  accompany  them. 
The  numerous  stems  so  formed  are  ali  sitnated  superficialtv  to  the  fascia  Jata,  and 
terminatc  above  in  the  supcrficial  subinguinal  nodcs,  the  more  anterior  stems  passing 
to  the  outer  and  the  more  posterior  to  the  inner  members  of  the  Rroup. 

The  stems  \vhich  arise  from  the  calcaneal  portion  nf  the  plantar  net-work  and 
from  that  porlion  of  it  which  curves  upward  nver  the  posterior  half  of  ihc  outer 
border  of  the  foot,  pass  iipward  upon  the  posterior  surfacc  of  the  cnis  in  cnmpany 
with  the  short  saphenous  vein,  They  receive  Communications  from  the  supcrficial 
nct-\vork  of  the  calf  and,  as  they  approach  the  bend  of  the  knee,  thcy  perforate  the 
crural  fascta  and  terminale  in  the  more  snperficial  popliteal  nodes. 

Finallv,  from  the  net-\vork  over  the  glutcal  rcgion  a  number  of  collecting  stems 
arise,  the  majority  of  which  curve  (orward  and  converge  to  terminale  in  the  uuter 
inguinal  nodes,  some  from  the  more  posterior  portions  of  the  net-work,  howevcr, 
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passing  forward  along  willi  the  stems  Ironi   ihu  ^ircumanal    reijion  to  Uic  mner 
ii^uinal  ur  aiiperticial  subinguinnl  nodes. 

The  decp  lymphatics  *>(  thc  louer  cxtremity  take  thcir  origin  inainiv  in  ihc 
muscles  aml  form  slt-ins  whirh  accnnipRny  the  blood-vessels.  From  the  nt't-work 
of  the  plantar  muscles  one  or  two  stems  take  origin  which  foIlow  ihe  course  ol  the 
plantar  arch,  asccnding  to  thc  dorsuni  of  tlie  foot  belHccn  tlit*  lirst  and  sccund 
inelatarsal  bones.  They  ihen  folk>w  the  course  ol  the  dorsal  pedal  vcsseist  receivuig 
the  iitems  whjch  accompany  their  branches,  and  then  acconipany  the  antcnor  tibi^ 

vessels  up  the  leg.     After  travcrsing  the  anterior  tibial 
Fig.  S33-  nodes  lhey  pass  with  the  vessels  through  the  loramcn  in 

the  interoiweous  membrane,  and,  continuing  their  upward 
course  ihrough  the  popliteal  space,  teroiinate  in  the 
deeper  popliteal  nodes. 

Other  branches  nrising  in  the  plantar  musculaiun- 
iollow  the  ])la«tar  \cssels  backward,  and,  ascending 
behind  ihe  interna]  nialleohis.  accompany  thc  fjoslcrior 
tibial  \e!>sels.  Toward  ihe  upper  part  of  the  crus  ihey 
receive  the  stems  \vhich  accompany  ihe  peroncal  vessels 
and  their  branches,  luid  terminale,  like  ihc  antcrior 
stems,  in  the  deeper  popliteal  nodes. 

From  these  nodes  four  large  steras  issue,  iit»d 
passing  throiigh  the  hiatus  tendineus  of  the  adduciot 
magniis,  coniinue  their  course  up  the  thigh  in  comp;iny 
wilh  the  femoral  vessels.  They  receive  ilie  stems  which 
accom[)any  the  varioiis  branches  of  the  fenmral  vessds 
and  terminale  above  in  iht  deep  subinguinal  nodes. 
In  adtlition  to  these  deep  femoral  lyniphaiics  cHbers 
occur  in  the  thigh  in  companv  \vith  the  obturator  and 
sciatic  vt-ssels,  and  the  mnscles  of  the  gluteal  region  nrc 
drained  by  stems  which  accompany  thc  gluteal  vessels. 
Ali  these  slems  terminale  in  no<ics  belonging  to  tht 
hvpo^aslric  group,  those  acc<)mpanying  ihe  sciatic  vo 
sels  traversing  some  small  and  inconstant  nodes  siiuaied 
beneaih  the  pyriformis  musde,  while  some  ten  or  itt«_I\<' 
similar  nodes  occur  along  the  course  of  thc  gluteal  stuns. 

Practical  Considerations. —  TAr  Nodes  of  tke 
Lmvrr  ExtrcniHy. — Thc  niajoriiv  of  the  I\'niphatics  of 
the  šole  of  the  foot  unite  uilh  those  of  thc  inner  side 
uf  the  dorsuni  and  am  with  the  long  saphenotis  vtin  lo 
enter  thc  inguinal  nodes.  A  smaller  nuinber  run  up  the 
hbular  side  of  the  leg,  but  most  uf  ihese  cri^ss  over  the 
leg  or  at  the  ham  lo  join  the  inner  Ivmphatic  vessels. 
A  stili  smaller  numlier  rmi  with  tlie  short  sapheDOus 
vein  ami  enipty  into  the  [>r>plitcal  nodes.  The  far  more 
frequeni  occurrcncc  of  glandiilar  swellings  and  abscess  in 
the  groin  than  in  the  liam  is  thus  easilv  undenstood. 
The  popliteal  nodes  ( httcrcondvhr,  lying  on  eithcr 
side  of  thc  popliteal  arterv  l>etween  the  lwo  heads  ot 
iht-  gastrocnemius.  and  siiprarondytar,  Iving  dcx-pet  and 
iigainst  ibc  hack  of  the  femur)  are  c\treniely  diftiailt  to  feel  unless  they  "f 
enlarged.  and  even  then  the  only  one  which  can  hc  detectetl  is  ihat  uhich  lies  over 
the  intcmal  popliteal  ner\'e.  This  nodc.  probablv  from  the  constant  movement  of 
thc  knee-joint.  is  very  apt  to  suppurate  as  a  result  of  superfidal  sores  abotit  the  hce! 
Thc  intercoiidvlar  nodes  cannot  be  felt ;  in  the  firsl  plače,  because  of  their  deeji 
n<»ilion,  and  sen)ndly,  bccausc  when  pressed  thev  bccome  stili  further  forced  down 
lx'lwecn  the  condyles.  The  supracondvlar  nodes  lic  altogether  tf»o  deep  to  be  fdt 
bv  ibe  hngers  ilJrA).  A  small  node  iK-neath  the  fascia  dose  lo  the  point  of  enio" 
of  thc  Mhon  aaphenoiis  receives  some  of  the  lymphatics  that  accompaQy  that  vein. 
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Poplitcal  absccss  wi]l  follow  pyo^cnic  infection  "bf  tiic  puplttcal  nodt^s.  The 
pressiire  t-Rects  iliie  to  tho  dunsit)'  an<!  riyidity  of  the  popliteal  fascia  and  tlie  conse- 
quent  nece3sity  for  early  and  free  incision  and  drainajjc  havc  already  iMJtrn  described 
(pagts  646).  Enlargcinent  of  thu  poplitcal  nodcs  has  bcen  mistaken  for  eniarged 
bursai — thoujjh  the  tiudes  are  deeper  and  nearer  tlie  median  line — (or  popliteal  aneur- 
ism,  and  for  neop)a.sms. 

The  inguinai  nodcs  are  numerous  and,  on  account  of  their  frequent  involvemcnt 
in  diseases  of  the  lower  extrciiiity  and  of  the  genitals,  are  important.  Thu  arrangc- 
nicnt  into  a  supcrficial  and  decp  stU,  and  the  division  of  the  former  into  t\vo  groups, 
ihc  /lorisonlal,  parallcl  \vit.h  and  closc  to  Poui>art's  lipament.  and  the  včriica/,  parallel 
with  and  close  to  the  long  sapheiious  vciii,  is  of  convenicnce.  The  deep  st-t  is  found 
to  the  inner  side  of  the  fcmoral  vcin  and  may  be  said  to  include  one  group  which  is 
embedded  in  iht*  fatcy  tiiyer  at  the  saphenous  opening  and  bcars  the  same  rclation  to 
the  fasda  lata  that  the  central  group  of  a.\illar)'  glands  bears  to  iJie  a.\illary  fascia 
(Leaf)  (page  5S1).  The  ingiiinal  no<ies  receive  lymph  thrnugh  the  superiicial  Ivm- 
phatics  as  follows  :  I-ower  Umb^ — ^vertiail  set  of  supcrficial  nodes  ;  lower  half  of 
abdomen— middle  nodcs  of  horizonuil  sct  ;  outer  surface  of  buttock — e.xternal  nodes 
of  horizontal  set  ;  inncr  siirfaoe  of  buttock — intcrnal  nodcs  of  horizontal  set,  (a  few 
uf  Uiese  vessels  go  to  tlie  vertical  nodcs  ;  e.\tcrnal  gcnitals — horizontal  nodes,  a  few 
going  to  the  vertical  sel  ;  perineum-vertical  set.  Tlie  deep  Ivniphatics  of  the  lower 
limb  enter  the  deep  set  of  nodes  (Treves).  Tlie  deep  lymphatics  of  the  penis  and 
those  that  are  found  with  the  obtumlor,  gluteal.  and  sciatic  vessels  enter  the  pelvic 
nodes.  The  inguinal  nodes  cominunicate  with  the  external  and  common  iliac  nodes, 
the  pelvic  lymphatics  with  the  intcrnal  iliac  nodcs,  and  both  the  iliac  gnjups  with  the 
lumhar  nodes.  The  deep  node  Iying  in  the  crural  canal  and  upon  the  septtim  crurale 
is  variousIy  describi*d  as  one  of  the  obtiirator  (pelvic)  grotip  (Leaf)  and  a.*;  one  of 
the  deep  sct  of  inguinal  nodcs  (Treves).  It  should  bc  remembered  that  whcn  it  is 
inflamcd  it  may  not  only  simniate  strangulated  hernia,  Inil.  on  accouni  of  the  density 
of  the  structurcs  by  which  it  is  surroundetl  and  their  participation  in  the  movciiients 
of  the  thigh,  may  give  rise  to  pain  suggesting  co.xalgia. 

The  rclations  of  branches  of  the  anterior  crural  nerve  to  the  inguinal  nodes 
may,  in  cases  of  inflammadon  or  enlargemcnt,  give  rise  to  pain  or  sjiasni  in  the  region 
supplicd  bythat  nerve.  Filariasis  (clcphantiasis  arabum)  o(  the  fcmoral  lymphatics, 
which  are  obstnicted  by  the  worms,  gtvcs  rise  to  vcry  great  svvelling  of  ihe  louer 
extremity  (Cochin  leg,  Barb;idoes  leg). 

In  addition  to  »hat  has  been  stated  above  the  practical  application  of  a  knowl- 
^edge  of  the  lym])hatics  of  the  lowerextremity  embraces  the  follo\ving  considerations  ; 

(a)  The  Iymphatic  vessels  mav  be  inflamed  uithout  involvement  of  the  veins, 
H'hen  the  course  of  some  of  the  main  vessels  can  be  dLstinctIy  traced  under  the  skin. 
Whcn  chronic;dly  inflamed,  and  obstruction  exists  at  the  nearest  lymphaticg]and,  the 
vessels  may  become  thickcncd,  dilated.  and  tortuoiis.  The  lymphatic  vessels  of  the 
sheath  of  the  penis  are.  perhaps.  more  [requcntly  involved  in  diseascd  action  than 
those  ol  anv  other  portion  of  the  skin  surface.  Inflamed  lymphaiic  vessels  often 
co-exist  with  a  chancre.  In  cases  of  ncglected  chancre,  associated  with  an  indurated 
condition  of  the  lymphatic  nodes  of  the  groin,  they  may  even  form  bulla-like  su-ell- 
ings  whioh  sometimos  rupture  and  permJt  the  Ivmph  to  escape  extema!ly.  Rarely 
dilatation  of  the  lymphalic  vessels  occurs  withniit  ajiparent  cause. 

(b)  The  lymphalic  ves.sels  may.  from  causcs  irnperfccdv  understood.  bccomc 
filled  with  chvlous  fluid.  In  one  (Pettcrs).  rcmarkablc  dilatation  of  the  lymphatics 
existe<i  in  the  right  groin  and  in  the  abdomen,  in  a  patient  the  subject  of  valviilar 
heart  disease.  The  glancLs  were  converted  into  cy3t-like  cavities  filled  with  a  ycllow 
fluid.  Rosarv-like  dilatations,  similar  to  those  scen  at  the  elbow,  occur  infrequently 
beIow  the  groin. 

The  inguinal  lymphatic  glands  are  the  common  seat  of  diseased  action  dependent 
upon  the  transmission  of  the  virus  of  syi)hilLs,  or  of  any  other  Irritant  whose  point  of 
entrance  is  through  the  external  genitals.  In  the  nonsyphilitic  infcctions  thcy 
irequently  suppurate  or  excite  suppurative  cellulitis  in  the  iwrts  ahout  them.  Acnte 
inflammatory  engorgement  of  one  of  them  has  been  known  to  induce  fatal  peritonitis 
by  direct  continuity  throiigh  the  lymphauc  vessels  of  the  abdominal  wall  (AUen). 
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Abdomen,  examination  of,  anatomical  rela- 
tions,  536 
fascia,  superficial  of,  515 
landmarks  and  topography  of,  531 
lymphatics  of,  972 
lymph-nodes  of,  974 
muscles  of,  515 
pract.  consid.,  526 
ventral  aponeurosis  of,  521 
Abdominal  cavity,  1615 

region,  epigastric,  1615 
hypochondriac,  161 5 
hypogastric,  161 5 
iliac,  i'6i5 
lumbar,  1615 
umbilical,  1615 
hemia,  1759 

incisions,  anatomy  of,  535 
ring,  extemal,  524 

intemal,  524 
\valls,  lymphatics  of,  976 

posterior  surface  of.  525 
Acervulus,  1125 
Acetabulum,  336 
Acromio-clavicular  articulation,  263 

pract.  consid.,  264 
Adamantoblasts,  1561 
Adipose  tissue,  79 

chemical  composition  of,  8^ 
After-birth,  55 
Agger  naši,  193 
Air-cells,  ethmoidal,  1424 

pract.  consid.,  1429 
Air-sacs  of  lung.  1850 
Air-spaces,  accessory,  1421 

pract.  consid.,  1426 
Ala  cinerea,  1097 
Albinism,  1461 
Alcock's  canal,  817 
Alimentary  canal,  1538 

tract,  development  of,  1694 
Allantois,  32 

arteries  of,  33 
human,  35 
stalk  of,  33 
veins  of,  33 
Alveoli  of  lung,  1850 
Ameloblasts,  1561 
Amitosis,  14 
Amnion,  30 
false,  31 
folds  of,  30 
human,  35 

cavity  of,  35 
fluid  of,  41 
liquor  of,  31 
suture  of ,  3 1 
Amniota,  30 
Amphiarthrosis,  107 
Anal  canal,  1673 
Analogue,  4 
Anamnia,  30 
Anaphases  of  mitosis,  13 
Anastomoses.  of  ophthalmic  veins,  880 
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Anatomy,  i 

Ankle,  landmarks  of,  672 

muscles  and  fasciae  of,  pract.  consid,,  666 
Ankle-joint,  438 

movemcnts  of,  440 
pract.  consid.,  450 
Annuli  fibrosi,  of  heart,  698 
Annulus  ovalis,  695 
tympanicus,  1493 
of  Vieussens,  695 
Anorchism,  1950 
Anthropology  of  skull,  228 
Anthropotomy,  i 
Antihelix,  1484 
Antitragus,  1484 
Antrum,  227 

of  Highmore,  1423 

pract.  consid.,  1428 
pvlori,  1 61 8 
of  superior  maxilla,  201 
Anus,  1673 

formation  of,  1695 
muscles  and  fascife  of,  1675 
pract.  consid.,  1689 
Aorta,  abdominal,  794 

branches  of,  pract.  consid.,  806 
plan  of  branches,  796 
pract.  consid.,  796 
dorsal,  721 
pulmonary,  722 
segmental  arteries  of,  847 
svstcmic,  723 
thoracic,  791 
valves  of,  700 
ventral,  721 
Aortic  arch,  723 

pract.  consid.,  726 
variations  of,  724 
bodies,  1812 
bows,  847 
septum,  707 
Aponeurosis,  468 

abdominal,  ventral,  521 
epicranial.  482 
(fascia)  plantar,  659 
palmar,  606 
Appendages,  vesicular.of  broad  ligament,  2ooa 
Appendiccs  epiploicje,  1660 
Appendix  epididymidis,  1949 
testis,  1949 
vermiform,  1664 

blood-vessels  of,  1667 
development  and  growth  of,  1668 
lymphatics  of,  1667 
mesentery  of,  1665 
ncrves  of,  1668 
orifice  of,  1662 
peritoneal  relations  of,  1665 
pract.  consid.,  r68i 
Aquaeductus  cochlea;,  1514 
Aqueduct  of  Fallopius,  1496 

sylvian,  no8 
Aqueous  humor,  1476 

chamber,  anterior  of,  1476 
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Aqueous  humor,  chamber,  posterior  of,  147 

pract.  consid.,  1476 
Arachnoid,  of  brain,  1203 

of  spinal  cord,  1033 
Arantius,  nodules  of,  700 
Archenteron,  25 
Arches,  visceral,  59 

6fth  or  third  branchial,  6j 
first  or  mandibular,  60 
fourth  or  second  branchial,  61 
second  or  hyoid,  60 
third  or  first  branchial,  61 
Arcuate  nerve-fibres,  1071 
Area  acustica,  1097 
embryonic,  23 
parolfactory,  1 1 53 
pellucida,  35 
Areola,  3038 

Arm,  lyniphatics,  deep,  of,  965 
superficial,  of,  963 
mtiscles  and  fascia  of,  pract.  consid.,  589 
Amold's  ganglion,  1346 
Arrectores  pilorum,  1394 
Arterial  system,  general  plan  of,  720 
Artery  or  arteries,  719 

aberrant,  of  brachial,  775 
allantoic,  33 
alveolar,  741 

of  intemal  maxinary,  741 
aorta,  systemic,  723 
anastomoses  around  the  eIbow,  778 
anastomotica  magna,  of  brachial,  778 

of  femoral,  831 
angular,  738 

of  facial,  738 
articular,  of  popliteal,  833 
auditory,  intemal,  759 
auricular,  anterior,  of  temporal,  745 
deep,  740 

of  internal  maxinary.  740 
of  occipital.  744 
posterior,  744 
axi]lary,  767 

pract.  consid.,  76() 
azvgos,  of  vaginal,  812 
basilar.  758 
brachial,  773 

pract.  consid.,  776 
brachialis  suix!rficialis,  775 
bronchial.  792 
buccal,  741 

of  intemal  maxillary,  741 
to  bulb  {bulbi  urethra;),  817 
calcaneai,  extcrnal,  83S 
internal,  839 
of  external  plantar.  840 
calcarinc.  760 
carotid.  lonimon,  730 

pract,  lonsid  ,  731 
external.  733 

pract.  consid  ,  733 
interna],  746 

pract.  consid..  747 
svstcni,  anastomoses  of,  753 
carpai,  of  anterior  radial,  788 
of  anterior  iilnar.  782 
arch,  posterior,  784 
of  jKjsterior  radial.  7S8 
of   iK)Stcrior  ulnar.  7S2 
reta,  anterior,  791 
centralis  retina'.  749 
cerebellar,  inferiur,  anterior,  759 
pfjsterior.  750 


Artery  or  arteries,  cerebellar,  superior,  759 
cerebral,  anterior,  753 

middle,  753 

posterior,  760 
cervical,  ascending,  of  inferior  thyroid, 
766 
of  transverse  cervical,  767 

deep,  764 

superficial,  766 

transverse,  767 
choroid,  anterior,  752 
ciliary,  743 

anterior,  749 

posterior,  749 
circle  of  Willis,  760 
circuniflex,  anterior,  773 

extemal,  of  deep  femoral,  82S 

intemal,  of  deep  femoral,  828 

posterior,  773 
circumpatellar  anastomosis,  S34 
coccygeal,  of  sciatic,  815 
coeliac  axis,  797 
colic,  left,  803 

right,  802 
comes  nervi  ischiadici,  815 
communicating,  anterior,  753 

of  peroneal,  838 

posterior,  751 

of  posterior  tibial,  839 
coronary,  inferior,  738 
of  facial,  738 

left,  728 

right,  728 

superior,  738 

of  facial,  738 
of  corpus  cavemosum,  817 
cremasteric,  of  deep  epigastric,  820 

of  spermatic,  805 
crico-thyroid,  734 

of  superior  thyroid,  734 
cvstic,  of  hepatic,  799 
dental,  anterior,  of  intemal  niaxilijry, 

741 

inferior.  740 
developinent  of,  846 

of  lower  limb,  848 

of  iipjx;r  limb.  848 
dif^ital.  collatcral,  of  ulnar.  784 

of  ulnar,  784 
dorsal.  of  fuot,  845 

of  penis  (cHtoris),  817 
dorsalis  hallucis,  846 

indicis,  789 

pedis.  845 

jK>Ilicis.  789 
epigastric,  deep.  820 

suixTficial,  826 

su]x?rior.  763 
ethmoidal,  749 

anterior,  750 

I>osterior,  749 
facial.  737 

anastomoses  of,  738 

glandular  branches  of,  737 

pract.  consid..  73S 

transverse.  745 
femoral.  82  i 

anastomoses  of,  83 1 

deep.  82S 

development  of,  823 

pract.  consid.,  824 
fibular.  superior.  of  anterior  tibial,  844 
frontal.  of  ascending  middle  cerebral,  753 
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HKfteTTorarteries,  frontal,  of  inferior  middlc 

Artcry  or  arteries,  masseteric,  of  facial, 

73&              ^M 

^B                      cerebral,  75^ 

^K                 intcmal.  antenor,  753 

of  mternal  muxillary,  740 

maHtoid,  of  occii)iLa|,  744 

^^^^H 

^H                       middle.  753 

maxillar}',  intemal,  739 

^^^^^M 

^f                          posterior,  753 

anastumose^  of,  74» 

^^^^^M 

H                  of  ophth.ilmic,  750 

development  of,  742 

^^^^^M 

"          Gasscrian,  of  middle  meningcat,  740 

median.  781 

^^^^H 

gastric.  798 

mediastmal,  uf  intemal  niammary, 

763     ^^M 

short,  of  splenic,  800 

of  thonicic  aorta,  792 

H          gastro-duodcnat,  799 

mcningeal,  antcrior,  748 

^^^^B 

H         gastro-epiploic,  left,  801 

of  ascending  pharyngea[,  743 

^^^^^^H 

■                          nght.  79<3 

middle.  740 

^^^^^^^^^M 

H        glandular.  of  facJal.  737 

of  intemal  maxillar}',  740 

^^^^^^^B 

H        glutAat,  St  I 

posterior,  of  (x:cipitaJ,  744 

^^^^^^^1 

H                  pract.  consid.,  814 

of  vertebral,  758 

^^^^^H 

^1         hemorrhoidat.  Inferior,  817 

small.  740 

^^^^H 

^B                 middle.  813 

ni«seni4-ric.  inferior,  809 

^^^^H 

^H                 5Uf«hor.  Ho^ 

sui>erior.  801 

^^^^H 

^M        bepatic,  799 

metacarjKil.  donfal.  789 

^^^^H 

1         hyaloidea,  1474 

metatarsal.  of  foot,  845 

^^^^^1 

hypogastric  axis.  808 

middle,  colic,  Hoa 

^^^^^1 

oblitcrated,  SoS 

musciilo-phrcnic,  763 

^^^^^1 

H           ileo-colic*.  803 

nasal,  lateral.  73S 

^^^^^1 

B          iltac,  ciTY*utnf]ex,  deep.  Szi 

i)f  facial.  738 

^^^^H 

K^                         supcrticial,  836 

of  ophthalmic,  750 

^^^^B 

^m               conumon.  807 

nasn-fKilatine,  of  intemal  maxillary, 

742         ^H 

^M                         pract.  consid.,  807 

nutrient,  iif  brachial.  774 

^B                 eKtcmal.  8t8 

of  peroneal.  838 

of  [x«iLcri<ir  libial,  S38 

^^^^H 

^H                           anjtstoinofies  of,  821 

^^^^H 

^B                         pract.  cuniiid.,  819 

of  ulnar,  781 

^^^^H 

^B                of  ilio-lumbar.  810 

obturaior.  813 

^^^^H 

^H                  intcmal,  HoR 

frnm  diH;p  ciugastric,  814 

^^^^B 

^M                        anastuniosvH  of.  818 

occiintal.  743 

^^^^H 

^r                       pract.  consid.,  H(o 

pract.  consid  .  744 

^^^^H 

Jlio-lmnlMir,  810 

Lcsophagcal,  uf  gantric.  798 

^^^^H 

infrahyuid,  of  suiierior  thyroid.  734 

of  thoracic  aorta,  792 

^^^^H 

B         infraorintal,  741 

omphalomesenteric.  32 

^^^^H 

H                  of  iiitumai  inaxi]lary,  741 

ophttialmic,  748 

^^^^^H 

H          iiinotninalu,  729 

anastomoses  of,  750 

^^^^H 

H                  praet.  consid.,  739 

orbital,  of  middle  memngual,  740 

^^^^H 

intcrccsial,   of  antcrior  intcmal   mani- 

of  teniiK>raI,  745 

^^^^^M 

mar>',  763 

ovarian,  80^ 

^^^^^H 

aortic,  793 

of  uterinc,  813 

^^^^H 

of  intcmal  niamnmry,  765 

[Kilatine,  ascending,  737 

^^^^1 

aupcrior,  764 
intemal  mammarv,  pract.  consid.,  764 

of  facial.  737 

^^^^^^1 

descending,  741 

^^^^^1 

intcrosseous,  antorior.  781 

of  intemal  maxillary,  741 

^^^^^H 

comrnun.  781 

palmar  arch.  deep,  785 

^^^^B 

doraal.  846 

supcrficia!,  784 

^^^^H 

postt-Tior,  782 

deep.  782 

^^^^H 

intestinal,  of  aujx!rioT  rnesenteric,  802 

inlerussoniu,  790 

^^^^^1 

labial,  inferior.  738 

palpebral,  of  intemal  maxitlary,  741 

^^^^^1 

of  facial.  7;j8 

of  o-phthulmic,  750 

^^^^B 

of  intemal  maxillary,  74: 

pancreatic,  of  »plenic,  800 

^^^^^H 

lachrymal,  749 

pancrcatico-duodcnal,  inferior,  802 

^^^^H 

laryngcal.  inferior.  766 

supcrior.  799 

^^^^H 

au]X':rior,  of  superior  tbvroid.  734 

parieial.  of  middle  ccrebral,  753 

^^^^^H 

lateral  cutaneous,  of  aortic  mtereostals, 

parifto-occipital,  760 

^^^^B 

793 

temporal,  753 

^^^^B 

lenticuio-Klriate.  of  middle  cerobrai*  751 

parotid,  of  temporal.  745 

^^H 

lingual.  735 

porforating,  of  antcrior  intemal  mam-          ^^^B 

anastomoses  of,  736 

mar>-.  763 

^^^^m 

dorsal,  73  A 

of  dccp  fcmoral,  828 

^^^^M 

pract.  consid  ,  736 

postenor,  of  cxtomal  plantar, 

840          ^B 

lumbar.  805 

nf  radial,  791 

^^M 

of  ilio-lumbar,  810 

perineal,  suporficial,  817 

^^^^B 

malleolar,  external,  844 

transversc,  81 7 

^^^^^^1 

intemal,  of  antcrior  tibtal.  S44 

penincal.  antcrior,  838 

^^^^H 

of  poBlerior  tibial,  830 

posterior.  838 

^^H 

mamrnarv.  of  aortic  intercostals,  793 

of  posterior  tihial.  838 

^^^^H 

intemal,  763 

petrosal,  of  middU*  meningeal.  740 

^^^^B 

Uleral  intemal,  764 

pharyngcal,  ascending.  743 

^^^^B 

masfteteric,  740 

of  asccndinti  phar>'ngeal,  743 

^^H 
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Artery  or  arteries,  phrenic,  inferior,  804 

superior,  763 
plantar  arch,  840 

digital,  840 

extemal,  840 

intemal,  839 

interosseous,  840 
popliteal,  83 1 

pract.  consid.,  833 
posterior  choroidal,  760 
princeps  cervicis,  744 

hallucis,  841 

pollicis.  789 
profunda.  inferior,  777 

superior,  777 
prostatic.  813 
pterygoid,  740 

of  intemal  maxinary,  740 
pterygo-palatine,  743 

of  intemal  niaxiUary,  742 
pubic,  of  deep  epigastric,  820 

of  obturator,  813 
pudic.  extemal,  deep,  828 
superiidal,  826 

internal,  815  ■  " 

accessory,  818 
pulmonary,  722 

valves  of,  700 
pvloric,  of  hepatic,  799 
radial,  785 

development  of,  786 

pract.  consid.,  786 

recurrent.  787 
radialis  indicis,  790 

superficialis,  775 
ranine,  736 
recurrent.  of  palm,  791  ' 

of  postenor  interosseous,  782 
renal,  804 
sacral.  lateral,  810 

niiddle,  806 
scapular.  dorsal,  773 

p>stcrior,  767 
sciatic,  815 
si,'j)ta],  of  noše.  738 
sigmoid,  803 
spermatic,  805 
spheno-palatine,  742 

of  internal  niaxinary.  742 
spina),  anterior,  of  vertfhral.  759 

fxJsterior,  of  vertebral,  7  5S 
splenic,  800 

sterno-mastoid.  of  external  carotid,  743 
of  uccipital,  744 
of  superior  thvroid,  734 
Ktriatc.  cxtemal.  of  middle  cereltral,  752 

internal,  of  middle  cerebral.  752 
-structurc  i>f.  675 
stytri-inastoid.  745 
subclavian.  753 

pract.  consid,,  756 
subcDStal,  7()2 
sublingual.  736 
submental,  737 

of  facial,  737 
subscapular,  772 
suprahyf)id,  736 
suprafirbital,  741^ 
siiprarcnal,  804 

inferior.  S04 
suprascayiuUir,  767 
tarsal.  cNtcrnal.  845 

internal,  845 


Artery    or   arteries,    temporal,    anterior,  of 
vertebral,  760 
deep,  740 

of  intemal  maxiUary,  740 
middle,  745 
posterior,  of  vertebral.  760 
superficial,  745 

pract.  consid.,  745 
thoracic,  acromial,  771 
alar,  773 
long,  772 
superior,  771 
thyroia  axis,  765 

pract.  consid..  766 
infenor,  766 
superior,  734 

pract.  consid.,  735 
tibial,  anterior,  842 

anastomoses  of.  844 
pract.  consid..  843 
posterior,  834 

anastomoses  of,  841 
development  of,  836 
pract.  consid.,  836 
recurrent,  anterior,  844 
posterior,  844 
tonsillar,  737 

of  facial,  737 
tubal,  of  ovarian,  805 

of  uterine,  813 
tympanic,  of  intemal  carotid,  748 
of  intemal  maxiUary,  740 
of  middle  meningeal,  740 
ulnar,  778 

accessory,  776 
development  of,  779 
pract.  consid.,  780 
recurrent.  anterior,  781 
posterior,  781 
umbilical,  54 
ureteral.  of  ovarian,  805 
of  renal,  804 
uf  S[X"rmatic,  805 
of  uterine.  813 
urethral,  81  7 
uterine.  812 
vaginal,  812 
vertebral.  758 

pracl    consid.,  761 
vesical,  inferior,  811 
middle,  81 1 
of  obturator,  813 
sui:)erior.  81 1 
vesieulo-deferential.  812 
Vidian.  742 
vitelline    32 
volar,  superficial,  788 
Arthrodia,  1 13 

Arliculation  or  articulations.  acromio-clavic« 
ular,  pract.  consid.,  264 
carjK)-melacarpaI,  325 

niovements  of.  326 
costo- vertebral.  160 
of  ethnioid.  104 
of  foot,  440 
of  frontal  bone.  197 
of  inferior  turbinate  bone.  20S 
of  lachrvmal  bone,  207 
of  malar  bone.  210 
metacarpo-phalanReal,  337 

niovements  of,  328 
of  nasal  bone.  209 
of  occipjtal  bone.  atlas,  and  axis,  135 
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Articulation  or  articulations,  of  palate  bone, 
205 

of  pahetal  bone,  199 

sacro-iliac,  338 

scapulo-clavicular,  263 

of  sphenoid  bone,  190 

sterno-clavicular,  261 
pract.  consid.,  263 

of  supehor  maxilla,  203 

of  temporal  bone,  184 

temporo-mandibular,  214 
development  of,  215 
movements  of ,  215 

thoracic  anterior,  158 

of  thorax,  157 

of  thumb,  326 

tibio-Hbular,  inferior,  396 
superior,  396 

of  vertebral  column,  132 

of  vomer,  206 
Arytenoid  cartilages,  1816 
Asterion,  228 
Astragalus,  423 

development  of,  425 
Astrocytes,  1003 
Atlas,  120 

development  of,  131 

variations  of,  120 
Atria  of  lung,  1850 
Auditory  canal,  extemal,  1487 

blood-vessels  of,  1489 
nerves  of,  1490 
pract.  consid.,  1491 
internal,  15 14 

ossicles,  1496 

path,  1258 
Auerbach,  plexus  of,  1643 
Auriclc  or  auricles,  1484 

antihelix  of,  1484 

antitragus  of,  1484 

blood-vessels  of,  1486 

cartilage  of,  1485 

concha  of,  1484 

of  heart,  693 

helix  of,  1484 

ligaments  of,  1486 

lobule  of,  1484 

muscies  of,  1486 

nerves  of,  1487 

pract.  consid.,  1490 

structure  of,  1485 

tragus  of,  1484 
Auricular  canal,  705 
Axilla,  574 

muscies  and  fascia  of,  pract.  consid.,  579 
Axis,  13 1 

development  of,  131 
Axis-cylinder,  looi 
Axones,  of  neurones,  997 
Azygos  system  of  veins,  893 

Bartholin,  glands  of,  2026 

Basi  on,  328 

Bell,  external  respiratory  nerve  of,  1295 

Bertin,  bones  of,  191 

columns  of,  1876 
Bicuspid  teeth.  1545 
Bile-capillaries,  1715 
Bile-duct,  common.  1720 
opening  of,  1720 
pract.  consid.,  1731 

interlobular,  171 7 

lymphiitics  of,  981 


Biliary  apparatus,  1718 
Bladder,  lymphatics  of,  985 
urinary,  igoi 

capacity  of,  1903 
development  of,  1938 
in  femalc.  1908 
tixation  of,  1905 
infantile,  1908 
interior  of,  1904 
nerves  of.  igio 
peritoneal  relations  of,  1904 
pract.  consid.,  1910 
relations  of.  iyo6 
structure  of,  igo8 
trjgone  of,  1904 
vesscls  of,  1910 
Blastoderm,  23 
bilaminar,  23 
trilaminar,  23 
Blastodermic  lavers.  32 

derivatives  of,  34 
vesicle,  stage  of,  56 
Blastomeres,  ai 
Blastopore,  25 
Blastula,  25 
Blood,  680 

Blood-cells.  colored,  681 
colorless,  684 
development  of,  687 
Blood-crystals,  681 

lakes  of  dural  sinuses,  853 
plaques,  685 
Blood- vascular  svstem,  673 
Blood-vessels  of  auricle,  1486 
of  bone,  93 
of  brain,  1206 
capillary,  678 
of  cartilage,  81 
development  of,  686 
of  duodenum,  1649 
of  Eustachian  tube,  1504 
of  cxtemal  auditory  canal,  1489 
of  eyelids,  1445 
of  glands,  1535 
of  hair-foUiclcs,  1394 
of  kidney,  1884 
of  liver.  1709 
lobular,  of  liver,  1713 
of  lung,  1853 

of  membranous  labyrinth,  1523 
of  nasal  fossa,  1425 
of  non-striated  muscle,  456 
of  noše,  1407 
of  pericardium,  716 
of  pleura,  1860 
of  small  intestine,  1642 
of  rectum.  1679 
of  retina,  1467 
of  skin,   1387 
of  spinal  cord,  1047 
of  stomach.  1627 
of  striated  muscle,  464 
structure  of.  673 
of  sweat  glands,  1400 
vaša  vasorum,  674 
Body-cavity,  differentiation  of,  1700 
Body-form,  general  development  of,  56 
Body-stalk,  37 
Bone  or  bones,  84 
age  of,  106 
astragalus,  423 
of  Bertin,  rqi 
blood-vessels  of,  93 
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Bone  or  bones,  calcaneum,  419 
canaliculi  of,  86 
cancellated,  85 
carpus,  309 
cells  of,  89 

Chemical  composition  of,  84 
clavicle,  257 
compact,  86 

development  of,  100 
cranium,  172 
cuboid,  433 
cuneiform,  310 

external,  428 

intemal,  426 

middle,  437 
development  of,  94 

endochondral,  94 
intramembranous,  98 
diaphysis  of,  104 
elasticitv  of,  105 
ethmoid,  191 
femur,  352 
fibula,  390 
frontal.  194 

general  considerations  of,  104 
growth  of,  101 
Haversian  canals  of.  88 

system  of,  86 
humerus,  265 
hyoid,  216 
jlium,  333 

inferior  turbinate,  208 
innominate,  332 
intramembranous,  loi 
ischium,  336 
lachrymal,  307 
lacuna;  of,  86 

lamelliE  of,  circumferential,  86 
Haversian,  86 
interstitial,  86 
lymphiitics  of,  93 
malar.  209 
maxill;i,  inferior,  211 

superior.  n)i) 
niechanics  of,  105 
metacarpiil,  314 
metatiirsal,  428 
nasal.  2  o  g 
nervus  of.  94 
nunibtT  of,  107 
occipital.  172 
os  magnuiTi,  312 
palate,  204 
parietal,  197 
pjirts  of,  106 
pittella.  398 
fX;riosti;ilin  nf,  89 
])halanges  of  foot.  432 

of  liand,  317 
phvsical  proiKTtics  of,  S  5 
pisiform,  311 
pul>os,  334 
radius.  2S7 

relalinn  of  to  tit,'ure,  107 
ribs,  141) 
scaplioid,  301) 

of  foot,  425 
scapuki.  24S 
semilunur.  310 
sesamoid.  104 
sex  of,  106 
shapes  of.  T04 
Sharpey's  tiUrt-s  of,  S; 


Bone  or  bones,  of  shoulder-girdle,  348 

skidl,  173 

sphenoid,  186 

sphenoidal,  turbinate,  191 

stemum,  155 

structure  of,  85 

subperiosteal,  98 

tarsal,  419 

temporal,  176 

of  thorax,  149 

tibia,  382 

trapezium,  311 

trapezoid,  311 

ulna,  281 

unciform,  312 

variations  of,  107 

Volkmann's  canals  of,  89 

vomer,  305 
Bone-marro\v,  90 

cells  of,  93 

eosinophiles,  93 

giant  cells  of,  92 

nucleated  red  cells  of,  93 
erythroblasts,  92 
normoblasts,  92 

primary,  95 

red,  90 

yellow,  93 
Bowman,  glands  of,  1415 

membrane  of,  1451 
Brachium,  inferior,  1107 

intemal  structure  of,  11 10 

superior,  1T07 
Brain,  1055 

blood-vessels  of,  1306 

general  development  of,  1058 

lymphatics  of,  948 

measurements  of,  1195 

membranes  of,  1197 

pract.  consid.,  1207 

pract.  consid.,  1207 

\veight  of,  1196 
Brain-sand  (acervukis'),  1125 
Brain-steni,  1056 
Brain-vcsicles.  primarv,  1059 

sef«indary,  lofti 
Branchial  archcs,  derivatives  of,  847 
Bregnia,  228 
Bronchial  tret-,  1847 

variations  of,  1849 
Bronchus  or  bronchi.  183S 

distril)ution  of,  1849 

eparterial,  184S 

honiologies  of.  1848 

hypart(jrial,  1848 

pract.  consid.,  1840 

terminal,  1850 
Bruch,  membrane  of,  1456 
Brunner.  j^lands  of,  if^^f) 
Buccal  fat-pad,  489 
Bulb,  1063 

of  intemal  jugular  vein,  861 

olfa(.'tf)ry,  1151 

urethral,  iq68 
Bulbo-tecto-lhalamic  strands,  11 1^1 
Bulbus  vestihuli.  2025 
Bulla,  of  ethmoid,  194 
Burns,  spacc  of,  543 
Bursa  or  biirsii-,  11 1 

ilioix;ctinL'al,  623 

iscliiatii.-.  of  gluteus  maximus,  630 

of  knee-joint.  4ofi 

of  11K  pvrifnrmis,  561 
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fiursa  or  burss,  subdeltoid,  578 

subscapular,  578 

trochanteric,  of  gluteus  maximus,   630 
Buttocks,  landmarks  of,  669 

muscles  and  fascise  of,  pract.  consid.,  641 

Caecum,  1660 

blood-vessels  of,  1667 

development  and  growth  of,  1668 

interior  of,  1661 

Ijrmphatics  of,  1667 

nerves  of,  1668 

peritoneal  relations  of,  1665 

position  of,  1662 

pract.  consid.,  1680 

structure  of,  1663 
Calamus  scriptorius,  1096 
Calcaneum,  419 

development  of,  422 

structure  of,  431 

variations  of,  421 
Camper's  fascia,  515 
Canal  or  canals,  alimentar/,  1538 

anal,  1673 

auditory,  external,  1487 

auricular  of  heart,  705 

carotid,  184 

central,  of  spinal  cord,  1030 

of  CIoquet,  1474 

facial,  184 

femoral,  625 

Haversian,  of  bone,  88 

Hunter's,  628 

hyaloid,  1474 

incisive,  1413 

inguinal,  523 

neural,  26 

neurenteric,  25 

of  Nuck.  2006 

palaiine,  anterior,  aoi 
posterior,  204 

reuniens,  1515 

of  Scarpa,  201 

of  Schietnm,  1452 

semicircular  membranous,  1 5 1 5 
osseous.  1 512 
structure  of,  1516 

of  Stenson,  201 

of  Stilling,  1474 

Vidian.  i8g 

Volkmann's.  of  bone,  89 
CanalicuH,  of  lK>ne.  86 

Iachrymal,  1478 
Cantne  teeth,  1 544 
Canthi  of  eve,  1442 
Capitellum  of  humerus.  268 
Capsule,  external.  11 72 

internal,  1 173 

of  Tenon.  504 
Caput  medusa;,  534 
Cardiac  muscle,  462 
Cardinal  system  of  veins,  854 
Carina  trachea;,  1837 

urethralis,  2016 
Carotid  body,  1809 

chromaflfinc  cells  of,  1810 
sheath,  543 
Carpo-metacarpal  articulations,  325 
Carpus,.3oq 

development  of,  313 

pract.  consid..  319 

variations  of.  313 
Cartilage  or  cartilages,  80 


Cartilage  or  cartilages,  articular,  81 

arytcnoid,  181 6 

of  auricle,  1485 

blood-vessels  of,  8 

capsule  of,  80 

chemical  composition  of,  83 

costal,  153 

cricoid,  1813 

cuneiform  of  Wrisberg,  1817 

development  of,  82 

elastic,  81 

fibrous,  82 

hyaline,  80 

lacuna;  of,  80 

lateral,  of  noše,  1405 

matrix  of,  80 

of  nasal  septum,  1405 

of  noše,  1404 

perichondrium  of,  81 

of  Santorini,  1817 

thyroid.  1814 

triangular,  of  nasal  septum,  224 

vomerine,  1406 
Cartilage-cells,  80 
Canincuke  hymenales,  2016 

salivares,  1581 
Caruncle,  lachrymal,  1443 
Cauda  equina  of  spinal  cord,  1025 
Cavity,  abdominal,  161 5 

nasal,  32^ 

pneumatic  acce5sory,  226 

segmentation,  22 

synoviaI,  of  foot,  447 

tympanic,  1492 

of  tympanum,  183 
Celi  or  cells,  animal,  6 

of  bone,  89 

of  connective  tissues,  73 

decidual,  47 

gustatory,  1435 

mastoid,  1504 

of  Rauber,  33 

spermatogcnetic,  1943 

tactile,  of  Merkel,  1016 
Cell-division,  10 

direct,  14 

indircct.  11 

reduction  division,  18 
Cell-mass,  inner,  23 

intermediate,  39 
Cementoblasts,  1563 
Cementum,  1553 

formation  of,  1563 
Centrosome,  9 
Cephalic  fluxure,  1061 
Cerebellar  peduncle,  fibrc-tracts  of,  1093 
inferior.  1067 

inferior,  fibre-tracts  of,  1093 
middle,  fibre-tracts  of,  1094 
superior,  fibre-tracts  of,  1094 
Cerebellum,  1082 

architecture  of,  1088 

cortex  of,  1090 

histogenesis  of,  1105 

development  of,  1103 

flocculus  of,  1085 

hemispheres  of,  1082 

lobus  cacuminis  of,  1085 
centralis  of,  1084 
clivi  of,  1085 
culminis  of,  1084 
Hngulac  of,  1084 
noduli  of,  1085 
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Construction,  general  plan  of,  i 
Conus  meduUaris,  of  spinal  cord,  1021 
Convolulions  (gyri)  cerebral,  1135 
Cooper,  ligaments  of,  2029 
Cord,  spermatic,  1960 
Corium,  1383 
Comea,  1450 

nerves  of,  1452 
pract.  consid.,  1453 
structure  of,  1451 
Cornicula;  laryngis,  1817 
Comua  sphenoidalia,  191 
Corona  radiata,  1 1 86 
Coronoid  process,  of  ulna,  281 
Corpora  cavemosa  of  penis,  1966 
mammiUaria  (albicantia),  1128 
quadrigemina,  1106 
Corptis  albicans,  1991 
callosum,  1155 
fibrosum,  1991 
Highmori,  1942 
luteum,  1990 

spurium,  1991 
verum,  1991 
spongiosum,  of  penis,  1967 
striatum,  1 169 

connections  of ,  1 1 7  2 
development  of,  1193 
structure  of,  1171 
subthalamicum,  1128 
trapezoides,  1079 
Corpuscles,  comeal,  1452 
genital,  J017 
of  Grandry,  1016 
of  Hassall,  1799 
o£  Herbst,  1019 
of  Meissner,  10 17 
of  Ruffini,  1017 
Vater-Pacinian,  10 18 
Cortex  of  cerebellum,  1090 

cerebral,  histogenesis  of,  1192 
local  variations  in,  1180 
nerve-cells  of,  11 76 
nerve-fibres  of,  1179 
structure  of,  1175 
Corti,  ganglion  of,  1257 
membrane,  1521 
organ  of,  1519 
Costal  cartilage,  1 53 
Cotyledons  of  placenta,  50 
Cowper,  glands  of,  1984 
Cranial  capacity,  230 
nerves,  1219 

abducent  (6th),  1249 
auditory  (8th),  1256 
development  of,  1376 
facial  (7th),  1250 
glosso-pharyngeal  (9th),  1260 
hypoglossal  (i2th).  1275 
oculomotor  (3rd),  1225 
olfactor>'  (»st),  1220 
optic  (2nd),  1223 
pract.  consid  .t  1220 
spinal-accessory  (irth),  1274 
trigeminal  (sth),  1230 
trochlear  (4th),  122S 
vagus  (roth),  1265 
Cranio-cerebral  topography,  12 14 
Cranium,  172 

architecture  of.  220 
exterior  of.  218 
fossa,  anterior,  220 
middle  of,  220 


Cranium,  fossa,  posterior  of,  220 

fractures  of,  238 

interior  of,  220 

musclcs  and  fascise,  pract.  consid.,  489 

pract.  consid.,  235 

vault  of,  220 
Cretinism,  1794 
Cricoid  cartilage,  1813 
Crista  galli,  of  ethmoid,  191 
Crura  of  i>enis,  1967 
Crusta,  1115 
Cuboid  bone,  432 

development  of,  423 
Cumulus  ttophorus,  1989 
Cuneate  tubercie,  1067 
Cuneiform  bone,  310 
extemal,  43S 
intemal,  436 
middle,  427 
Cuticle,  1385 
Cuvier,  ducts  of,  854 
Cystic  duct,  1720 

pract.  consid.,  1731 
Cytoplasm,  structure  of,  7 

« 
Dacryon,  228 
Darwin,  tubercie  of,  1484 
Decidua,  44 

capsularis,  46 

cells  of,  47 

placentalis,  48 

reflexa,  45 

serotina,  48 

vera,  46 
Decussation  of  pyramids,  1064 

sensory,  1070 
Deiters,  cells  of,  1521 

nucleus,  1076 
Demours.  membrane  of,  1452 
Dendrites,  of  neurones,  997 
Dental  formula,  1542 

papilla,  1558 
Dentme,  1550 

formation  of,  1559 
Dentition,  first  and  second,  1564 
Derma,  1383 

Descemet  s  membrane,  1452 
Deutoplasm,  15 
Development  of  alimentary  tract,  1694 

of  atlas.  131 

of  auditory  nerves,  1525 

of  axis,  131 

of  bone,  94  . 

of  carpus,  313 

of  cartilage,  83 

of  cerebellum,  11 03 

of  clavicle,  258 

of  coccyx,  131 

of  cranial  ner\-es,  1376 

ofear,  1523 

earlv,  15 

of  eiastic  tissue,  77 

of  ethmoid  bone,  194 

of  extemal  ear.  1526 

of  extemal  genital  organs,  3043 

of  eye,  1480 

of  face,  62 

of  Fallopian  tube,  1999 

of  femur,  359 

of  librous  tissue,  76 

of  fibula.  393 

of  frontal  bone,  197 

of  ganglia,  1012 
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Egg-nucleus,  16 
Elastic  tissue,  76 

development  of,  77 
Elastin,  83 
EIbow-jojnt,  301 

landmarks  of,  308 

movements  of,  303 

pract.  consid.,  305 
Embryo,  stage  of,  56 
Eminentia  hypoglosst,  1098 

teres,  1097 
Enamel,  1548 

fonnation  of,  1561 
EnameUcells,  1561 
Enamel-cuticle,  1550 
Enamel -organ,  1560 
Enarthrosis,  1 1 3 
Encephalon,  1055 
End-bulbs  of  Krause,  1016 
End-knobs  of    free  sensory   nerve-endings, 

1015 
Endocardium,  702 

Endolymi)h  of  membranoiis  labvrinth,  1514 
Endometrium,  2007 
Endomysium,  458 
Endoneurium,  1006 
Endothelium,  71 
Enophthalmos,  1439 
Ensiform  cartilage  of  sternum,  156 
Entoblast,"  23 
Entoskeleton,  84 
Ependyinal  cells,  1004 
Epicardium,  702 
Epidermis,  1385 
Epididymis,  1947 

appcndix  of,  1949 

canal  of,  1948 

digital  fossa  of,  1947 

globus  major  of,  1947 
minor  of,  1947 

nerves  of,  1948 

structure  of,  1947 

vaša  abberrantia  of,  1950 

vessels  of,  1948 
Epiglottis,  1816 

ligaments  of,  1817 

movements  of,  1817 
Epimysium,  458 
Epineurium.  1006 
Epiphysis,  11 24 

ossification  of,  98 
Epispadias,  1928 
Epitnalamus,  1123 
Epithelium  of  chorion,  49 

columnar,  69 

glandular,  70 

modified,  70 

pigmented,  70 

specialized,  70 

5quamous,  68 

stratified,  68 

transitional.  69 
Epitrichium.  1401 
Eponychium.  1403 
Epoophoron,  2000 
Erythroblasts,  92 
Erythrocytes,  681 

development  of,  687 
Ethmoid  bone,  191 

articulations  of,  194 
bulla  of,  194 
cells  of,  192 
development  of,  194 


Ethmoid  turbinate  bone,  middle  of,  193 
superior  of,  193 
uncinate  process  of,  193 
Eustachian  tube,  1501 

blood-vessels  of,  1504 
cartilaginous  portion,  1502 
mucous    membrane  of,  1503 
mtiscles  of,  1503 
osseous  portion,  1502 
pract.  consid.,  1507 
valve,  694 
Exocaelom,  32 
Exophthalmos,  1439 
Exoskeleton,  84 
Extremity,  lower,  332 

landmarks  of,  669 
Ivmphatics  of,  991 
upper,  landmarks  of,  618 
Iymphatics  of,  961 
Eye,  1436 

development  of,  1480 
lymphatics  of,  949 
plica  semilunaris  of,  1443 
pupil  of,  1459 
Eyeball,  1448 

aqueous  humor  of,  1476 
chamber  anterior  of,  1476 

posterior  of,  1476 
choroid  of,  1455 
ciliary  body  of,  1457 

processes  of,  1457 
comea  of,  1450 
fovea  centralis  of,  1466 
iris  of,  1459 

lens,  crystalline  of,  1471 
macula  lutea  of,  1466 
movements  of,  505 
optic  nerve  of,  1469 
ora  serrata  of,  1467 
pract.  consid.,  1449 
retina  of,  1462 
sclera  of,  1449 
vascular  tunic  of,  1454 
vitreous  body  of,  1473 
Eye4ashc5,  1442 
Eyelids,  1441 

blood-vessels  of,  1445 
development  of,  1483 
lymphatics  of,  1445 
nerves  of,  1446 
pract.  consid.,  1446 
structure  of.  1443 

Face,  222 

architecture  of,  228 
development  of,  62 
landmarks  of,  246 

muscles  and  fascise,  pract.  consid.,  491 
pract.  consid.,  242 
Falciform  ligament,  1745 
Fallopian  tube,  1996 

changes  in,  1999 

course  of,  1997 

development  of,  1999 

fimbrije  of,  1997 

infundibulum  of,  1997 

isthmus  of,  1997 

lymphatics  of,  988 

nerves  of,  1999 

pract.  consid.,  1999 

relations  of,  1997 
Fallopian  tube.  structure  of,  1997 

vessels  of,  1998 


THiS  VOLUMC  CONTAINS    PAGES  1   TO  995. 


ioo8 


INDEX. 


Fallopius,  agueduct  of,  iSi 
Falx  cerebelli,  1200 

cerebri,  1199 
Fascia  or  fasciae,  470 

of  abdomen,  515 

anal,  1678 

of  ankle,  pract.  consid.,  666 

antibrachial,  592 

of  arm,  pract.  consid.,  589 

of  axilla  and  shoulder,  pract.  consid.,  579 

axillary,  574 

bicipital  (semilunar),  586 

brachial,  585 

bucco-pharyngeal,  488 

of  buttocks,  pract.  consid.,  641 

of  Colles.  562 

of  cranium,  pract.  consid.,  489 

cribriform,  635 

crural,  647 

deep,  470 

of  back,  508 
cervical,  542 
of  hand,  606 

dentata,  11 66 

of  face,  pract.  consid.,  492 

of  foot,  pract.  consid.,  666 

of  hip  and  thigh,  pract.  consid.,  6*42 

iliac,  624 

infundibuliform,  524 

intercolumnar  (extemal  spermatic),  524 

of  knee.  pract.  consid.,  645 

lata,  633 

of  leg,  pract.  consid.,  665 

obturator,  559 

of  orbit.  504 

palmar,  606 

palpebral,  1438 

parotido-masseteric,  474 

pectoral.  568 

jielvic.  55S 

perineal,  superficial,  563 

planlar,  659 

prevL^rtebral,  543 

rctal,  1678 

recto-vesical,  551; 

of  scalp,  pract.  consid,,  489 

of  Scarpa,  515 

superficial,  470 

of  abdomen,  51  5 

temiK)ral,  475 

transversalis,  520 
Fasciculus,  auriculo-ventricular  of  heart,  701 

posterior  longitudinal,  iri6 

retri>tloxiis.  1 1  24 

solilarius,  1074 
Fat,  orbital,  1437 
Fat-cells.  79 
Fauccs.  islhmus  of,  1569 

pillars  of,  i  .s6ij 
Femoral  lanal,  625 

rin^'.  625 
Fcinur,  352 

devflupment  of.  35^ 

landinarks  of,  366 

pract.  funsid.,  361 

strurtiire  of,  357 

siirfacc  anatomv,  3C10 

varialions,  scxual  and  individual,  359 
Fertilization,  iS 
Fibres,  intercolumnar.  524 
Fibrin,  canalized,  of  chorion,  49 
Fibro-cartilage,  82 
Fibrous  tissue,  74 


Fibrous  tissue,  development  of,  76 

Fibula,  390 

development  of,  393 
landmarks  of,  396 
pract.  consid.,  393 
Fillet,  decussation  of,  1070 

median,  1115 
Fimbria,  1159 

hippocampi,  1165 
Fissure,  calcanne,  11 46 
calloso-marginal,  1139 
central,  of  cerebrum,  1137 
collateral,  1139 
ethmoidal,  141 1 
of  Glaser,  1 78 
palpebral,  1441 
paneto-occi pital,  1 138 
portal.  of  liver,  1708 
pterygo-maxillary,  304 
of  RoTando,  1137 
sphenoidal,  188 
(sulci)  cerebral,  1135 
of  Sylvius,  1136 
Fistula,  cervical,  61 
Flexure,  cephalic,  58 

cervical,  of  embryo,  59 
dorsal,  of  embryo,  59 
sacral,  of  embryo,  59 
FIocculus,  1085 
Foetus,  membranes  of,  30 
stage  of,  63 

eighth  month.  66 

week,  64 
fifth  month,  66 

week,  63 
fourth  month,  65 
ntnth  month,  66 
seventh  month,  66 

week,  64 
sixth  month.  66 

\veek,  63 
third  month,  65 
Follicles.  Graatian,  1988 
Fontana,  spaces  of,  1452 
Fontanelles,  23  1 
Foot.  articulations  of,  440 
as  \vhole,  447 
bones  of,  419 

landmarks  of,  437 
pract.  consid.,  436 
joints  of,  landmarks  of,  453 
landmarks  of,  672 
muscies  of.  659 

and  fascia;  of,    pract.    consid.,    666 
surfacc  anatomy,  449 
synovial  cavilies  of.  447 
Foramen  or  foramina,  ctecum,  1574 
ethmoidal,  anterior,  192 

])<)sterior,  192 
juRular,  220 
of  Luschka,  1 100 
of  Majcndie,  1100 
mastoid,  180 
of  Monr<3e,  1 131 
ojitic,   i8g 
ovale,  1R8 

of  heart,  695; 
ptervRo-spinosum,  190 
rotundum,  187 
sacro-sciatic.  Rreat,  341 

lesscr.  341 
sphenoidal,  187 
sjahcno-palatinc,  204 
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Foramen  or  foramina,  spinosum,  188 

stylo-mastoid.  i8z 

thyroid  (obturator),  337 

of  vena  cava,  of  diaphragm,  557 

of  Vesalius.  188 

of  Winslow,  1746 
Forceps  anterior,  of  corpus  callosum,  1157 

posterior,  of  corpus  callcsum,  1158 
Forearm,  281 

as  vvhole,  agg 

intrinsic  movements  of,  299 

motion  of  on  humerus,  303 

pract.  consid.,  603 
Fore-brain,  1059 
Formatio  reticularis,  1076 

reticularis  alba,  1076 
grisea,  1074 
Fomix,  1 1 58 

pillars  of ,  anterior,  1159 
posterior,  1159 
Fossa  or  fossje, 

duodeno-jejunal,  1647 

glenoid,  178 

hyaloidea,  1473 

ileo-csecal,  1666 

infraspinous,  350 

inguina!,  inner,  526 
lateral,  1743 
median,  1743 
outer,  526 

interpeduncular,  1107 

intersigmoid,  167 1 

ischio-rectal,  1678 

jugular,  182 

nasal,  1409 

navicular  of  urethra,  1934 

ovalis,  695 

ovarian,  1986 

pararectal,  1744 

paravesical,  1744 

periciEcal.  1666 

pineal,  1106 

pituitarv,  186 

retro-colic,  1667 

of  Rosenmtiller,  1 598 

spheno-maxillary,  227 

subscapular,  349 

supraspinous,  250 

supratonsillar,  1600 

supravesical,  526 

Sylvii,  1 137 

temporal,  318 

zvgomatic,  327 
Fourchette,  2032 
Fourth  ventricle.  1096 

choroid  plexus  of,  11 00 
floor  of,  1096 
roof  of,  1099 
Fovea  centralis,  1466 

vagi,  1098 
Frenulum  of  Giacomini,  11 66 
Frenum  of  prepuce,  1966 

of  tongue,  1573 
Frontal  bone,  194 

articulations  of.  197 
development  of,  197 

lobe,  1139 

sinus,  1423,  226  (bony) 
Fundamental  embrvological  processes,  26 
Funiculus  cuneatus,  1066 

gracilis.  1066 

of  Rolando,  1067 
Furrows.  visceral,  59 


Furrows,  visceral,  extemal,  61 
external,  first,  61 
inner,  61 
inner,  fourth,  62 
inner,  second,  62 
inner,  third,  62 

Galen,  vein  of,  856 
Gall-bladder,  17 19 

cystic  duct  of,  1720 

fossa  of ,  1 708 

lymphatics  of,  g8i 

nerves  of,  1720 

pract.  consid.,  1729 

vessels  of,  1719 
Ganglion  or  ganglia,  1007 

Dasal,  1 1 69 

cervical  inferior  (synipathetic),  1303 
middle  (sympathetic),  1362 
superior  (syTnpathetic),  1359 

ciliary,  1236 

coccygeal  (impar),  sympathetic,  1367 

development  of,  lora 

Gassenan,  1232 

geniculate,  1253 

nabenuls,  1123 

interpeduncular,  11 24 

jugular,  of  glosso-pharyngeal,  1263 
of  vagus,  1267 

lenticular,  1236 

mesenteric,  inferior,  1373 
superior,  1372 

nodosum  of  vagus,  1268 

ophthalmic,  1236 

otic.  1246 

petrous,  of  glosso-pharyngeaI,  1264 

semilunar,  s^mpatnetic,  1369 

spheno-palatine,  1340 

spinal,  1279 

spiral.  1357 

spirale  of  cochlea,  1522 

splanchnic,  great,  sympathetic,  1365 

submaxinary,  1247 

sympathetic,  1009 

of  sympathetic  system,  1356 

vestibular,  1259 
Ganglion-crest,  1012 
Gartner's  duct,  2001 
Gasserian  ganglion,  1232 
Gastric  glands,  1633 
Gastro-pulmonary  svstem,  1527 
Gastrula,  25 
Gelatin,  83 
Geniculate  bodies,  lateral.  1107 

median,  1107 

(intemal)  intemal  structure  of ,  1 1 10 

ganglion,  1252 
Genital  cord,  2038 

folds,  2043 

organs,  extemal,  development  of,  2043 
female,  2021 

pract.  consid.,  3027 

ridge,  2038 

tubercle,  2043 
Genu  of  corpus  callosum,  1155 
Germinal  spot,  16 
Gestation,  ectopic,  1999 
Giacomini,  frenulum  of.  11 66 
Gianuzzi,  crescents  of,  1534 
Gimbemat,  ligament  of,  523 
Ginglvmus,  113 
Giraldes,  organ  of,  1950 
Glabella,  228 
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Gladiolus  of  stemuin,  155 
Gland  or  glands,  1531 

alveolar  (saccular)  compound,  1535 
(saccular)  simple,  1535 

anal,  1674 

areolar,  3028 

of  Bartholin,  2026 

blood-vessels  of,  1535 

of  Bowman,  1415 

of  Brunner,  1639 

cardiac  of  stomach,  1634 

ceruininous,  1489 

ciliary,  1400 

circumanal,  1400 

of  Cowper,  1984 

cutaneous,  1397 

development  of,  1537 

gastric,  1623 

of  Henle,  1445 

of  intestines,  1637 

of  Krause,  1445 

lachrvmal,  1477 
ducts  of,  1477 

of  Lieberkuhn,  1637 

lyinphatics  of,  1536 

mamniary,  2027 

Meibomian  (tarsal),  1444 

of  Moli,  1444 

of  Montgomery,  2028 

mucous,  1534 

nerves  of,  1536 

parotid,  1 582 

prostate,  1975 

pyloric,  1624 

salivary,  1582 

sebaceous,  1397 

serous,  1534 

sexual,  development  of,  2038 

sublingual.  1585 

submaxinary,  1583 

s\veat,  1398 

blood-vessels  of,  1400 
development  of,  1404 
duct  01.  1399 
nerves  of,  1400 
structure  of,  1399 

of  tongue,  1575 

tubo-alveolar,  1532 

tubular,  compound,  1532 
simple,  I  532 

of  Tvson,  ig66 

unicellular.  1  53  1 

of  Zeiss,  1444 
Gliins  of  clitoris,  2024 

penis,  ig68 
Glascr.  fissure  of,  178 
GHsson's  cajjsulc  of  liver,  1708 
Globus  pallidus,  1170 
Goblet-cells,  70 

Golgi-Mazzoni  corpuscles.  1019 
Gonion,  228 
Graafian  follicles.  iq88 
Grandrv,  corpuscles  of,  1016 
Gro\vth,  6 

of  bone,  loi 
Gudden,  inferior  commissure  of,  11 10 
Gums,  1567 

lymphalics  of,  951 

pract.  consid.,  1500 
Gustatory  cells,  1435 
Gyrus  or  gvri,  callosal  ffornicatus"),  1 1  50 

(convolutions)  ccrcbral.  1135 

dentate,  1 1 66 


'  Gyrusorgyri,  development  of,  1190 
hippocampal,  1151 

Hair-cells  (auditory)  inner,  1520 

outer,  1520 
Hair-folHcte,  1393 

blood-vessels  of,  1394 

nerves  of,  1394 
Hairs,  1389 

arrangement  of,  1391 

development  of,  1401 

growth  of,  1402 

structure  of,  1391 

whorls  of,  1 39 1 
Hair-shaft,  1391 

Hamular  process  of  inner  pterygoid  plate,  18 
Hamulus  of  bony  cochlea,  1514 
Hand,  309 

deep  fascia  of,  606 

landmarks  of,  320 

lymphatics  of,  964 

muscles  of,  606 

pract.  consid.,  613 

surface  anatomy  of,  328 
Harelip,  15S9 
Haversian  canals  of  bone,  88 

system  of  bone,  86 
Hassall,  corpuscles  of,  1799 
Head,  movements  of,  142 
Heart,  annuli  fibrosi  of,  698 

annulus  o  vališ,  695 
of  Vieussens,  695 

architecture  of  walls,  700 

auricies  of,  693 

blood-vessels  of,  703 

canal  auricular  of,  705 

chambers  of,  693 

chordae  tendineae  of,  697 

columna;  camejc  of,  697 

development  of,  705 

endocardium  of,  702 

epicardium  of,  702 

fasgiculus  auriculo-ventricular,  701 

foramen  ovale  of,  695 

fossa  ovalis  of,  695 

general  description  of,  689 

His'p  bundle.  701 

lymphatics,  703 

muscle  of.  462 

muscles,  pectinate  of.  695 

nerve-enaings  in,  1015 

nerves  of,  704 

lK>siti<m  of,  6q2 

practical  considerations,  710 

relations  of.  693 

septum,  aortic,  707 
auricular  of,  694 
intermedium,  706 
interventricular  of,  696 
primum,  706 
secundum,  708 
spuHiiin.  707 

Thebesian  veins  of,  694 

tubcrcle  of  Lo\vcr,  695 

v.ilves.  Eustachian.  fig4 

auriculo-ventricular,  699 
mitral,  699 
jMisition  of,  602 
structure  of,  703 
Thebesian,  695 
tricuspid,  600 

\ein,  riblitiue  of,  695 

vcnlricles  of,  696 
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Heidenhain,  demilunes  of,  1534 

Uelicotrema,  1514 

Uelix,  1484 

Uemispheres,  assot-iation  fibres  of ,  1 1 82 

of  cercbellum,  1082 

cerebral,  1 133 

commissural  fibres  of,  1184 

lobes  of,  1139 

projection  fibres  of,  1186 

white  centre  of,  iiša 
Henle,  glands  of,  1445 

loop  of,  1 881 
Hensen,  node  of,  35 
Herbst,  corpuscles  of,  1019 
Hemia,  abdominal,  1759 

diaphragmatic,  1778 

femoral,  1773 

funicular,  1768 

infantile,  1767 

inguinal,  1763 
direct,  1770 
indirect,  1766 

intemal    (intra-abdominal    retroperito- 
neal),  1779 

interparietal,  1768 

labiai,  1769 

lumbar,  1777 

obturator,  1777 

perineal,  177S 

sciatic,  1778 
"    scrotal,  1769 

umbilical,  1775 

acqujred,  1776 
congenital,  1775 

ventral,  1776 
Hessetbach,  ligament  of,  525 

triangle  of,  526 
Hiatus,  aortic,  of  diaphragm,  557 

Fallopii,  181 

oesophageal,  of  diaphragm,  557 

semilunaris,  of  nasal  cavity,  194 
of  noše,  J  41 1 
Highmore,  antrum  of,  1422 
Hind-brain,  1061 
Hip,  landmarks  of,  66g 

muscles  and  fasciae  of,  pract.  consid.,  642 
Hip-joint,  367 

movements  of,  373 

pract.  consid.,  374 

synovial  membrane  of.  372 
Hippocampus,  1165 
Hts's  bundle,  of  heart,  701 
Histogenesis  of  neuroglia,  10 lo 

of  neurones,  ion 
Homologue,  4 
Homer,  muscle  of,  484 
Howship,  lacuna;  of.  97 
Humerus,  265 

development  of,  269 

pract.  consid.,  270 

sexual  differences,  269 

structure  of,  269 

surface  anatomv.  270 
Humor,  aqueous,  1476 
Hunter's  canal,  628 
Hyaloid  canal,  1474 
HyalQplasra,  8 
Hydatid  of  Morgagni,  2002 
Hydramnion,  42 
Hymen,  2016 
Hyoid  bone,  216 

development  of,  216 
Hyomiindibular  cleft,  6i 


Hypogastric  lymphatic  plexus,  984 
Hypophysis,  1806 
Hypospadias,  1927 
Hypothalamus,  1127 
Hypothenar  eminence,  607 

Ileo-cscal  fossse,  1666 

valve,  1 661 
Ilio-femoral  ligament,  369 
liio-pectineal  line,  334 
Ilio-tibial  band,  634 
Ilium,  332 
Implantation,  35 
Impregnation.  18 
Incisor  teeth,  1 543 
Incus,  1497 

Inferior  caval  system  of  veins,  898 
Infundibulum,  11 29 

of  nasal  cavity,  194 
of  noše,  141 1 
Inguinal  canal,  523 

lymphatic  plexus,  991 
Inion,  228 
Innominate  bone,  332 

development  of,  337 
structure  of,  337 
Insula,  1 1 49 
Intersigmoid  fossa,  1671 
Intervertebral  disks,  132 
Intestine    or  intestines,    development    and 
growth  of,  1 67 1 
glands  of,  1637 
large.  1657 

appendices  epiploicEc,  1660 
blood-vessels  of,  1660 
glands  of  Lieberkuhn  of,  1657  . 
Iymphatics  of,  1660 
lyniphatic  tissue  of,  1658 
nerves  of,  1660 
pract.  consid.,  1680 
structure  of,  1657 
tienia  coH  of,  1660 
lymph-nodules  of,  1640 
small.  1633 

blood-vessels  of,  1642 
glands  of  Lieberkuhn  of,  1637 
lymphatics  of,  1643 
uerves  of,  1643 
Peyer's  patches  of,  1640 
pract.  consid.,  1652 
structure  of,  1634 
valvulsB  conniventes  of,  1636 
villi  of,  1635 
solitary  nodules  of,  1640 
Involuntarv  muscle,  1015 
I  ris,  1459 

pract.  consid.,  1461 
structure  of,  1460 
Irritability,  6 
Ischio-rectal  fossa,  1678 
Ischium,  336 
Islands  of  Uangerhans,  1735 

of  Reil,  1149 
Isthmus  of  fauces,  1569 
rhombencephali,  1061 

Jacobson's  nerve,  1264 

organ.  14 17 

development  of,  1432 
Jejuno-ileum,  1649 

blood-vesscIs  of,  1652 

Iymphatics  of,  1652 

mesentery  of,  1650 
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Jejuno-ileum,  nerves  of,  1652 

topography  of,  1650 
Joint  or  joints,  of  ankle,  438 

calcaneo-astragaloid,  posterior,  445 

calcaneo-cuboid,  446 

calcaneo-scapho-astragaloid,      anterior, 

445 
capsule  of,  iio 
of  carpus,  metacarpus  and  phalanges, 

pract.  consid.,  330 
costo-central,  160 
costo-stemal,  160 

motions  in,  166 
costo-transverse,  160 
costo-vertebral,  motions  in,  165 
crico-arytenoid,  1816 
crico-thyroid,  1815 
eIbow,  30: 
fixed,  107 

general  considerations,  107 
half,  J08 
of  hip,  367 
interchondral,  160 
interstemal,  1 59 

motions  in,  165 
of  knee,  400 

limitation  of  motion,  112 
metatarso-phalangeal,  447 
modes  of  fixation,  113 
of  pelvis,  337 

of  pelvis,  pract.  consid,  350 
radto-ulnar,  297 

inferior,  pract,  consid.,  308 
saddle,  113 

scapho-cubo-cuneiform,  446 
of  shoulder,  274 
synovial  membrane  of,  110 
tarso-metatarsal,  446 
of   tarsus,    metatarsus    and    phalanges, 

pract.  consid.,  45 
true,  108 

motion  in,  112 

structure  of,  io(j 

varielics  of,  1 13 
vessels  and  nerves  of ,  i  r  i 
Jugular  ganglion,  of  glosso-pharvngeal,  1263 

of  vagus,  1267 
plcMis,  lymphatics.  956 

Karvokincsis,  i  r 

KarvosonifS,  q 

Kidnev  or  kidnevs.  1860 

architecture  of,  1875 

blood-vesscls  of,  1884 

cai>siilc  of.  i86() 

cortex  of.  1876 

dcvclopmcnt  of,  1937 

ducts  of,  iS()4 

fixation  of.  1871 

giomcruli  of.  1876 

hilum  of,  i8fH) 

labvrinth  of.  1876 

!ol)Uk'  nf,    1S75 

k»op  of  llrnlc!  of,   1881 

Ivniphatics  of.  rSH^ 

M:ilt)i^'hian  liodv  of.  1870 

nicdulla  of.  187'! 

nicdiillarv  r.tvs  of.  1.S76 

niovablc'  1  SKH 

niTVcs  of,  1  KKc. 

jtapilla'  of.  I  871; 

papillarv  dmts  of.  1882 

pelvis  of.  i8i).i 


Kidney  or  kidnevs,  position  of,  1870 

pract.  consid.,  1887 

pyramids  of,  1876 

relations  of,  1873 

sinus  of ,  1 874 

structure  of,  1877 

supporting  tissue  of,  1883 

sunaces  of,  1869 

tubule,  collecting  of,  1882 
connecting  of,  1882 
distal  convoluted  of.  1882 
proximal  convoluted  of,  1880 
spiral  of,  1880 
uriniferous  of,  1877 
Knee,  landmarks  of,  671 

muscies  and  fascise  of ,  pract.  consid  ,  64 
Knee-joint,  400 

buraje  of,  406 

capsule  of,  400 

landmarks  of ,  416 

movements  of.  408 

pract.  consid.,  409 

semilunar  cartilage  of,  402 

synovial  membrane  of,  405 
Krause,  end-bulbs  of,  joj6 

glands  of,  1445 
Kupner,  cells  of,  171 7 

Labia  major,  2021 
minora,  2022 
nerves  of,  2034 
vessels  of,  2023 
Labyrinth,  membranous,  1514 

blood- vessels  of,  1522 

canalis  reuniens  of,  1515 

cochlea  of ,  1 5 1 7 

ductus  endolymphaticus  of,  15*4 

endolvmph  of,  1514 

maculae  acusticffi  of,  1516 

saccule  of,  1515 

semicircular  canals  cf ,  151  5 

utricie  of,  1514 
osseous,  I  51 1 

cochlea  of,  i  513 

semicircular  canals  of.  1512 

vestibule  of,  1 51 1 
Lachrvmal  apparatus.  1477 

pract.  consid.,  1479 
bone,  207 

articulations  of,  207 

de\'elopment  of,  207 
canaliculi.  1478 
caruncle.  1443 
gland,  1477 
lake,  1 443 
papilla'.  1478 
puncla.  1478 
sac,  1478' 
Lactation.  2029 
Lacteals,  1643 
Lacuna'.  of  bone.  86 
of  cartilage.  80 
of  Howship,  07 
Lambda.  228 

Lamina  cinerca  (temiinalisl.  1130 
fusca,  1-150 
suprathoroidca.  i45f> 
Landmarks,  of  abdomen.  531 
of  ankle  ;nid  U>ot,  672 
of  boncs  of  foot .  437 
of  biittoiks  and  hip,  66g 
of  ciaviclc,  3fio 
of  elbow-ioint,  ;oS 
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Landmarks,  o£  face,  346 

of  femur,  366 

of  fibula,  396 

of  hand,  320 

of  joints  of  foot,  453 

of  knee,  671 

of  knee-joint,  416 

of  leg,  671 

of  lower  extremity,  669 

of  male  perineum,  1918 

of  neck,  554 

of  pelvis,  349 

of  radius,  296 

of  scapula,  255 

of  shoulder-joint,  280 

of  skull,  240 

of  spine,  146 

of  surface  of  thorax,  1868 

of  thigh.  670 

of  thorax,  170 

of  tibia,  390 

of  ulna,  287 

of  upper  extremity,  618 

of  wnst-^oint,  330 
Langerhans,  islands  of,  1735 
Lanugo,  66 

Laryngo-pharynx,  1598 
Larynx,  18 13 

age  changes  of,  1828 

arytenoid  cartilages  of,  1S16 

comiculaB  laryngis,  181 7 

cricoid  cartilage  of,  1813 

cuneifortn  cartilages  of,  18x7 

development  of,  1862 

elastic  sheath  of,  1817 

epiglottis,  i8r6 

form  of,  1 81 8 

lymphatics  of,  958 

mucous  membrane  of,  1823 

muscles  of,  1824 

nerves  of,  1827 

ossification  of,  i8r8 

position  and  relations  of,  i8a8 

pract.  consid.,  1828 

region.  glottic  of,  1820 
infraglottic  of,  1823 
supraglottic  of,  1818 

sexual  differcnces  of,  1828 

tHyroid  cartilage  of,  1814 

ventricle  (sinus)  of,  1822 

vessels  of,  1826 

vocal  cords,  false  of,  1820 
true  of,  1820 
ligaments  of,  1818 
Leg,  bones  of,  as  one  apparatus,  397 
surface  anatomy,  397 

framework  of,  382 

landmarks  of,  671 

Ivmphatics,  deep  of,  994 
superficial  of,  993 

muscles  and  fasciae  of,  pract.  consid.,  665 
Lens,  crystalline.  1471 

development  of,  1481 
pract.  consid.,  1473 
suspcnsory  apparatus  of,  1475 
Leptorhines,  1404 
Leucocytes,  684 

development  of,  688 

varieties  of,  685 
Lieberkuhn,  glands  of,  1637 
Lieno-phrenic  fold,  1785 
Ligament  or  ligaments,  1 1 3     - 

alar,  of  knee-joint,  405 


Ligament  or  ligaments,  anterior  amiular,  of 
ankle,  647 

of  wrist,  325,  607 
posterior,  of  wrist,  325 

annular,  of  wrist,  607 
arcuate,  extemal,  557 

intemal,  557 
atlanto-axial,  anterior,  137 
atlanto-axial,  posterior,  137 
of  auricle,  1486 
broad,  of  utcrus,  2004 
broad,  vesicutar  appendages  of,  2003 
check,  of  orbit,  1438 
of  CoUes,  523 
common  anterior  and  posterior,  of  spine, 

coraco-acromial,  256 
coraco-clavicular,  263 

conoid  part,  263 

trapezoid  part,  262 
coronary,  of  liver,  1721 
costo-clavicuiar  or  rhomboid,  362 
cotyloid,  of  hip-joint,  367 
crucial,  of  knee-joint,  404 
cruciform,  of  axis,  136 
deltoid  (lat.  int.)  of  ankle-joint,  439 
denticulate,  of  spinal  cord,  1023 
duodeno-hepatic,  1644 
dorsal,  of  foot,  442 
of  epiglottis.  1817 
extemal  check,  of  eyebaU,  505 
falciform,  1745 

of  liver,  1721 
gastro-phrenic,  1747 
of  Gimbemat,  523 
of  Hesselbach,  525 
ilio-femoral,  369 
ilio-lumbar,  339 
interclavicular,  262 
interosseous,  of  foot,  441 
interspinous,  134 
intertransverse,  135 
ischio-femoral,  370 

of  lamina;  and  processes  of  vertebrae,  133 
lieno-renal,  1747 
of  liver,  1721 
nuchje,  134 
occipito-atlantal,  accessory,  137 

anterior,  137 

posterior,  137 
occipito-axial,  137 
odontoid,  or  check,  136 
orbicular,  of  radius,  297 
of  ovary,  1987 
palpebral,  1441 

intemal,  484 
patelke,  400 
pectinate  of  iris,  1452 
of  pelvis,  337 
of  pericaraium,  716 
plantar,  444 
of  Poupart,  523 
pterygo-mandibular,  488 
radio-ulnar,  297 
round,  of  hip-joint,  370 

of  liver,  1721 

of  uterus,  2005 
sacro-iliac,  posterior,  338 
sacro-sciatic,  339 

great  or  posterior,  339 

lesser  or  anterior,  341 
of  scapula,  356 
of  shoulder-joint,  274 
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Ugament  or  ligaments,  spino-glenoid,  357 
stylo-manaibular,  475 
subflava,  133 

suprascapular  or  transverse,  356 
supraspinous,  133 
suspensory,  of  lens,  1475 

of  orbit,  1438 

of  ovary,  1986 
thyro-arytenoid,  inferior,  z8i8 

superior,  1817 
thyro-nyoid.  1815 
transverse,  of  atlas,  136 
triangular,  of  liver,  1721 

of  perineum,  563 
of  vertebral  bodies,  1 3  2 
of  Winslow,  of  knee-joint,  401 
of  wrist  and  metacarpus,  320 
Limb,  lower,  rauscies  of,  623 
Limbic  lobe,  1150 
Linea  aiba,  523 

semilunaris,.  of  abdomen,  533 
transverse,  of  abdomen,  533 
Linin,  g 
Lips,  1538 

lymphatics  of,  951 
muscles  of,  1540 
nerves  of,  1543 
pract.  consid.,  1590 
vessels  of,  1542 
Liquor  amnii,  31 

pericardii,  714 
Littre,  glands  of,  1925 
Liver,  1705 

bile-capillaries  of,  1715 
biliary  apparatus,  1718 
blood -vessels  of,  1709 
■    bordere  of,  1707 
caudate  lobe  of,  1709 
cells  of  Kupffer,  17 17 
common  bile-duct,  1720 
cystic  duct  of,  1720 
development  and  gro\vth  of,  1723 
fissure  of  ductus  venosus  of,  1 707 
fossa  for  gall-bladder  of,  1708 
gall-bladder  of,  17 19 
Glisson's  capsule  of,  1708 
hepatic  artery  of,  1 7 1 1 

ducts  of,  1 7 18 

veins  of.  1 710 
impression,  icsophapfal  of,  1708 

renal  of,  1709 
intralobular  connective  tissue  of,  171 7 

bile-ducts  of,  1717 

veins  of.  17 10 
ligaments  of,  1721 

coronarv,  1721 

falciform.  1721 

round,  1721 

triangular,  1721 
lobes  o£,  1706 

lobular  blood-vessels  of,  1713 
lobules  of ,  1712 
Iymphatics  of,  1 7 1 1 
nerves  of,  171 1 
non-peritoncul  area  of,  1707 
peritoneal  relations  of.  1721 
portal  (transverse)  fissure  of,  1708 

vetn  of,  1700 
position  of,  1722 
pratt.  consid.,  1726 
(^uadrate  lobe  of,  1709 
size  of.  1 706 
Spigelian  lolx!  of,  1707 


Liver,  structure  of,  17 12 

sublobular  veins  of,  1710 

surfaces  of,  1707 

tuber  omentale  of,  1709 

umbilical  fissure  of ,  1 708 
notch  of,  1707 

weight  of,  1706 
Liver-cells,  1714 
Liobe  or  lobes,  cerebral,  1135 

frontal,  1139 

of  hemispheres,  1139 

limbic,  1 1 50 

occipital,  II 45 

oUactory,  11 51 

parietal,  11 43 

temporal,  1147 
Lobule  of  auricle,  1484 
Loin,  pract.  consid.,  530 
Lordosis,  144 

Lumbar  plexus,  lymphatic,  973 
Lumbo-sacral  cord,  133 1 
Lung  or  lungs,  1843 

air-sacs  of,  1850 

alveoli  of,  1850 

atria  of,  1850 

blood -vessels  of,  1853 

borders  of,  1843 

development  of,  1861 

extemal  appearance  of,  1846 

ilssures  of,  1845 

ligament  broad  of,  1858 

lcK)es  of,  1845 

lobule  of,  1849 

nerves  of,  1855 

physical  characteristics  of,  1846 

pract.  consid.,  1864 

relations  to  chest-walls,  changes  in,  1863 
to  thoracic  walls,  1855 

roots  of,  1838 

dimensions  of,  1840 
nerves  of,  1839 
relations  of,  1840 

structure  of,  1851 

surfaces  of,  1843 

vessels  of.  1839 
Lunula,  of  nail.  1395 
Luschka,  foramina  of,  iioo 

gland  of,  1810 
Lutein  cells,  1990 
Luys,  nucleus  of,  11 28 
Lymphatic  or  lymphatics,  of  abdomen,  973 

of  abdominal  waUs,  976 

of  arm,  deep,  965 
superficiaf,  963 

of  bile-duct,  981. 

of  bladder,  985 

of  bone,  93 

of  brain,  948 

of  brain  and  meninges,  948 

broncho-mediastinal  trunk,  968 

capillaries,  033 

of  cervical  skin  and  muscles,  958 

of  cheeks.  951 

of  diaphragm,  970 

duct,  right,  945 

of  ear,  950 

of  eye  and  orbit,  949 

of  eyeUds,  1445 

of  Fallopian  tubes,  988 

of  gall-bladder,  981 

of  glands.  1536 

of  giims,  951 

of  hand,  964 
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Lymphatic  or  ]ymphatics,  of  the  head,  945 
o£  heart,  970 

heraoljrmph  nodes,  936 

intercostal,  969 

of  intestine,  large,  978 
small,  977 

jugular  trunk,  958 

of  kidney,  983 

lacteals,  931 

of  larynx,  958 

of  leg,  deep,  994 
superncial,  993 

of  lips,  951 

of  liver,  9S0 

of  lower  extreniity,  991 

manimary  gland,  968 

of  meninges,  948 

of  muscle,  non-striated,  456 

of  nasal  fossa,  1426 
region,  951 

nodes,  935 

of  noše,  1407 

of  cesophagus,  971 

of  palate,  954 

of  jjancreas,  979 

of  pelvis,  983 

of  pericardium,  716 

of  perineum,  987 

of  pharynx,  954 

of  prostate  gland,  985 

of  rectum,  1G80 

of  reproductive    organs,   extemal,   fe- 
male,  987 

extemal.  male,  986 
intemal,  female,  988 
intemal,  male,  987 

of  retina,  1468 

of  scalp,  948 

of  seminal  vesicles,  988 

of  skin,  1388 

of  small  intestine,  1 643 

of  spleen,  982 

of  stomach,  976 

of  striated  muscle,  464 

subclavian  trunk,  963 

of  suprarenal  body,  983 

svstem,  931 

of  teeth,  951 

of  testis,  987 

thoracic  auct,  941 

pract.  constd.,  944 

of  thorax,  966 

cutaneous,  968 

of  thyroid  gland,  959 

of  tongue,  953 

of  tonsils,  954 

of  trachea,  958 

of  upper  extremity,  961 

of  ureter,  983 

of  urethra,  986 

of  uterus,  989 

of  vagina,  989 

of  vas  deferens,  988 

vessels.  development  of,  939 
Lyniph-corpuscles,  931 
Lymph-noacs,of  abdomen,  pract.  consid., 990 

abdominal,  visceral,  974 

ano-rectal,  976 

anterior  auricular,  946 

appendicular,  975 

01  arm,  pract.  consid.,  965 

of  axilla,  pract.  consid.,  965 

axillary,  961 


Lymph-nodes,  brachial,  deep,  961 
superficial,  961 

bronchial,  967 

buccinator,  947 

cervical,  deep,  inferior,  958 
superior,  957 

of  Cloquet,  993  • 

cceliac,  973 

delto- pectoral,  961 

development  of,  940 

epigastric,  972 

epitrochlear,  961 

facial,  947 

gastric,  974 

of  head,  pract.  consid.,  955 

hepatic,  975 

hypogastric,  984 

ihac,  circumflex,  972 
intemal,  984 

inguinal,  991 

intercostal,  966 

of  intestine,  1640 

jugular  plexus,  956 

of  leg,  pract.  consid.,  994 

lingual,  947_ 

mammarv,  intemal,  966 

mandibular,  947 

mastoid,  945 

maxillary,  947 

mediastinal,  anterior,  967 
posterior,  967 

mesenteric,  975 

mesocolic,  976 

of  neck,  956 

pract.  consid.,  959 

occipital,  945 

pancreatico-splenic,  975 

parotid,  946 

pectoral,  963 

of  pelvis,  pract.  consid.,  990 

popliteal,  993 

posterior  auricular,  945 

retro-pharyngeal,  948 

of  Rosenmiiller,  992 

stemal,  966 

structure  of,  937 

submaxillary,  946 

submental,  946 

subscapular,  962 

superiicial  cervical,  956 

thorax,  pract.  consid.,  971 

tibial,  anterior,  993 

tracheal  nodes,  967 

umbilical,  972 
Lymph-nodules,  936 
Lymphocytes,  931 

varieties  of,  685 
Lymphoid  structures  of  phaiynx,  1599 

tissue,  structure  of,  936 
Lymph-spac^,  931 
Lymph -vessels,  934 
Lyra,  1158 

Macula  lutea,  1466 

Maculse  acustičs,  1516 

Majendie.  foramen  of,  iioo 

Maxilla,  inferior.  211 

development  of,  213 
structure  of.  213 
superior,  199 
antnim  of,  201 
articulations  of,  203 
development  of,  203 
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Maxillary  sinus,  1433 
Malar  bone,  209 

articulations  of,  310 
development  of,  210,  2032 
Malleus,  1497 

Malphighian  bodies  of  spleen,  1 784 
Mamraary  glands,  2027 

development  of,  2032 
lymphatics,  968 
nerves  of,  2032 
pract.  consid.,  2033 
structure  of,  2029 
variations  of,  2033 
vessels  of,  2031 
Manubrium  of  stemum,  155 
Marrow,  of  bone,  90 
Mast-cells  of  connective  tissue,  74 
Mastoid  cells,  1504 

pract.  consid.,  1508 
process,  pract,  consid.,  1508 
subdivision,  of  petro-mastoid  bone,  179 
Maturation  of  ovum,  16 
Meatus,  auditory,  intemal,  181 
inferior,  of  noše,  141 2 
middle,  of  noše,  1411 
superior,  of  noše,  1411 
Meckel,  diverticulum  of,  44 
Mediastinum,  anterior,  1833 
middle,  1833 
posterior,  1833 
pract.  consid.,  1833 
superior,  1833 
Medulla  oblongata,  1063 

central  gray  matter  of,   1073 
development  of,  iioi 
intemal  structure  of,  1068 
Medullary  folds,  36 
groove,  a  6 
sheath,  looi 
vclum,  inferior,  1099 
superior,  logg 
MeduUated  fibres.  1003 
Megakaryocytes,  689 
Meibomian  (tarsal)  glands,  1444 
Meissner,  corpuscles  of,  1017 

plexus  of,  1643 
Membrane  or  membranes,  Bowman's, 

145' 
of  Bruch.  1456 
cloacal,  1939 
costo-coracoid,  568 
crico-thyroid,  181 5 
of  Demours,  1452 
Descemefs,  1452 
fenestrated,  77 
fcctal,  30 

human,  35 

chief  peculiarities  of,  39 
hyaloid,  1474 

interosseous.  of  tibja  and  fibula,  396 
mucous,  1528 
obturator,  341 
pharyngeal,  i6q4 
pleuro-pericardial,  1700 
])leuro-peritoneaI,  1700 
of  Ruvsch,  1456 
of  spinal  cord,  T022 
synavial,  of  joint,  110 
tectoria,  1521 
thyro-hyoid,  1815 
of  tympanum,  1494 
vitelline,  15 
vitrca,  1456 


Meninges  of  brain,  pract.  consid.,  isoft 

lymphatics  of,  948 
Menstruation,  2012 
Merkel,  tactile  cells  of,  1016 
Mesencephalon,  1105 

development  of,  11 17 

intemal  structure  of,  11 09 
Mesenteries,  1741 
Mesenterium  commune,  1697 
Mesentery,  anterior,  1744 

of  appendix,  1665 

of  jejuno-ileum,  1650 

permanent,  1752 

posterior,  part  ist,  1746 
part  3nd,  1751 
part  3rd.  1753 

primitive,  1697 
Meso-appendix,  1665 
Mesoblast,  23 

lateral  plates  of,  29 

paraxial,  39 

parietal  layer,  39 

visceral  Iayer,  39 
Mesogastrium,  1697 
Mesognathism,  329 
Mesometrium,  3005 
Mesonephridium,  3040 
Mesonephros,  1935 
Mesorchium,  3040 
Mesorhines,  1404 
Meso5alpinx,  1996 
Mesotendons,  471 
Mesothelium,  71 
Mesovarium,  1987,  3040 
Metabolism,  6 
Metacarpal  bones,  314 

development  of,  317 
peculiarities  of,  315 
Metacarpo-phalangeal  articulations,  337 
Metacarpus,  pract.  consid.,  319 
Metanephros  (kidney),  1937 
Metaphase  of  mitosis,  12 
Metaplasm,  8 
Metatarsal  bones,  428 

development  of,  432 
Metathalamus,  1126 
Meynert,  commissure  of,  1115 
Mid-brain,  io6i 
Milk,  2030 
Milk-ridge,  2032 
Mitosis,  1 1 

anaphases  of,  13 

metaphase  of,  12 

propnases  of ,  1 2 

telophases  of,  13 
Molar  teeth,  1546 
Moli.  glands  of,  1444 
Monorchism,  1950 
Monroe,  foramen  of,  1131 
Mons  pubis,  2021 

veneris,  2021 
Montgomery,  glands  of,  2028 
Morgagni,  columns  of,  1674 

hydatid  of,  2002 

sinus  of.  497 

valves  of,  1674 
Morula,  22 
Mouth,  1538 

floor  of,  pract.  consid.,  1593 

formation  of,  1694 

pract.  consid.,  1589 

roof  of.  228 

pract.  consid.,  1593 
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Mouth,  vestibule  of,  1 538 

Mucoid,  83 

Mucous  membranes,  1528 

structure  of,  1528 
Miitlerian  duct,  3038 
Muscie  or  muscles,  abdominal,  515 
abductor  hallucis,  661 

minirai  digiti,  608 

minimi,  of  foot,  663 

pollicis,  608 
adductor  brevis,  626 

hallucis,  663 

longus,  626 

magnus,  628 

polUcis,  610 
anconeus,  589 

of  ankle,  pract.  consid.,  666 
antibrachial,  591 

post-axial,  598 

pre-axial,  593 
of  anus,  1675 
appendicular,  566 
01  arra,  pract.  consid.,  589 
arytenoid,  1826 
of  auricle,  1486 
auricularis  anterior,  483 

posterior,  483 

superior,  483 
axial,  502 
of    axilla  and  shoulder,  pract.  consid., 

azygos  uvulse,  496 
biceps,  586 

femoris,  636 
brachial,  585 

post-axial,  588 

pre-axial,  586 
brachialis  anticus,  586 
brachio-radialis,  598 
brane hiomeric,  474 
buccinator,  488 
bulbo-cavemosus,  565 
of  buttocks,  pract.  consid.,  641 
cardiac,  463 
cervical,  542 
chondro-glossus,  1578 
ciiiary,  14  58 
coccygeus,  561,  1676 
compound  pinnate,  469 
compressor  urethne,  565 
constrictor  inferior  of  pharynx,  1606 

middle  of  pharynx,  1605 

pharyngis  inferior,  499 
medius,  498 
superior,  497 

superior  of  pharynx,  1 604 
coraco-brachialis,  575 
of  craiiium,  pract.  consid.,  489 
cremaster,  519 
crico-arytenoid  lateral,  1825 

posterior,  1825 
crico-thyroid,  1824 
crural,  647 

post-axial,  655 

pre-axial,  648 
crureus,  640 
dartos,  1963 
deltoideus,  578 
depressor  anguH  oris,  487 

labii  inferioris,  485 
diaphragma,  556 
digastricus,  477 
dilator  pupill^e,  1460 


Muscte  or  muscles,  dorsal,  of  trunk,  5C7 
of  Eustachian  tube,  1503 
extensor  brevis  digitorum,  665 
pollicis,  60  3 

carpi  radialis  brevior,  598 
longior,  598 
ulnaris,  601 

communis  digitorum,  599 

indicis,  603 

longus  digitorum,  655 

longuG  hallucis,  656 

pollicis,  603  -; 

minimi  digiti,  600 

ossis  metacarpi  pollicis,  602 
uf  face,  pract.  consid.,  493 
facial,  479 
femoral,  633 

post-axial,  638 

pre-axial,  636 
flexor  accessorius,  654 

brevis  digitorum,  of  foot,  660 
hallucis,  660 
minimi  digiti,  609 

digiti  of  foot,  664 
pollicis,  608 

carpi  radialis,  59^ 

radialis  brevis,  597 
ulnaris.  594 

longus  digitorum,  651 
hallucis,  651 
pollicis,  596 

profundus  digitorum,  595 

sublimis  digitorum,  595 
of  foot,  659 

post-axial,  665 

pract.  consid.,  666 

pre-axial,  659 
gastrocnemius,  649 
gemelli,  630 
genio-glossus,  1578 
genio-hyoid,  1578 
genio-hyoideus,  545 
gluteus  maximus,  630 

medius,  631 

minimus,  633 
gracilis,  626 
of  hand,  606 

pre-axial,  607 
of  hip  and  thigh,  pract.  consid.,  643 
hypoglossal,  506 
hyo-glossus,  1578 
hyoiaean,  480 

variations  of,  480 
iliacus,  624 
ilio-costalis,  508 
infraspin^itus,  576 
intercostales  extemi,  538 

interni,  539 
interossei  dorsales  of  foot,  664 
of  hand,  613 

plantares,  663 

volares,  612 
interspinales,  513 
intertransversales,  513 

anteriores,  547 

laterales.  531 
intratympanic,  1499 
involuntary,  arrectores  pilorum,  1394 

nerve-endings  of,  1015 
ischio-cavernosus,  564 
of  knee,  pract.  consid.,  645 
of  larynx,  1834 
latissimus  dorsi,  574 
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Muscle  or  muscles,  of   leg,   pract.    consid., 
665 
levator  anguli  oris,  487 
scapuls,  571 

ani,  560,  1675 

labii  superioris,  487 

labii  superioris  al£eque  naši,  485 

menti  (superbus),  485 

palati,  496,  1 57 1 

palpebne  superioris,  503 
levatores  costanim,  540  ■ 
lineualis,  1579 
of  Eps,  1540 
longissitnus,  510 
longus  colli,  548 
of  lower  limb,  623 
lumbricales,  of  hand,  610 

of  foot,  662 
masseter,  474 
of  mastication,  474 

variations  of,  477 
metameric,  502 
multifidus,  513 
mylo-hyoideus,  477 
nasalis,  486 
non-striated,  blood-vessels  of,  456 

development  of,  457 

{involuntary),  454 

lymphatics  of,  456 

nerves  of,  456 

structure  of,  455 
obliquus  capitis  inferior,  514 
superior,  514 

externus,  517 

inferior.  504 

internus,  517 

superior,  504 
obturator  extemu5,  629 

internus,  629 
occipito-frontalis,  482 
omo-hyoideus.  544 
opponens  minimi  digiti,  608 

pollicis,  608 
orbicularis  oris,  486 

palpebrarum,  484 
orbital,  502 

of  paliite  and  pharynx.  495 
palato-glossus,  497,  1579 
palato-pharvngeus,  497,  1571 
palmaris  brevis,  607 

longus,  5<J3 
pectinate,  of  heart,  695 
pectineus,  625 
pectoralis  major,  569 

mi  nor.  570 
pelvic,  559 
perineal,  562 
peroneus  brevis,  658 

longus,  657 

tertius,  656 
of  pharynx,  1604 
pinnate,  469 
plantaris,  649 
platvsma,  481 
popliteiis.  655 
pronator  quadratus,  597 

radii  teres,  592 
psoas  magnus,  623 

parvus  Cminor),  624 
ptcrvgoideus  externus,  476 

internus.  476 
pyloric  sphincter,  1626 
pyrainidalis,  517 


Muscle  or  muscles,  pyriformis,  561 
quadratus  femoris,  629 

lumborum,  521 
quadriceps  femoris,  639 
of  rectum,  1675 
rectus  abdominis,  516 

capitis  anticus  major,  549 

capitis  anticus  minor,  550 
lateralis,  547 
posticus  major,  513 
posticus  minor,  514 

extemus,  503 

femoris,  639 

inferior,  503 

internus,  503 

superior,  503 
rhomboideus  raajor,  572 

minor,  572 
risorius,  487 
rotatores,  of  back,  513 
sacro-spinalis,  508 
salpingo-pharyngeus,  1606 
sartonus,  638 
scalene,  vanations  of,  547 
scalenus  anticus,  546 

medius,  546 

posticus,  547 
of  scalp.  pract.  consid.,  489 
semimembranosus.  438 
semi -pinnate,  469 
semispinalis,  511 
semitendinosus,  638 
serratus  magnus,  571 

posticus  inferior,  541 

posticus  superior,  541 
of  soit  palate,  1570 
soleus,  649 

sphincter  ani,  extema],  1676 
extemus,  563 
intomal,  1677 

pupillae,  1460 

vesical,  external.  1925 
intemal,  1925 
spinalis,  511 
splenius.  510 
stapedius,  480,  1499 
stemalis.  570 

sterno-cleido-mastoideus,  499 
stemo-hyoideus,  543 
stemo-thvroideus,  545 
striated,  attachments  of,  468 

blood-vessels  of,  464 

bursae  of,  471 

classification  of,  471 

development  of,  465 

form  of,  469 

general  considerations  of,  468 

lymphatics  of,  464 

nerves  of.  464 

nerve-supply.  general,  473 

structure,  general  of,  458 

variations.  461 

(voluntar\').  457 
stylo-glossus,  1579 
stylo-hyoideus,  480 
sty]o-pharyngeus,  495,  1606 
subclavius,  570 
subcostal.  539 
subcrureus.  640 
submental,  477 
subscapularis,  578 
supinator.  601 
supraspinatus,  575 
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Muscle  or  muscles.  tcmporalis,  475 

Nasal   sčptum,  triangular  cartilage  of.           ^^^H 

c«nsor  fascis  l&ne,  631 

^^^H 

palati.  479,  1570 

Nasion,  338                                                                 ^^^^H 

tympani.  479,  1499 

Nasmyth,  membrane  of,  1550                             ^^^^| 

tercR  major,  577 

\'aar;-pharynx.  1308                                                 ^^^^| 

minor,  576 

Nas<3-optic  groovc,  ta                                              ^^^^M 

thoracic,  538 

^^^M 

th>To-ar>*tenoid,  18^5 

Neck,  landmarks  of,  554                                         ^^^^H 

th>*rD-hyoideus,  545 

pract.  consid.,  550                                            ^^^^H 

tibialia  anticus,  655 

trianglcs  of,  547                                                 ^^^^H 

posticus,  654 

tVephrotomc,  30                                                              ^^^^H 

of  tongue,  1577 

Ner\'c   or   ner\'es,   abdominal,   of  vagus,         ^^^^M 

trachcalis,  1835 

1273                                                                 ^^^H 

transversahs,  510 

abducent,  1349                                              ^^^^H 

transverso-costal  tract,  508 

developmcnt  of,  1379                              ^^^^| 

tranaverso-spinal  tract,  511 

aortic  (svmpathctic),  13^4                           ^^^^| 

transversus  perinei  profnncKis.  565 

audttory,  1756                                                   ^^^^H 

superficialis,  5^4 

dcvcloprncnt  of,  1379                              ^^^^| 

af  tongue,  1579 

ofauriclc.  14S7                                                  ^^^^| 

trapezius.  500 

auricular,  great,  1286                                      ^^^^| 

triang\il;iris  stcmi,  5^0 

posterior,  o£  facial,  1954                         ^^^^| 

iriccps.  588 

of  vagus,  126S                                           ^^^^1 

trigeminal.  474 

auriculo-temporal,  of  mandibiiL-ir,  1344       ^^^H 

pnlatal.  479 

of  bone.  9  4                                                                ^^B 

lympanic,  479 

buccal,  of  mandibular,  1343                           ^^^^H 

of  tTiink,  507 

cak-anean,  jntenial.  1^44                                   ^^^^H 

of  upper  Iimb,  56« 

ccrvicn],  antcrior  divisions  of,  1385           ^^^^| 

vago-accoasorv,  495 

cardiac  infurior,  of  vagus,  1370           ^^^^H 

vasttis  extemiis,  640 

superior,  of  vagus,  1370                   ^^^^H 

intcrnus,  640 

first,  posterior  division  of,  lafti            ^^^^H 

ventral,  of  trunk,  515 

posterior  di\'isions  of,  1381                     ^^^^H 

voIuntary.  motor  nerve-endingB  of,  1014 

second,  posterior  division  of,  1281         ^^^^B 

zygoniaticus  major.  485 

supi^rticial.  13S7                                               ^^M 

minor,  485 

thtrd,  posterior  division  of,  i38t           ^^^^H 

Miistlc-fibre,  structure  of,  459 

ccrvicu-facial.  of  facial.  1354                          ^^^^H 

Muscular  systcm,  454 

chorda  tympani.  of  facial,  1353                     ^^^^H 

tissue,  general,  454 

ciliary,  tong.  of  nasal,  1334                             ^^^^H 

Myclin,  1001 

circumf]ex,  1307                                             ^^^^| 

Myelocytes,  of  honc-nmrrow,  93 
MyeEupJaxes,  of  t>one-inarro\v,  92 

pnict.  consid.,  1308                                ^^^^| 

of  ditoris.  3025             ^  ^                                  ^^^^| 

Myomctrium.  aoo8 

coccygea1,  ]x>sterior  division  of,  1384          ^^^^H 
of '(-i>chlca,  niembrunuus,  1531                          ^^^^H 

Myt>totin;,  30 

Myxotr<Jema,  1794 

cjchluar,  of  aviditurv,  1356                             ^^^^H 

of  cornea,                                                            ^^^^H 

Xat>oth,  ovulrs  of,  aooR 

cranial,  i3tq                                                      ^^^^H 

Nail.  structure  of,  IJ05 

crurat,  anturinr  (femoral),  1327                            ^^| 

Nail-bed,  1396 

cutaneous   intemal.  of  ant«rior  ^Tural,      ^^^H 

Nail-platc.  1395 

middle,  of  anterior  crural,  1337            ^^^^H 

Nails,  i3Q4 

developmcnt  of,  1403 

pcrforating,    of    pudendal    |^xus,      ^^^H 

Kares,  anteriur,  1404 

^1 

posterior.  1413 
Nasal  lx>ne,  3D(> 

dental.  infenor,  of  mandibular,  1345                   ^H 

superior     anterior.    of    maxiliary,            ^H 

articuiatiuns  of,  309 

■234                                          ^^^H 

development  of,  J09 

middle,  of  maxinarv',  1339             ^^^^H 

cavities,  pract.  consid.,  141 7 

posterior.  of  maxillary,  1338         ^^^^H 

cavity,  223 

descendcns  hyixiglossi,  1277                           ^^^^H 

htatus  semilunaris  of,  194 

developmcnt  of,  1375                                       ^^^^| 

infundibulum  of,  194 

digastric,  of  facial,  1254                                  ^^^^| 

meatus  infcrior  of,  225 

digital  uf  median,  1301                                    ^^^^H 

middle  of,  225 

doma!  of  illtoris,  1351                                     ^^^^H 

superior  of,  225 

of  penis,                                                      ^^^^H 

chamber.  234 

of  epididymis,  1948                                          ^^^^H 

fossa,  blood-vessela  of,  1435 

of  extemal  auditory  canal.  1400                          ^^M 

floor  of,  1 4 13 

extcrna!  cutaneous,  of  lumfaar  plexua,       ^^^H 

lyniphatits  of,  1426 

ofeyclids,  r446                                                  ^^^^1 

ncrves  of.  1426 

roof  of ,  1 4 '  2 

facial,                                                                   ^^^^H 

foasm,  1409 

dcvdopment  of,  1378                                 ^^^^H 

indext  t404 

^^^^H 

mucous  membran«,  1413 

pract.  consid..  1355                                  ^^^^| 

'  (na60-Uchryinal)  duct,  1479 

of  Pallopian  tube,  1999                                      ^^^^H 

septum,  333,  1410 

frontal,  1334                                                  ^^^H 

THIS  VOLUME  CONTJ 

t\tNS   PAGES  1  TO  995.                         ^^H 

I020 


INDEX. 


Nerve  or  nerves,  ganglionic,  of  nasal, 

genito-crural,  1322 
of  glands,  1536 
glosso-pharyngeal,  1360 

development  of,  1379 
gluteal,  inferior,  1333 

superior,  1333 
of  hair-follicles,  1394 
of  heart.  704 

hemorrhoidal,  inferior,  1350 
hypogiossal,  1275 

development  of,  1380 

pract.  consid.,  1277 
ilio-hypogastric,  1320 
ilio-inguinal,  1321 
infratrochlear,  1235 
intercosto-humeral,  131 7 
intermedius  of  Wrisberg,   of  facial, 

1250 
intemal  cutaneous,  1303 

cutaneous  lesser,  1303 
interosseous  anterior  of  median,  1300 
of  kidney,  1886 
of  labia,  2034 

labial,  superior,  of  maxillary,  1240 
lachrymal,  1233 

laryngeal,   extemal,   of  superior  laryn- 
geal,  1270 

inferior  (recurrent)  of  vagus,  1270 

internal,  of  superior  laryngeal,  1 270 

superior,  of  vagus,  1270 
of  larynx,  1827 
lingual,  of  glosso-pharyngeal,  1264 

of  hypoglossal,  1277 

of  mandibular,  1244 
of  lips.  1542 
of  liver,  1711 

lumbar,  posterior  divisions  of,   1 282 
of  lungs,  1855 
of  mammary  glands,  2032 
mandibular,  (maxillary  inferior),  1242 
masseteric,  of  mandibular,  1242 
maxillary  (superior),  1237 
median,  1298 

branches  of,  i?oo 

pract.  consid.,  1301 
meningeal,  of  hvpoglossal,  1277 

of  vagus.  1268 
mental,  of  inferior  dental,  1246 
of  musclo,  non-striated,  456 
muscular  of  glosso-pharvngeal.  1264 
musculo-cutaneous,  of  arm,  1298 

of  leg,  133« 
musculo-spiral.  1308 

branches  of.  1309 

pract.  consid.,  1314 
mylo-hyoid,  of  inferior  dental,  1245 
nasal,  1234,  1235 

anterior,  1235 

cxtcrna],  123  5 

fossa,  1426 

internal  (septall.  1235 

lateral,  of  maxillary,  1240 

sei)tum,  1410 

superior  posterior,  of  sphcno-pala- 

tine  ganglion,  1241 
naso-i)alatine,    of   spheno-palatine    gan- 
glion, 1241 
of  noše,  1407 
nbturator,  1324 

accessorv,  1326 
occipital.  small.  1286 


Nerve  ornerves,  oculomotor,  1225 
development  of,  1377 

oesophageal,  of  vagus,  1272 

of  oesophagus,  1613 

olfactory,  1220 
'  development  of,  1376 

Eract.  consid.,  1222 
almic,  1233 
optic,  1223 

development  of,  1482 

pract.  consid.,  1470 
orbital.of  spheno-palatine  ganglion,  1241 
of  ovary,  1993 
of  palate,  1573 
palatine,    ot    spheno-palatine   ganglion, 

1341 
palmar  cutaneous  of  median,  1301 
palpebral,  inferior,  of  maKiUarv,  1240 
of  pancreas,  1737 
of  parotid  gland,  1583 
of  penis,  197 1 
pericardial  of  vagus,  1272 
of  pericardium,  716 
perineal,  1350 

peripheral,  development  of,  loii 
peroneal,  communicating,    of    extema] 

pKJpliteal,  1335 
petrosal.  deep,  small,  1264 

superficial,    extemal,    of    facial, 

1253 
great,  of  facial,  1252 
small,  1264 
pharyngeal   of  glosso-pharyiigeal, 
1264 
of  vagus,  1369 
of  pharynx,  1606 
phrenic,  1290 
plantar  extemal.  1345 

intemal,  1344 
of  pleurae,  1861 
popliteal,  external  (peroneal).  1335 

internal  (tibial),  1339 
[Mistericr  interosseous.  131 1 
of  prostate  gland,  1978 
ptcrvgoid,  external,  of  mandibular, 

1243 

internal.  of  mandibular,  1242 
pterygo-palatine     (pharvngeal),     of 

spheno-palatine  ganglion,  1242 
jmdic.  1349 
imlmonary,  anterior,  of  vagus,  1272 

]X»sterior,  of  vagus,  1272 

(sympathetic),  1364 
radial,  13 13 
of  rectum,  1680 
recurrent,  of  mandibular,  1242 

of  maxillary,  1237 
rcspiratory,  extemal  of  Bell.  1205 
sacral.  posterior  divisions  of,  1282 
sacro-coccygeal,  1352 

posterior,  1283 
saphenous,  intemal    (long),  of  anteriol 
crural,  1329 

short  (extemal),  1342 
scapular,  posterior,  1295 
sciatic.  great,  1335 

small,  1348 
of  scrotum,  1964 
of  skin.  1389 
of  small  intestine,  1643 
somatic,  12 18 
of  spermatic  ducts,  1959 
spheno-palatine,  of  maxinary,  1237 
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Nerve  or  nerves,  spinal,  1278 
spinal-accessory,  1274 

pract.  consid.,  137^ 
splanchnic,  (sympathetic),  1364 
of  spleen,  1787 
stapedial,  of  {acial,  1253 
(jf  stomach,  1628  - 
of  striated  muscle,  464 
styIo-hyoid,  of  facial,  1254 
of  subtingual  gland,  1585 
of  submaxi!lary  gland,  1585 
subscapular,  1306 
supraorbital,  1234 
of  suprarenal  bodies,  1803 
suprascapular,  1395 
supratrochlear,  1234 
sural,  of  extemal  popliteal,  1335 
of  sweat  glands,  1400 
of  taste-buds,  1435 
temporal,  deep,  of  mandibular,  1243 

superficial,     of     auriculo- temporal, 
1244 
temporo-facial,  of  facial,  1354 
teraporo-malar   (orbital),   01  maxillary, 

1238 
of  testis,  1948 
thoracic,  13 14 

anterior,  external,  1397 
intemal,  1303 

branches  of,  13 17 

cardiac,  of  vagus,  1272 

first,  13 1 5 

lower,  1315 

posterior  divisions  of,  1282 

posterior  (long),  1295 
pract.  consid,,  1296 

pract.  consid.,  1318 

second,  1317 

third,  13 1 7 

twelfth  (subcostal)  1317 

upper.  13 1 5 
of  thyroid  body,  1 793 
o{  thymus  body,  1800 
thyro-hyoid,  of  hypoglossal,  1277 
tibial,  anterior,  1336 

communicating.  1342 

posterior.  1342 

recurrent,  133S 
of  tongue,  1580 

tunsillar  of  glosso-pharyngeal,  1264 
of  trachea,  1836 
trigeminal,  1230 

development  of.  1378 

divisions  of,  1232 

pract.  consid.,  1248 
trochlear,  1228 

development  of,  1377 
tympanic,  of  glosso-pharyngeal,  1 264 
to  tvmpanic  plexus,  of  facial,  1252 
ulnar.  1303 

brancihes  of.  1305 

pract.  consid.,  1306 
of  ureter,  i8q8 
of  urethra,  1927 
of  urinary  bladder,  1910 
of  uterus.  2010 
of  vagina,  2018 
vagus,  1265 

and  spinal  accessorv,  development 
of.  1380 

ganglia  oE,  1367 

pract.  consid..  1272 
vestibular.  of  auditorv.  1356 


Nerve  or  nerves,  visceral,  1218 
Nerve-cells,  998 
bipolar,  999 
multipolar,  1000 
unipolar,  999 
Nerve-endings,  motor,  1014 

of  cardiac  muscle,  1015 
of  invoIuntary  muscle,  1015 
of  voluntary  muscle,  1014 
sensory,  10 15 

encapsulated,  1016 
free,  1015 

genital  corpuscles,  1017 
Gotgi-Mazzoni  corpuscles,  1019 
Krause's  end-bulbs,  1016 
Meissner's  corpuscles,  1017 
Merkers  tactile  cells,  1016 
neuromuscular  endings,  1019 
neurotendinous  endings,  1020 
Rurtini's  corpuscles,  1017 
Vater-Pacinian  corpuscles,  1018 
Nerve-fibres,  1000 
arcuate,  107 1 
axis-cylinder  of ,  looi 
cerebello-olivary,  1073 
cerebello-thalamic,  11 14 
cortico-bulbar,  1 1 1 5 
cortico-pontine,  11 15 
cortico-spinal,  1 1 1  5 
medullary  sheath  of.  1001 
medullated,  1003 
neurilemma  of,  looi 
non  medullated,  1003 
rubro-thalamic,  11 14 
of  sympathetic  system,  1356 
Nerve-termmations,  1014 
Merve-trunks,  1006 

endoneurium  of,  1006 
epineurium  of,  1006 
funiculi  of,  1006 
perineurium  of,  1006 
Nervous  system,  996 
central,  1021 
peripheral,  12 18 
sympathetic,  1353 

development  of,  1013 
tissucs,  997 

development  of,  1009 
Neurilemma,  rooi 
Neuroblasts,  loio 
Neuro-epithelium,  70 
Neurogha,  1003 

ependvmal  Iayer  of,  1004 
glia-fibres  of,  1004 
of  gray  matter,  of  spinal  cord,  1035 
histogenesis  of,  loio 
spider  cells  of,  1004 
Neurokeratin,  1001 
Neuromuscular  endings,  1019 
Neurone  or  neurones,  996 
axones  of.  997 
dendrites  of,  997 
histogenesis  of,  ioit 
nerve-cells  of,  998 
Neurotendinous  endings.  roao 
Nipple,  2028 

Nodose,  ganglion  of  vagus,  1268 
Nodules  of  Arantius.  700 
Nonmedullated  fibres,  1003 
Normoblasts,  02 
Noše.  1404 

blood-vessels  of.  1407 
cartilages  of,  1404 


THIS  VOLUME  CONTAINS  PAGE8  1  TO  996. 


I022 


INDEX. 


Noše,  development  of,  1429 

hiatus  semilunaris  of,  141 1 

inferior  meatus  of,  1412 

infundibulum  of,  1411 

lateral  cartilages  of,  1405 

Iymphatics  of,  1407 

middle  meattis  of,  141 1 

nerves  of,  1407 

olfactory  region  of,  14 13 

pract.  consid.,  1407 

respiratory  region  of,  1415 

superior  meatus  of,  141 1 

vestibule  of,  1409 
Nostrils,  1404 
Notochord,  27 
Nuck,  canal  of,  3006 
Nuclejn,  9 
Nucleolus,  9 
Nucleus  or  nuclei,  abducent,  1249 

acoustic,  1257 

ambiguus,  1074 

amygdaloid,  1172 

arcuate,  1076 

caudate,  1169 

cuneate,  1069 

facial,  1 251 

dentate,  of  cerebellum,  1088 

emboliformis   (embolus)   of  cerebellum, 
1089 

facial,  1 2  51 

fastigii,  of  cerebellum,  1089 

globosus,  of  cerebellum,  1089 

gracile,  io6g 

intemal.  of  cerebellum,  1088 

of  lateral  fillet,  1258 

lenticular,  ri6g 

mammillaris,  11 29 

olivary,  107 1 

olivarv,  superior,  1257 

red,  1 1 1 4 

structure  of,  8 

trapezoideus,  1257 

vago-glosso-pharvngeal,  1073 

vestibular,  of  reception,  1259 
Nuhn.  glands  of,  1577 
Nutrition,  accessorv  organs  of,  1781 
Nymph:e,  2022 

Obelion,  228 
Obex,  ioq6 
Occipital  bone,  172 

development  ot,  175; 

lobe.  1145 

protuberance,  external,  174 
intemal,  175 
Odontoblasts,  1558 
CEsophagus.  i6og 

course  and  relations  of.  1609 

lymphatics  of,  971 

nerves  of,  1613 

prat-t.  consid..  1613 

structure  of.  161 1 

vessels  of,  1612 
Olecranon.  of  ulna,  281 
Olfactorv  bulb.  1 1  51 

cells,  14  14 

hairs.  1415 

lobc,  1 1  5 1 

pits.  62 

region  of  noše,  1413 

stria*,  1 1  53 

tract.  1152 

trigone,  1 1  53 


OIivary  eminence,  1066 

nuclei,  107 1 

accessory,  1072 

nucleus,  inferior,  1072 
Omental  sac,  1703 
Omentum,  duoaeno-hepatic,  1746 

gastro-colic,  1747 

gastro-hepatic  (lesser),  1745 

gastro-splenic,  1747 

greater,  1747 

greater,  structure  of,  1749 
O0cyte,  primary,  17 

secondary,  17 
Ottplasm,  15 
Opercula  insula^,  1137 
Ophryon,  228 
Opisthion,  228 
Optic  commissure,  1130 

recess,  1132 

thalami,  11 18 

tracts,  1 130 
Ora  serrata,  1467 
Oral  cavity,  deveiopment  of,  63 

glands,  development  of,  1589 
Orbit,  222 

axes  of,  222 

dimensions  of,  222 

fascise  of,  504 

Iymphatics  of,  949 

pract.  consid.,  1438 
Organ   or   organs,    accessory,    of   nutrition, 
1 781 

of  Corti,  1519 

genital,  extemal  female,  2021 

Jacobson's,  141 7 

reproductive  female,  1985 
male,  194 1 

of  respiration,  1813 

of  sense,  1381 

of  taste,  1433 

urinary,  1869 
Oro-pharynx.  1598 
Orthognathism.  229 
Os  intermetatarseum,  432 

magnum,  312 
Osseous  tissue.  84 
Ossicles  auditory,  1496 

articulations  of,  1498 
incus.  J497 
malleus,  1497 
movements  of.  1500 
stapes,  1498 

of  ear.  development  of,  1525 
Ossification.  centres  of,  94 

of  epiphyses,  gS 
Osteoblasts.  95 
Ostium  maxillare,  1422 
Otic  ganglion,  1246 
Ova  or  ovum,  15 

centrolecithal,  22 

fertilization  of,  18 

holoblastic.  22 

homolecithal,  21 

human,  iggo 

maturation  of,  16 

meroblastic,  23 

primordial,  1993 

segmentation  of,  21 

stage  of.  56 

telolecithal,  22 

zona  pellucida  of,  1989 
Ovary  or  ovaries,  1985 

cortex  of,  1987 
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Ovarv  or  ovaries,  desccnt  of,  3043 

aevelopment  of,  1993 

fixation  of,  1986 

Graafian  follicles  of,  1988 

hilum  of,  1985 

ligament  of,  1987 

medulla  of,  1988 

nerves  of,  1993 

position  of,  1986 

pract.  consid.,  1995 

surfaces  of,  1985 

suspensory  ligament  of,  1986 

structure  of,  1987 

vessels  of,  1992 
Oviduct,  1996 

Pacchionian  bodies,  1205 

depressions,  198 
Palate,  1567 

bone,  304 

articulations  of,  205 
development  of,  305 

hard,  1567 

lymphatics  of,  954 

nerves  of;  1573 

pract.  consid.,  1592 

soft,  1568 

muscles  of,  1570 

vessels  of ,  1573 
Pallium,  development  of,  1189 
Palmar  aponeurosis,  606 

fascia,  606 
Pancreas,  1732 

body  of,  1733 

development  of,  1737 

ducts  of,  1736 

head  of,  1732 

interalveolar  cell-areas  of ,  1735 

islands  of  Langerhans  of ,  1 73  5 

lymphatics  of,  979 

nerves  of,  1737 

pract   consid.,  1738 

relations  to  peritoneum  of,  1736 

structure  of,  1734 

vessels  of,  1736 
Panniculus  adiposus,  1384 
Papilla  or  papillje,  circumvallate,  1575 

dcntal,  1558 

of  duodenum,  1720 

filiform,  1575 

fungiform,  1575 

lachrymal,  1478 

tenal,  1875 
Paradidymis,  1950 
Parametrium,  2005 
Parathyroid  bodies,  1795 

structure  of,  1795 
Parietal  bone,  197 

articulations  of,  199 
development  of,  199 

impressions,  199 

lobe,  1 143 
Paroophoron,  2003 
Parotid  duct,  1583 

gland,  1582 

nerves  of,  1583 
relations  of,  1582 
structure  of,  1586 
vessels  of ,  1 583 
Parovarium,  2000 
Patella,  398 

development  of,  400 

movements  of,  409 


Patella,  pract.  consid.,  416 
Peduncle,  cerebellar,  inferior,  1067 

cerebral,  1107 
Pelvic  girdle,  332 
Pelvis,  332 

development  of,  344 

diameters  of,  343 

diaphragm  of,  559 

index  of,  343 

joints  of,  337 

pract.  consid.,  350 

of  kidney,  1894 

landmarks  of,  349 

ligaments  of,  337 

lymphati(^  of,  983 

position  of.  342 

pract.  consid.,  345 

sexual  differences,  343 

surface  anatomy  01,  345 

white  line  of,  559 

as  a  whole,  341 
Penis,  1965 

corpora  cavemosa  of.  1966 

corpus  spongiosum  of,  1967 

crura  of,  1967 

glans  of,  1968 

nerves  of,  1971 

pract.  consid.,  1972 

prepuce  of,  1966 

structure  of,  1968 

vessels  of,  1970 
Pericaecal  fossa?,  1666 
Pericardium,  714 

blood-vessels  of,  716 

ligaments  of,  716 

lymphatics  of,  716 

nerves  of ,  716 

pract.  consid.,  716 
Perichondrium,  81 
Pericranium,  489 
Perilymph  of  intemal  ear,  1514 
Perimetrium,  2009 
Perimysium.  458 
Perineal  body.  2046 
Perineum,  female.  2046 

]ymphatics  of,  987 

male.  191 5 

landmarks  of,  1918 

triangular  ligament  of,  563 
Perineurium,  1006 
Periosteum.  89 

alveolar,  1553 
Peritoneum,  1740 

cavity,  lesser  of,  1749 

development  of,  1702 

parietal,  anterior,  1743 
folds  of,  1743 
fossae  of,  1743 

pract.  consid.,  1754 
Perivascular  lymph-spaces,  931 
Pes  anserinus.  1252 

hippocampi,  1165 
Petit,  triangle  of.  574 
Petro-mastoid    portion    of    temporal    bone^ 

Petrous    ganglion,    of    glosso-pharvngeal, 
1264 
subdivision,    of    petro-mastoid    bone, 
181 
Peyer's  patches.  1641 
Phalanges  of  foot,  432 

development  of,  432 
of  hand,  3 1 7 
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Fhalanges  of  hand,  development  of,  318 
peculiarities,  318 
pract.  consid.,  320 
variations  o£,  319 
Pharyngeal  pouches,  1695 
Pharynx,  1596 

development  of ,  1 603 

growth  o£,  1603 

laryngo-,  1598 

lymphatics  of,  954 

Iymphoid  structures  of,  1 599 

muscles  of,  1604 

našo-,  1598 

nerves  of,  1 606 

oro-,  1598 

pract.  consid.,  1606 

primitive,    1694 

relations  of,  1601 

sinus  pyriformis  of,  1598 

vessels  of,  1606 
Philtrum  of  lips,  1540 
Pia  mater,  of  brain,  1202 

of  spinal  cord,  1022 
Pigment-cells  of  connective  tissue,  74 
Pillars  of  fauces,  1569 
Pinea!  body,  11 24 
Pinna,  1484 
Pisiform  bone,  311 

Pituitary  bodv,  anterior  lobe  of,  1806 
development  of,  1808 
(hypophysis),  1139 
Placenta,  49 

basal  plate  of,  51 

cotyledons  of,  50 

discojdal,  34 

foetal  portion,  50 

^ant  cells  of,  51 

interviltous  spaces  of,  51 

marginal  sinus  of,  53 

matemal  portion,  51 

multiple,  34 

septa  of,  51 

vitelline,  32 

zonular,  33 
Placentalia,  34 
Plane,  frontal,  3 

sagittal,  3 

transverse,  3 
Plasma-cells  of  connective  tissue,  74 
Plasmosome,  g 
Plates,  tarsal,  1444 
Platyrhines,  1404 
Pleura  or  pleurje,  1858 

blood-vesscis  of,  1860 

ner\'es  of,  1861 

outlines  of,  185C) 

pract.  consid.,  1864 

relations  to  chest-\valls,  changes  in,  1863 
of  to  surfacc,  1850 

structure  of,  1860 
Plexus  or  plexuses.  aorlii-,  1373 

'A  Auerbach,  1643 

brachial,  1292 

branches,  infraclavieular  of,  1297 

supraclavicular  of,  1295 
constitution  and  plan  of,  1293 
pract.  consid.,  1294 

cardiac,  1367 

carotid  (svmpathetic),  1360 

cavernous,  of  yx.'nis,  1374 
(sym])athetic),  1361 

cervical,  1285 

branches  of.  128 1; 


Plexus  or   plexuses,   cervical,    branches, 
communicating  of,  1289 
deep,  of,  1289 
descending  of,  1288 
muscular  of,  1289 
superficial  of,  1286 
supraacromial  of ,  12S9 
supraclavicular  of,  128S 
suprastemal  of,  1288 
pract.  consid.,  1292 
coccygeal,  1352 
cceliac,  1370 

lymphatic,  973 
gastnc,  1370 
hemorrhotdal,  1374 
hepatic,  1370 
hypogastnc,  1373 

lymphatic,  984 
iliac,  lymphatic,  983 
ingflinal,  lymphatic,  991 
lumbar,  13 19 

constitution  and  plan  of,    13 19 
lyTnphatic,  973 
muscular  branches  of,  1320 
of  Meissner,  1643 
mesenteric  inferior,  1373 

superior,  1372 
oesophageal,  1272 
ovarian,  1371 
pampiniform,  1960 
parotid,  1253 
pelvic,  1374 
phrenic,  1371 
pract.  consid.,  1330 
prostatic,  1374 
pudendal,  1345 

branches,  muscular  of,  1346 
visceral  of,  1346 
pulmonarv,  anterior,  1272 

posterior,  1272 
renal,  1 3  7 1 
sacral.  1331 

branches,  articular  of,  1334 
coHateral  of,  1332 
muscular  of,  1333 
terminal  of.  1334 
Ivmphatic,  984 
posterior,  1282 
pract.  consid.,  1352 
šolar,  1368 
spermatic,  1371 
splenic,  1370 
suprarenal,  1371 
of  sympathetic  nerves,  1367 
tympanic.  1264 
utero-vagiiial,  1374 
vesical,  1374 
Plica  fimbriata,  1573 

semilunaris.  of  eye,  1443 
sublingualis,  1573 
Polar  bodv,  first,  16 
second,  16 
Pons  Varolii,  1077 

development  of.  1103 
internal  structure  of,  1078 
Pontine  flexure,  1062 

nucleus,  1078 
Portal  systcm  of  veins,  919 
Postaxial.  4 

Pouch  of  Douglas,  1743 
pharyngeal,  61 
recto-uterine  '1743 
rect  o- vesical,  1743 
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Poupart,  ligament  of,  543 
Preaxial,  4 
Pregnancy,  2012 
Prepuce  of  penis,  1966 
Primitive  streak,  24 

significance  of,  35 
Proftiss  or  processes,  ciliary,  1457 

fronto-nasal,  63 

inandibular,  63 

maxillary,  62    ' 

nasal,  mesial,  63 
lateral,  63 

styloid,  of  petrous  bone,  183 

uncinate  of  ethmoid,  193 
Processus  cochleariformis,  182 

vaginalis,  3041- 
Proctoda?um,  1695 
Prognathism,  339 
Pronephros,  1934 
Pronucieus,  female,  16 

male,  3o 
Prophases  of  mitosis,  la 
Prosencephalon,  1059 
Prostate  gland,  1975 

development  of,  1979 
lymphatics  of,  985 
nerves  of,  1978 
pract.  consid.,  1979 
relations  of,  1976 
structure  of,  1977 
vessels  of,  1978 
Proteins,  8 
Protoplasm,  7 
Protovertebra:,  29 
Psalterium,  1158 
Pseudostomata,  72 
Pterion,  228 

Pterygoid  plate,  inner,  189 
outer,  189 

processes  of  sphenoid  bone,  189 
Pubes,  334 

Pulmonary  system  of  veins,  852 
Pulp  of  teeth,  1554 
Pulvinar,  1 119 
Puncta,  lachryTnaI,  1478 
Pupil.  1459 

Purkinje  cells  of  cerebellum,  1090 
Putamen,  1 1 70 
Pyramid,  1065 

Pvramidal  tract,  in  meduUa,  1075 
Pyramids,  decussation  of,  1064 

renal,  1876 
Pyrenin,  9 

Radius,  287 

development  of,  393 

landmarks  of,  396 

pract.  consid..  293 

structure  of,  292 

surface  anatornv,  300 
Rami  communicantes  of  sympathetic  system, 

Ranvier,  nodes  of.  looi 
Rauber,  cells  of,  23 
Recto-uterine  pouch,  1743 
Recto-vesical  pouch,  1743 
Rectum,  1672 

blood-vessels  of,  1679 

growth  of,  1680 

lymphatics  of,  1680 

muscles  and  fasciae  of,  1675 

nerves  of,  1680 

peritoneal  relations  of,  i67r 


Rectum,  pract.  consid.,  1689 

structure  of,  1674 

valves  of,  1674 
Reduction  division,  18 
Reil,  island  of,  1149 

limiting  sulcus  of,  1139 
Reissner's  fibre,  1030 

membrane,  of  cochlea,  1517 
Remak,  tibres  of,  1003 
Reproduction,  6 

Reproductive   organs,   development  of, 
2037 
extemal,     female,    Ijmiphatics 
of,  987 
male,  lymphatics  of,  986 
female,  1985 
internal,  female,  lymphatics  of,  98S 

male,  lymphatics  of,  987 
male,  1 941 
Respiration,  organs  of,  181 3 
Respiratory  region  of  noše,  141 5 

tract,  development  of,  1861 
Restiform  body,  1067 
Rete  Malpighi,  1386 
Reticular  tissue,  75 
i  Reticulin,  83 
Retina,  1462 

blood-vessels  of,  1467 

development  of,  1482 

Iayers  of,  1463 

lymphatics  of,  1468 

pars  optica  of,  1462 

pract.  consid.,  1468 

structure  of,  1463 
Retro-colic  fossa.  1667 
Retzius,  prevesical  space  of,  525 

space  of,  igo6 
Rhinencephalon,  1151 

development  of,  1193 
Rhombencephalon,  derivatives  of,  1063 
Ribs,  149 

astemal,  150 

development  of,  153 

exceptiona],  153 

floating,  150 

pract.  consid.,  169 

stemal,  150 

variations  of,  153 
Right  lymphatic  duct,  945 
Rima  glottidis,  1830 
Ring,  abdominal,  extemal,  534 
internal,  524 

femoral,  1773 
Riolan,  muscle  of,  484 
Rivini's  ducts,  1585 
Rivinus,  notch  of,  1493 
Rolando,  fissure  of,  1137 

funiculus  of,  1067 
Rosenmiiller,  fossa  of,  1598 

lymph-nodes  of,  992 

organ  of,  2000 
Rostrum,  of  corpus  callosum,  1156 

of  sphenoid  bone,  187 
Ruffini,  corpuscles  of,  1017 
Ruysch,  membrane  of,  1456 

Sac,  conjunctival,  1443 

lachrymal,  1478 

vitelline,  32 
Saccule.  1515 

structure  of,  1516 
Sacra!  lymphatic  piexus,  984 
Sacro-ihac  articulation,  338 


65 
THIS  VOLUME   CONTAINS   PAGES  1   TO  996. 


I026 


1NDEX. 


Sacro-sciatic  Hgaments,  339 
Sacrum,  134 

development  of,  lag 

sexua!  differences  of ,  127 

variations  of,  127 
SaUvary  glands.  1582 

structure  of,  1585 
Santorini,  cartilages  of,  1817 

duct  of,  1736 
Saphenous  opening,  635 
Sarcolemma,  459 

Sarcous  (muscular)  substance,  459 
Scala  tympanJ,  1514 

vestibuli,  1514 
Scsilp,  IjTTiphatics  of,  948 

muscles  and  fascia,  pract.  consid.,  489 
Scaphoid,  309 

bone  of  foot,  425 

development  of,  436 
Scapula,  348 

development  of,  253 

landmarks  of,  255 

ligaments  of,  256 

pract.  consid.,  253 

sexual  difEerences,  252 

structure  of ,  2  53 
Scapulo-clavjcular  articulation,  262 
Scarpa,  canals  of,  201 

lascia  of ,  515 

ganglion  of.  1259 

triangle  of.  639 
Schiemm,  canal  of,  1453 
Schwann,  sheath  of,  looi 
Sclera,  1449 

development  of,  1482 

pract.  consid.,  1453 

structure  of,  1450 
Sclerotome,  30 
Scoliosis,  144 
Scrotum,  1961 

dartos  muscle  of,  1963 

nerves  of,  iq64 

pract.  consid,.  1064 

raphe  of.  1962 

tunica  vaginalis  of,  1963 

vessels  of,  1964 
Segmentation,  21 

complete.  22 

equal.  22 

partial,  22 
Sella  turcica,  1S6 
Semilunar  bone,  310 

cartilages  of  knee-joint,  402 

valves.  700 
Seminal  vesicles,  1956 

Ivmphatics  of,  088 
pract.  consid..  1959 
rulations  of,  i()57 
structure  of,  1058 
vessels  of,  1058 
Seminiferous  tubules.  1042 
Sense,  (jrgans  of,  1381 
Septum  or  septa,  aortic.  707 

auricular.  6i)4 

cruralc  (femoraleV  625 

intcmiediiim,  70(1 

intemiuscular.  470 

intcrventricular,  606 

lucidum.   1 1  5q 

median,  posterior,  of  spinal  cord,  1027 

nasal.  1 410 

cartilape  of,  1405 

placental,  51 


Septum  or  septa,  primum,  706 
secundum,  708 
spurium,  707 
transversum,  170J 
Serosa,  31 

Sertoli,  cells  of,  1943 
Sesamoid  bones,  104 
of  foot,  432 
of  hand,  318 
Sharpey's  fibres  of  bone,*  87 
Shotuder,    muscles    and    fascia    of,    pract 

consid.,  579 
Shoulder-ginfle,  348 

surface  anatonty  of,  363 
Shoulder-joint,  274 
bursse  of,  277 
dislocation  of,  583 
landmarks  of,  280 
ligaments  of,  274 
movements  of,  277 
pract.  consid.,  278 
Shrapneirs  membrane,  1494 
Sigmoid  cavity,  greater,  of  ulna,  281 
lesser,  of  ulna,  281 
flexure,  1669 

peritoneal  relations  of,  1671 
pract,  consid.,  1685 
Sinus  or  sinuses,  basilar,  874 
pract.  consid.,  874 
cavemous,  872 

pract.  consid.,  873 
circular,  872 
confluence  of,  868 
of  dura  mater,  867 
frontal,    1423;  226  (bony) 
development  of,  1433 
pract.  consid.,  1427 
intercavemoijs,  872 
lactiferus.  2030 
lateral,  867 

pract.  consid.,  869 
longitudinal,  inferior,  871 
superior,  870 

pract.  consid.,  870 
marginal.  872 

of  placenta,  53 
maxillary,  1422;  2,0  (bon v) 
development  of,  1431 
pract.  consid.,  1428 
of  Morgagni,  4()7 
occipital,  872 
palatal,  1435 
petrosal,  inferior.  874 

superior,  874 
pocularis,  1022 
prrpcervicalis,  61 
pvriformis  of  pharynx,  1  508 
renal.  1874 
reuniens,  707 
sphcnoidal,  1425 

development  of.  1432 
praet.  consid.,  1428 
spheno-jKmetal,  874 
straight.  872 
uro-genital,  1030 
of  Valsjilva,  700 
venosus,  705 
Skeleton,  103 

appcndicular,  104 
axial,  103 
Skene,  tubes  of.  1924 
Skin,  blood-vessels  of.  1387 
development  of,  1400 
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Skin,  end-bulbs  of  Krause,  1389 
cnd-organs  of  RuiBiii,  1389 
genital  corpuscles,  1389 
Golgi-mazzoni  corpuscles,  1389 
lyinphatics  of,  1388 
Meissner's  corpuscles,  1389 
nerves  of,  1389 
pigmentation  of,  1387 
stratum  comeum  of,  1387 

germinativum  of,  1385 

granulosum  of,  1386 

lucidum  of,  1386 
structure  of,  1382 
Vater-pacinian  corpuscles,  1389 
Skull.  172 

alveolar  point  of,  228 
anthropology  of,  328 
asymmetry,  230 
auricular  point  of,  228 
capacity  of,  230 
changes  in  old  age,  233 
chordal  portion,  28 
dimensions  of,  229 
fontanelles  of,  231 
glenoid  point  of,  228 
growth  and  age  of,  230 
index,  cephalic  of,  229 

facial  of,  229 

of  height  of,  229 

nasal  of,  229 

orbital  of,  229 

palatal  of,  239 
landmarks  of,  240 
malar  point  of,  228 
mental  point  of,  228 
occipital  point  of,  228 
pract.  consid.,  235 
prechordal  portion,  28 
sexual  differences,  234 
shape  of,  229 
subnasal  point  of,  229 
surface  anatomy,  234 
weight  of,  233 
as  whole,  216 
Smegma,  1966 

So1itary  nodules  of  fntestine,  1640 
Somatopleura,  29 
Somites,  29 

Space  or  spaces,  of  Bums,  543 
of  Fontana,  1452 
perforated,  anterior,  1 1 53 

rsterior,  1107 
ngular,  of  m.  teres  major,  578 
of  Retzius,  1906 

subarachnoid,  of  spinal  cord,  1022 
subdural,  of  spinal  cord,  1022 
sublingual,  1581 
of  Tenon,  1437 

triangular,  of  m.  teres  major,  578 
Spermatic  cord,  1960 

constituents  of,  j  060 
pampiniform  plexus  of,  1960 
pract.  consid.,  1961 
ducts,  1953 

nerves  of,  1959 
structure  of,  1956 
vessels  of,  1058 
filaments,  1946 
Spermatids,  1944 
Spermatocytes,  primarv,  1944 

secondary.  1944 
Spermatogenesis,  1944 
Spermatogones,  1944 


Spermatozoa,  1946 

Spermatozoon,  16 
Sperm-nucleus,  20 
Spheno-ethmoidal  recess,  141 1 
Sphenoid  bone,  186 

articulations  of,  190 
development  of,  190 
great  wings  of,  187 
lesser  wings  of,  188 
pterygoid  processes  of,  189 
Sphenoidal  sinus,  1425 
Spheno-palatine  ganglion,  1240 
Spigelius,  lobe  of,  1707 
Spinal  coluran,  114 
Spinal  cord,  102 1 

anterior  hom,  nerve-cells  of,  1030 
arachnoid  of,  1022 
blood-vessels  of,  1047 
cauda  equina  of,  1025 
central  canal  of,  1030 
columns  of,  1027 
anterior,  1027 
laterat,  1027 
posterior,  1027 
commissure,  gray  of,  :o28 

white,  anterior  of,  loaS 
conus  meduUaris,  1021 
denticulate  ligaments  of,  1 023 
development  of,  1049 
dura  mater  of,  1022 
cnlargement,  cervical,  of,  1026 

lumbar  of,  1026 
fibre-tracts  of  white  matter,  1038 
fissure,  median  anterior  of,  1027 
form  of,  1026 
gray  matter  of,  1028 

nerve-fibres  of,  1036 
neuroglia  of,  1035 
ground-bundle,  anterior,  1046 

lateral,  1045 
horn,  anterior  of,  1029 
lateral  of,  1029 
posterior  of,  1029 
membranes  of,  1022 
microscopical  structure  of,   1030 
nerve-cells,  grouping  of,  1032 
pia  mater  of,  1022 
posterior  hom,  nerve-cells  of,  1033 
pract.  consid.,  1051 
root-line,  ventral  of,  1027 
segments  of,  1024 
septum,  median  posterior  of,  1027 
suDstantia   gelatinosa    Rolandi   01, 

1029 
sulcus  postero-lateral  of,  1027 
tract,   anterior  pyramidal   (direct), 
1046 

of  Burdach,  1039 
direct  cerebellar,  1044 
o{  Goli,  1039 
of  Gower,  1044 
■    lateral     (crossed     pvramidal), 

1043 
of  Lissauer,  1042 
white  matter  nf,  1036 
ganglia,  1279 
nerves,  1278 

constitution  of,  1278 

divisions,  primary,  anterior,  of,  1284 

posterior,  of,  1779 
number  of,  1279 
size  of.  1279 
typical,  1284 
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Spinal  nerves,  ventral  (motor)  roots  of,  1279 
Spine,  114 

articulations  of,  132 

aspect,  anterior  of,  138 
lateral  of,  138 
posterior  of,  138 

curves  of,  138 

dimensions  and  proportions  uf,  141 

landmarks  of,  146 

lateral  curvature  of,  144 

ligaments  of,  132 

movements  of,  149 

practical  considerations,  143 

sprains  of,  144 

as  whole,  138 
Spianchnopleura,  29 
Splanchnoskeleton,  84 
Spleen,  1781 

development  and  growth  of,  1787 

lyinphatics  of,  982 

movable,  1788 

nerves  of,  1787 

nodulcs   (Malphighian  bodies)  of,   1784 

peritoneal  relations  of,  1785 

pract.  consid.,  1787 

pulpof,  1783 

structure  of,  1783 

surface  anatomy  of,  1787 
basa],  1782 
gastric,  1782 
phrenic,  1781 
renal,  1782 

suspensory  ligament  of,  1786 

vessels  of,  1786 
Spleens,  accessory,  1787 
Splenium,  of  corpus  callosum,  1156 
Spongtoblasts    loio 
Spongtoplasm,  8 
Sprains,  of  spine.  144 
Squamous  porlion  of  temporal  bone,  177 
Stapes,  1498 
Stenson,  canals  of,  201 

duct,  1583 
Stephanion,  224 
Stemo-clavicular  articulation,  261 

pract.  consid.,  263 
Stemum,  155 

development  of ,  i  5  7 

pract.  cunsid.,  168 

sexual  diflfcrences  of  1 56 

variations  of,  156 
Stigmata,  72 
Stilling,  canal  of,  1474 
Stomach,  161 7 

blood-vessuls  of,  1627 

curvature  greater  of.  1617 

ctirvatiirc  Icsser  of,  161  7 

fundus  of,  16]  8 

glands  of,  1623 

growth  of,  1629 

lyniphatifs  of,  976,  1628 

nerves  of,  1628 

peritoneal  relations  of.  i6ig 

position  and  relations  of,  i6i<) 

pract.  consid,,  1620 

pylorus,  1618 

shapc  of,  1 61 S 

structure  of.  1621 

variations  of,  1620 

weiKht  and  dimensions  of,  1619 
Stomata.  72 
Stomoda-um,  1604 
Strabismus,  1440 


Stratuni  zonale,  of  thalamus,  1133 
Stria  medullaris,  1 1 19 
Striie,  aconstic,  1096 
Structure,  eleraents  of,  5 
Styloid  process  of  utna,  285 
Sublingual  ducts,  1585 
gland,  1585 

nerves  of,  1585 
structure  of,  15S7 
vessels  of,  1585 
space.  1 581 
Subniaxillary  duct,  1584 
gangUon,  1247 
gland,  1583 

nerves  of,  1585 
structure  of,  1587 
vessels  of,  1585 
Subpatellar  fat,  405 
Subperiosteal  bone,  98 
Sub-peritoneal  tissue,  1743 
Substantia  nigra,  1109 
Sulci,  development  of,  1190 
fissures,  cerebral,  1135 
Sulcus  hypothalamicxis,  1119 
Suprarenal  bodies,  1801 
accessory,  1805 
development  of,  1804 
growth  of,  1804 
nerves  of,  1803 
pract.  consid.,  1806 
relations  of,  1801 
structure  of,  1803 
vessels  of,  1803 
body,  lymphatics  of,  983 
Suture  or  sutures,  107 
amniotic,  31 
coronal,  216 
cranial,  216 

closure  of.  233 
lambdoidal,  217 
saKittal,  216 
Sylvian  aqueduct,  1108 
gray  matter.  i  log 
Sylvius,  iissure  of,  1136 
Sympathetic  nerves,  plexuses  of,  1367 
Sympathetic  svstem,  1353 

aortic  nerves,  1364 
associati<m  cords  of.    1357 
constitution  of,  1355 
ganglia  of.  1356 
ganffliated  cord  of,  1355 
gangliated     cord,    cerviio-cephalic 
portion,  1358 

lumbar  portion.  1366 
sacral  portion.  1367 
thoracic  portion.  1364 
ncrve-libres  of,  1356 
plexns.  aortic.  1372 
cardiac,  1367 
carotid,  1360 
cavemous,  1361 
cavemous,  of  penis,  1374 
cceliac,  1370 
gastric,  1^70 
hemorrhoidal,  1374 
hcpatic,  1370 
hypogastnc.  1374 
mesenteric,  inferior,  1373 

superior,  1372 
Dvarian,  1372 
jielvic.  1374 
y)hrenic.  1371 
prostatic.  1374 
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Sympatbetic  8ystem,  plexus,  renal,  137 1 
šolar,  1368 
spennatic,  1372 
splenic,  1370 
suprarenE^,  1371 
utero-vaginal,  1374 
vesical,  1374 
plexuses  of,  1356 
pract.  consid.,  1375 
pulmonary  nerves,  1364 
rami  communicantes  of,  1356 
splanchnic  afferent  fibres  of,  1357 
efferent  fibres  of,  1357 
nerves,  1364 
Symphysis,  108 
pubis,  339 
Synarthro3is,  107 
Synchondrosis.  io8 
SyTicytiuin  of  chorion,  49 
Syndesniosls,  108 
Systeni,  gastro-pulmonary,  1527 
muscular,  454 
nervous,  996 
uru-genitat.  1869 

Taenia  coH,  1660 

semtcircularis,  11 63 

thalami,  mg 
Tapetum,  11 57 
Tarsal  bones,  419 

plates,  1444 
Tarsus,  419 
Taste,  organ  of,  1433 
Taste-buds.  1433 

development  of,  1436 

nerves  of,  1435 

structure  of,  1434 
Teeth,  1543 

alveoiar  periosteum,  1553 

bicuspids  (premolars),  1545 

canines,  1544 
milk,  1545 

cementum  of,  1552 

crown  of,  1542 

dentine  of,  1550 

development  of.  1556 

enamel  of.  1 548 

fang  of,  1542 

homologies  of,  1566 

implantation  and  relations  of,  1554 

incisors,  1543 
milk,  1544 

Ivmphatics  of.  951 

milk,  eruption  of,  1 564 
(temporary),  i  542 

molars,  1546 
milk.  1547 

neck  of,  1542 

permanent,  1542 

development  of.  1564 
eruption  of,  1565 
relations  of,  1554 

pract.  consid..  i  591 

pulp  of,  1554 

pulp-cavity  of,  1542 

temporary,  relations  of,  1556 

variations  of.  1566 
Tegmen  tvmpani,  1496 
Tegmentum,  11 12 
Tela  chorioidea.  1097 

subcutanea.  1384 
Telencephalon,  1132 
Telophases  of  mitosis,  13 


Temporal  bone,  1^6 

articulations  of,  184 
cavities  and  passages,  183 
development  of,  184 
portion,  petro-mastoid,  179 
squamous,  177 
tjmipanic,  179 
lobe,  II 47 
Temporo-mandibular  articulation,  214 
Tendo  oculi,  484 
Tendon,  77,  468 

conjoined,  518 
Tendon-cells,  78 
Tendon-sheaths.  470 
Tenon,  capsule  of,  504 

space  of,  1437 
Tentorium  cerebelli,  1199 
Terms,  descriptive,  3 
Testis  or  testes,  194J 

appendages  of,  1949 
architecture  of,  1942 
descent  of,  2040 
Iymphatics  of,  987 
mediastinum  of,  1943 
nerves  of,  1948 
pract.  consid.,  1950 
structure  of,  1942 
tubules  seminiferous  of,  1942 
tunica  albuginea  of,  1943 
vessels  of,  1948 
Thalamic  radiation,  11 22 
Thalamus,  1 1 1 8 

connections  of,  1131 
structure  of,  1120 
Thebesian  valve,  695 

veins,  694 
Theca  folliculi,  of  hair,  1393 
Thenar  eminence,  607 
Thigh,  landmarks  of,  670 

muscles  and    fasci^e  of.   pract.   consid.. 
642 
Third  ventricle,  113 1 

choroid  plexus  of ,  1 1 3 1 
Thorax,  149 

articulations  of,  157 
in  infancy  and  childhood,  164 
landmarks  of,  170 
lymphatics  of,  966 
movements  of,  165 
pract.  consid.,  167 
sexual  differences,  164 
subdivisions  of,  1833 
surface  anatomy,  166 

landmarks  of.  1868 
as  whole,  1 62 
Thumb,  articulation  of,  326 
Thymus  body,  1796 

changes  of,  1797 
development  of.  1800 
nerves  of,  1800 
shape  and  relations  of,  1796 
structure  of,  1798 
vessels  of,  1799 
weight  of,  1797 
Thyroid  bodies,  accessory,  1793 
Thyroid  body,  1789 

development  of,  1793 
nerves  of,  1793 
pract.  consid.,  1794 
shape  and  relations  of,  1780 
structure  of,  i7qi 
vessels  of,  1792 
cartilagc,  1814 
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Thyroid   cartilage,   development   of, 

1815 
growth  of,  181 5 

gland,  lymphatics  of,  959 
Tibia,  382 

development  of.  387 

landmarks  of,  390 

pract.  consid.,  387 

structure  of,  387 

variations  of,  383 
Tibio-fibular  articulation,  inferior,  396 

superior,  396 
Tissue  or  tissues,  adipose,  79 

connective,  73 

elastic,  76 

elementary,  67 

epithelia!,  67 

fibrous,  74 

muscular,  general,  454 

nervous,  997 

osseous,  84 

reticular,  75 
Tongue.  1573 

foramen  ciecum  of,  15^4 

frenum  of,  1573 

glands  of,  1575 

growth  and  changes  of,  1 580 

lymphatics  of,  952 

muscles  of,  1577 

nerves  of,  1580 

papillae,  circumvallate  of,  1575 
filiform  of,  1575 
fimgiform  of,  1575 

pract.  consid.,  1594 

vessels  of,  1 580 
Tonsil  or  tonsils  (amygdala),  of  cerebellum, 
1086 

faucial,  1600 

faucial,  relations  of,  1602 

lingual,  1575 

lymphatic-s  of,  054 

pharvngeal.  1601 

pract.  consid.,  1608 

tubal.  1503 
Tooth-sac.  1 562 
Tooth-structure,  1548 
Topographv,  of  abdomen.  531 

cranio-cerebral,  1214 
Trachea,  1S34 

bifurcation  of,  1837 

carina  of,  1837 

gro\vth  of.  1837 

lymphatics  of,  958 

ner\'es  of,  1836 

pract.  consid..  1840 

relations  of,  1836 

structure  of,  1835 

vessels  of,  1836 
Tract   or   tracts.    (tibre)    rubro-spina!, 
1 1 14 

habenulo-peduncular.  1124 

mammillo-thalamic,  1121 

of  niesial  fillet,  1076 

olfactorv,  1 1  52 

thalamocipetal,  lo\ver,  1122 
Tragus,  1484 
Trapezium,  31 1 
TrajHizoid  bone,  311 
Treitz,  inusclc  of,  558 
Triangle  nf  Hesselbach,  526 

rectal,  1016 

uro-genital,  k;  16 
Trianglcs  nf  ncck,  547 


Trigone  of  bladder,  urinary,  1904 

Trigonum  acustici,  1097 

habenulse,  11 23 

hypoglossi,  1097 

lemnisci,  11 08 

urogenitale,  563 

vagi,  1097 
Trochanter,  greater,  of  femur,  353 

lesser,  01  femur,  3  53 
Trochlea  of  humerus,  268 

of  orbit,  504 
Trochoides,  113 
Trophoblast,  46 

Truncus    bronchomediastinalis,     Ivmphatic, 
968 

subclavius,  lymphatic,  963 
Tube,  Eustachian,  1501 
Tuber  cinereum,  1 1 29 
Tubercle  of  Lower,  695 
Tuberculum  acusticum,  1097 

olfactorium,  1153 
Tubes,  Fallopian,  1996 
Tunica  vaginalis  of  scrotum,  1963 
Turbinate  bone,  inferior,  208 

articulations  of,  20S 
development  of,  208 
middle,  of  ethmoid,  193 
superior,  of  ethmoid,  193 
Tympanic  portion  of  temporal  tiCMie,  179 
Tympanum,  1492 

attic  of,  1 500 

cavity  of,  183 

contents  of,  1496 

membrane  of,  1494 

pract.  consid.,  1505 

mucous  membrane  of.  1500 

oval  window  of,  1495 

pract.  consid.,  1504 

promonotory  of,  1495 

pyramid  of,  1496 

round  \vindow  of,  1495 

secondary  membrane  of,  1495 

tegmen  of,  1496 
Tyson,  glands  of,  jq66 

Ulna.  281 

development  of,  285 
landmarks  of,  387 
])ract.  consid.,  285 
structure  of,  285 
surface  anatomv,  300 
Umbilical  cord,  53 

atlantoic  duct  of,  54 
amniotic  sheath  of,  54 
blood-vessels  of,  54 
furcate  insertion  of,  55 
jellv  of  Wharton  of,  54 
marginal  insertion  of,  55 
velanientous  insertion  of,  55 
fissure  of  liver,  1708 
hernia.  177^ 
notch  of  liver,  1707 
vesicle,  42 
Umbilicus,  37 
Unciform  bone.  312 
Uncus,  1 1  54 

Upper  limb,  muscles  of.  568 
Urachus,  525 
Ureter  or  urcters;  1805 
female,  i8q6 
Ivniphatics  of,  982 
nerves  of,  1898 
pract.  consid..  1808 
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Ureter  or  ureters,  structure  of,  1896 

vessels  of,  1897 
Urethra,  1923 

crcst  of,  1922 

development  of.  1938 

female,  1924 

structure  of,  1926 

fossa,  navtcular  of,  1934 

glands  of,  1925 

Iymphatics  of,  986 

male,  pract.  consid.,  1927 
structure  of,  1924 

meatus  of,  1924 

nerves  of,  1927 

orifice  of,  extemai,  1924 
intemal,  1904 

portion,  membianous  of,  1923 
prostatic  of,  1932 
spongy  of,  1923 

vessels  of,  1926 
Urethral  bulb,  1968 

crest,  1922 
Urinary  organs,  1869 

development  of,  1934 
Uriniferous  tubule,  1877 
Urogenital  cleft.  2021 

sphincter,  2049 

system,  1869 
Utero-sacral  folds,  1 743 
Utero-vesical  pouch,  1943 
Uterus,  2003 

attachments  of,  2004 

body  of,  2003 

broad  ligament  of,  2004 

cavity  of,  2003 

cervical  canal  of,  2003 

cervix  of,  2003 

changes  of  menstruation,  2012 
of  pregnancy,  20  r  2 

development  of,  2010 

fundus  of,  2003 

glands  of,  2007 

Iymphatics  of,  989 

nerves  of,  2010 

os,  external  of,  2003 

peritoneal  relations  of,  2004 

position  of.  2007 

pract.  consid.,  2012 

relations  of,  2007 

round  ligament  of,  2005 

structure  of,  2007 

variations  of,  201  a 

vessels  of,  2009 
Utricle,  1 514 

prostatic,  1922 

structure  of,  1516 
Uveal  tract,  1454 
Uvula,  1569 

Vagina,  2016 

development  of,  2019 

fomix,  anterior  of,  2016 
posterior  of.  2016 

Ivmphatics  of.  989 

nerves  of,  2018 

pract.  consid.,'  2019 

relations  of,  2016 

structure  of,  2017 

variations  of.  2019 
Vagina,  vessels  of,  2018 

vestibule  of,  2022 
Vaginal    process   of    inner  ptervgoid   plate, 
189 


Vallecula,  1083 
Valsalva,  sinus  of,  700 
Valve  or  valves,  aortic,  700 

auriculo-ventricular,  of  heart,  699 
Eustachian,  694 
ileo-csecat,  1661 
mitral,  699 
of  Morgagni,  i6f4 
pulmonary,  700 
of  pulmonary  artery,  700 
rectal,  1674 
semilunar,  700 
Thebcsian,  695 
tricuspid,  699 
Valvulae  conniventes,  1636 
Vaša  aberrantia  of  epididymis,  1950 
Vas  deferens,  1954 

ampulla  of,  1955 

lymphatics  of,  988 
Vaša  vasorum,  674 
Vater,  ampulla  of,  1721 
Vater-Pacinian  corpuscles,  1018 
Vein  or  veins,  allantoic,  33 

circulation,  929 
angular,  of  facial,  864 
auditory,  intemal,  869 
auricular,  anterior,  882 

posterior,  883 
axillary,  8S7 

pract.  consid.,  888 
azygos.  893 

arch,  893 

development  of,  928 

major,  893 

minor,  895 

superior,  895 

pract.  consid.,  895 

system,  893 
basilar,  877 
basilic,  8go 

median,  891 
basi verte bral,  897 
brachial,  886 
brachio-cephalic,  858 
bronchial,  893 
of  bulb,  907 
cardiac,  854 

anterior,  856 

great,  855 

middle,  856 

posterior.  856 

small,  856 

valves  of,  856 
cardinal,  926 

posterior,  834 

superior,  854 

system  of,  854 
centralis  retinie,  879 
cephalic,  890 

accessory.  890 

median.  8gi 
cerebellar,  inferior,  879 

superior,  878 

median,  878 
cerebral,  877 

great,  877 

inferior,  877 

posterior.  869 

intemal,  877 

middle.  877 

pract.  consid.,  878 

superior,  877 
cervical,  ascending,  of  vertebral.  860 


THIS  VOLUME  CONTAINS   PAGE8  1   TO  996. 


I032 


INDEX. 


Vein  or  veins,  cervical,  deep,  859 

middle,  884 
chordae  Willissi,  870 
choroid,  877 
ciliary,  anterior,  879 

posterior,  879 
circmation,  foetal,  929 
circumflex,  iliac,  dčep,  910 
superficial,  917 

of  leg,  914 
classification  of,  853 
clitoris,  909 
colic,  middle,  921 

right,  921 
condyloid,  anterior,  874 
confluence  of  the  sinuses,  868 
coronary,  of  facial,  865 

inferior,  of  facial,  865 

left,  855 

right,  856 
of  corpus  callosum,  anterior,  878 
posterior,  877 

cavemosum.  907 

striatum,  877 
c<)sto-axillar\',  896 

crico-thyroid,  of  superior  thyroid,   867 
cystic,  923 
deep  dorsal  of  penis  (clitoris),  909 

of  forearm,  886 

of  hand,  886 
dental,  inferior,  883 

superior,  883 
development  of,  926 
diploic,  874 

anterior,  875 

occipital,  87? 

pract.  consid.,  875 

temporal,  anterior,  875 
posterior,  875 
dorsal.  of  foot,  910 

interosscous.  886 
ductus  Arantii,  ((29 

iirtcriosus,  930 

BotuUi.  Q3o 

venosus,  1)29 
einissiiries  of  furanien  laceruni  mediiim, 

876 
eniissarv,  875 

cuiidyloid.  anleriur,  876 
posturior.  876 

uf  foramcn  ovale.  S76 
of  Vesalius,  876 

mastoid.  876 

(H^cipital.  876 

parietal,  876 

[jract.  consid..  876 
epip;;»stric,  deep,  goo 

su]>erfici;il.  01  7 

superior.  of  internat  maminarv,  860 
ethnioidal.  8;^ 
facial,  S64 

conimon,  864 

deep.  865 

Iiract.  consid,.  S64 

transverse.  S8:> 
fcmoral.  deep.  qi  4 

pract.  consid..  orS 
fittal  eirculation.  g2(j 
of  foot.  deep.  010 

sui.x.'rtici;i],  914 
foranien  lacennn  inedium,  S76 
fnmtal,  of  facial,  S6^ 
of  ("lalen,  85*> 


Vein  or  veins,  gastric,  923 

shoit,  921 
gastro-epiploic,  left,  921 

right,  921 
gluteal,  905 
hemiazygos,  895 

accessorv,  89  5 
hemorrhoidal,  inferior.  907 

middle,  90S 

plexus,  908 

superior,  922 
hepatic,  902 

pract.  consid.,  904 
hepatica  communis,  900 
ileo-colic,  921 
iiiac,  common,  905 

pract.  consid.,  917 

extemal,  909 

pract.  consid.,  918 

intemal,  905 

pract.  consid.,  918 
ilio-lumbar,  906 
inferior  cava,  pract.  consid.,  900 

caval  system,  898 
innominate,  858 

development  of,  859 

pract.  consid.,  859 
intercapitular  of  hand,  889 
intercostal,  896 

anterior,  of  intemal  mammarj-,  S60 

superior,  896 

accessory  left,  896 
intervertebral,  898 
jugular,  anterior,  884 

extemal,  880 

posterior,  884 
pract.  consid.,  881 

intemal,  861 

bulbs  of,  861 
prac.  consid.,  863 
lahial,  inferior,  of  facial,  865 

superior,  865 
lacuns  of  dural  sinuses,  852 
larvngeal,  inferior,  861 

su[xrrior.    of   superior   thvroid,    867 
of  leg,  deep,  91 1 

pract.  consid.,  918 
of  linibs,  developinent  of,  929 
linjjual,  deep.  of  facial.  867 

of  facial,  867 
lunibar,  goi 

ascending.  901 
maniniary,  extemal.  888 

intemal.  860 
marginal,  right.  856 
mariiinalis  sinistra,  85=; 
of  Marshall.  856 
massi'teric,  of  facial.  866 
mastoid  cmissary.  869 
ma.\illary,  intemal,  882 

intemal,  anterior,  of  facial.  S65 
median.  Soo 

deep,  886 
mediastinal.  anterior.  861 
niedulli-spinal,  8<>8 
ineningeal,  middle.  883 
niesenteric,  inferior,  92» 

superior,  921 
mctacarpal,  dorsal,  880 
nasal,  latcral,  of  facial.  865 
obli(iue,  of  heart,  605 

of  left  auricle.  856 
obtnrator,  007 
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Vein  or  veins,  occipital,  859 

ophthalmic,  anastomoses  of,  880 

inferior,  879 

pract.  consid.,  880 

superior,  879 
ovarian,  903 
palatine,  ascending,  of  faciai,  866 

inferior,  of  faciai,  866 
palmar  arches,  886 
superficial,  890 
palpebral,  of  faciai,  865 
pampinifonu  plexns,  903 
pancreatic,  921 
pancreatico-<luodenaI,  921 
parotid,  anterior,  of  fadal,  866 

posterior,  882 
parurabiljcal,  923 

perforating,  of  internal  mammary,  860 
pericardial,  861 
perineal,  superficial,  907 
peroneat,  911 
pharyngeal,  863 

plexus,  864 
phrenic,  inferior,  901 

superior,  861 
plantar,  910 

external,  910 
plexus,  alveolar,  882 

extemal,  spinal,  897 

hemorrhoidal,  venous,  908 

internal,  spinal,  897 

pterygoid,  882 

sacral,  905 

of  Santorini,  909 

venosus  mammillae,  888 
popliteal,  911 

pract.  consid.,  918 
portal,  919 

accessory,  923 

collateral  circulation  of,  923 

development  of,  928 

of  liver,  1709 

svstem,  919 

pract.  consid.,  925 
pterygoid,  plexus,  882 
pudendal  plexus,  909 
pudic,  extemal,  916 

internal,  907 
pulmonary,  852 

anastomoses  of,  853 

development  of,  929 
pyloric,  923 
radial,  886 

superficial,  891 

accessorv,  891 
renal,  902 

pract,  consid.,  904 
sacral,  anterior,  plexus,  905 

hiteral,  906 

middle,  905 
saphenous,  accessory,  916 

long,  916 

short,  915 
sciatic,  906 

of  septum  lucidum,  877 
sigmoid.  922 
sinus,  basilar,  874 

pract.  consid,,  874 

cavernous,  872 

pract.  consid.,  873 

circular,  872 

coronary,  854 

of  dura  mater,  867 


Veins  or  veins,  sinus,  dural,  blood-Iakes  of, 

852 
structure  of,  851 

intercavemous,  872 

lateral,  867 

pract.  consid.,  869 

longitudinal,  inferior,  871 
superior,  870 

pract.  consid.,  870 

marginal,  872 

occipital,  872 

petrosal,  inferior,  874 
superior,  874 

spheno-parietal,  874 

straight,  872 
small,  of  Galen,  877 

intestine,  931 
spermatic,  903 

pract.  consid.,  904 
spheno-palatine,  88a 
spinal,  897 

cord,  898 

pract.  consid.,  898 
splenic,  921 
stemo-mastoid,    of  superior  thyroid, 

S67 
structure  of,  677 
subclavian,  884 

pract.  consid.,  885 
subcostal,  896 
sublingual,  867 
submental,  of  faciai,  866 
.superficial  of  hand,  889 
superior  caval  system,  857 
supraorbital,  of  faciai,  865 
suprarenal,  middle,  903 

inferior,  902 
suprascapular,  884 
Sylvian,  deep,  878 
temporal,  deep,  883 

middle,  882 

superficial,  882 
temporo-maxinary,  882 
testicular,  903 
Thebesian,  694 
thoracic,  acromial,  890 

long.  887 
thoraco-epigastric,  888 
thymic,  861 
thyroid,  inferior,  860 

pract.  consid.,  861 

middle,  867 

plexus,  860 

superior,  867 
tibial,  anterior,  gii 

posterior,  911 
torcular  Herophili,  868 
tympanic,  of  temporal,  882 
ulnar,  886 

superficial.  8go 
umbilical,  54 
of  upper  extremity,  886 

pract.  consid.,  891 
ureteric,  of  renal,  902 

of  spermatic,  903 
uterine,  908 

plexus,  908 
utero-vaginal  plexus,  908 
vaginal,  908 

plexus.  908 
valvcs  of,  850,  851 
vena  cava  inferior,  899 

development  of,  927 
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Vein  or  veins,  vena  cava  superior,  857 
development  of,  937 
pract.  consid.,  858 

cephalica  poUicis,  889 

salvatella,  8S9 

supraumbilicalis,  923 

thyreoidea  ima,  861 
veiue  comites,  851 

vorticosae,  879 
vertebral,  860 
vesical,  908 

vesico-prostatic  plexus,  909 
vesico-vaginal  plexus,  909 
vitelline  circulation,  939 
Velum  interpositum,  11 63 
Ventricle  or  ventricles,  fifth,  11 60 
fourth,  1096 
of  heart,  696 
lateral,  11 60 

anterior  hom  of,  n6o 

body  of,  1 161 

choroid  plexus  of,  it 63 

inferior   (descending)   hom  of, 
1 164 

posterior  hom  of ,  1 1 68 
(sinus)  of  larynx,  1822 
third,  1131 
Vermiform  appendix,  1664 
Vemix  cascosa,  66 
Vertebra  or  vertebra?,  1 14 
articular  surfaces  of,  116 
body  of ,  115 

cervical,  116  , 

development  of,  128 
dimensions  of,  122 
graduat  regional  changes  of,  122 
Jamiiue  of,  115 
lumbar,  1  r  7 

mamminary  processes  of,  118 
pcculiar,  irg 
pedicles  of,  115 
presacral,  128 
prominens,  12 1 
spinal  foramen  of,  115 
spinous  process  of.  115 
structure  of,  1  2S 
thorficic,  115 

transversc  processes  of.  115 
variations  of,  131 
Verumontanum,  igza 
Vesalius,  foramen  of.  188 
Vesicle,  germinal,  15 

umbilical,  42 
Vesiclus,  seminal,  1956 
Vesscls  of  tlitoris,  2025 
of  epididvmis,  ICJ48 
of  Fallopian  tulje,  1998 
of  gall-V)]adder,  1719 
of  labia,  2023 
of  larynx,  1826 
of  lips,  1542 

of  mammarv  glands,  2031 
of  ocsnphapiis,  161 2 
of  ovarv,  1992 
of  palatc,  1572 
of  pancrcas,  1736 
of  parotid  gland,  15S3 
of  penis,  i<)7o 
of  ]>harvnx,  i6o^ 
of  ])rostate  glaiid,  11)78 
cf  roots  of  lun^s,  1839 
of  stTdtiiin,  1964 


Vessels  of  seminal  vesicles,  1958 

of  spermatic  ducts.  1958 

of  spleen,  1786 

of  sublingual  gland,  1585 

of  submaxiUary  gland,  1585 

of  suprarenal  bodies,  1803 

of  testis,  1948 

of  thymus  body,  1 799 

of  thyroid  body,  1792 

of  tongue,  1 580 

of  trachea,  1836 

of  ureter,  1897 

of  urethra,  1936 

of  urinary  bladder,  1910 

of  uterus,  2009 

of  vagina,  2018 
Vestibule  of  mouth,  1538 

of  noše,  1409 

of  osseous  labyrinth,  1511 

of  vagina,  2033 
Vicci  d'Azyr,  bundle  of,  iiat 
Vidian  canal,  189 
Villi  of  chorion,  49 

of  intestine,  1635 
lacteals  of,  1636 
Vincuia  tendinum,  471 
Vital  manifestations,  6 
Vitelline  arteries,  32 

duct,  32 

membrane,  1 5 

sac,  32 
Vitello-intestinal  duct,  37 
Vitellus,  15 
Vitreous  body,  1473 

development  of,  14S3 
■  pract.  consid.,  1474 
Vocal  cords,  false,  1820 

true,  1820 
Volkmann's  canals,  of  bone,  89 
Volvulus,  1687 
Vonier,  205 

articulations  of,  206 
Vulva.  2021 

Wharton  duct  of.  i  584 

jeny  of,  54 
\Vinslow,  foramen  of,  1746 
Wirsung,  duct  of,  1736 
Wisdom-tooth,  1546 
\Volffian  bodv,  1935 

duct,  1935 
Womb,  2003 

\Vorm  of  cerebellum,  1082 
\Vrist,  anterior  annular  ligament,  607 

movcmcnts  t>f,  326 

pract.  consid.,  613 

surface  anatomv  of,  ^28 
\Vrist-joint,  landmarks  o^,  330 

pract.  consid.,  329 

Xiphoid  process  of  stemum,  156 

Volk-stalk,  37 

Zeiss,  glands  of.  1444 
Zinn,  annulus  of.  503 

zonula  of,  1475 
Zona  pcllucida,  i  5 

radiata,  :  5 
Zonula  of  Zinn,  1475 
Zuckerkandl,  bodies  of,  1812 
Zygomatic  process  of  temporal  bone,   178 
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